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TONNAGE LEGISLATION 


HEN it was announced, towards the close of the 

. - year 1880, that a®Royal-Commission had been 
appointed: to consider the operation of the Tonnage Law, 
the actiom taken. by. the Government occasioned no 
surprise amongst persons interested im shipping. Dis~ 
putes, and differences of opinion, between the officials of 
the. Board of Trade om the one side, and shipbuilders or 
shipowners on the other; had been growing more and 
morefiequent in recent yeas; the rapid development of 
shipbuilding and the introduction of new types of ships 
‘or new s$stems of cofstructian making difficult the appli- 
“cation of the Law of 1854.- When that Law was passed 
` its language was clear and inmistakable, strictly applying 
tothe ships: tlien built. Wood still held the first place as 
the* material for construction, and the technical terms 
used by Moorsom bore special reference to wood ships, 
although they were not inapplicable to the existing iron 
ships. :Ships were then of moderate size and simple con- 
struction ; ocean steam-navigation was comparatively ın 
’ its infancy; @nd the marvellous growth in dimensions, 
. speeds, and diversity of type which has taken place in 
the last quarter-of a century could not have been foreseen 
—much less provided for in framiag the Tonnage Law. 
te will readily be seen; therefore, that controversies of 
opinion were.unavoidable when the Act of 1854 had to be 
“extended to modern steamships, every clause being sub- 
fected to the closest scrutiny, and a strict legal interpre- 
tation being given to: phrases which were origfnally clear 
enough, but of which the modern readings were doubtful 
or obscures Shipfwners' naturally desired to secure the 
minimum nomjnal tonnage fer their. ships,, since dues and 
g@axes were assessef thereon ; the Board of Trade sur- 
“veyors, on tle other hand, while acting with perfect fair- 
ness, might be expected to adopt an interpretation of the 
law which" tended’ towards a-tonpage exceeding that 
admitted by the owner. In some notable instances of 
recént occurrence the Board ob Trade has either had to 
yield to these claims for reduced stonnage-measurement, 
or jas been b aten in an-appeal to the Law Courts ; and 

' -O VOL. KXVL—NO,, 653 


id es 


it wag natural, under these circumstences, that an dttempt 

should be made to secure such an amendment of the Act 

of 1854 as was needed to prevent further controversy. _ 
. Nor was this the only réason for revision. , Ever since 


the present tonnage law has been in force for ,Brttish | . 
ships there has been a tendency on the part of other èe, — 


maritime nations, to approximate to our system of Mea- 
surement. The International arrangements. made ine 
connection with the Danube navigation and the Suez 
Canal have heen based on the Moorsom system; and at 
the present time. there is a closer approach to a uniform 
system of tonnage tham has ever been reached beforg.- 
This desirable result has been produced to a large extent 
by the action of the Board of Trade, whose. successive 
Acts for the Amendment of the Imw ef 1894 havé been 


adopted in foreign countries, although they have failed to ‘ 


secure Parliamentary approval at home. ' Consequently 
we stand, at present, in the curious position of Still having 
in force the earliest and confessedly imperfect editian , of 
the Moorsom system, whereas English expesience and 
suggestion have given to other countries amended editions, 
On this ground, therefore, it was desirable to revise the 
tonnage law, even if-the system remained unchanged in 
principle. eo oe 
Further reasons for revision of a more thorough and 
sweeping kind were not wanting. It was admitted that 
the Law of 1854 was a great improvement upon its Pre- 
decessors.: more scientific in its mode of measurement, 
and having a sounder basis as applied to the ships built 
when it was framed; and to the then existing conditions 
of trade. On the other hand, it was alleged that subse- 
quent changes in trade and shipping rendered the opéra- 
tion of the Tonnage Law injurious, hampering the skill 


of the shipbuilder, fostering certain inferior. types of ships, ‘s 


and favouring heavy loading. In short, it @vas asserted 
that a change of system was needed on the,grounds of 


greater safety to: life and property, and freater fairpess | 
- 


and freedom as between different types of skips. 

All these reasons for inquiry are recognised in the In- 
; structions issded to the Royal Commission. No one can 
fairly complain that the field of investigation is unduly 
limited ; and a perusal of the evidence taken by, or the 
documents submitted to ébe Commission, will show that 
the exponents of every shade of opinich had the greatest 
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freedom allowed them ‘in illustrating their views. If no | càn be accepged with a due regarg to the safety of the 
other @urpose -had been *served, the inquiry would havé | ships. This is not true of all ships, but of most. Pas- ` 
Ptengustifigd by the vêr valuable summary of facts and | senger ships, for “instance, dg ngt come under this con” 
~“opiniòn® which it has heen the means of putting ond dition; in them space is of the greatest value. Other 
r¢cogd.” All that it is neeessary to read-for the full under-*} types of ships, always engaged iy carrying light cirgoes 


’ standing of thegpast history of British tonnage laws can 


è be found in the’ Minutes of Evidence or the Appendices; 
* and muc&waluable infofnation respecting foreign tonnage 


laws ĉan afo be found therein Valuable as this feature 


- ‘of the work fnay be, hogvgver, it does not represent, the 


e 
. thetesults arenct early so satisfactory. - 


8° 


w» Parliamentary Committee of 1874, and submitted ethe 
«a evidence without making a Report. The majority con- 


-* to internatiofial obligasion and convenience. 


«© Trade. 


“e purpose for which the Gommissign vas primarily ap- 


- pointed, and when one*turns to that aspect of the subject 


In NATURE, yot. x&v. pp. 585-7, it Was stated that the 
{Ccinmission did pot make a unanimous Report. Three 
of its members dissented from thg majority, and eath of 
th@m produced a separate Report. This is not a matter 
f¥rgsurprise ; in fact it would not have been surprising 
had the Commission simply followed the precedent of the 


e sisted of nine gentlemen whose opinions are entitled to 


still come under the oonditjon Which in 1854 was thought 
to be nearly Say has Still these cases are now the 
minority ; and in e majority gead weight capability “is g 
the more%mportant condition, his being so it is ọb- 
viously unfair to assess, the tonnage of all ships on the 
basis of internal capactty. In cértain special “classes, g 
‘such as thè “ awningelecked #% class, it is alleged “that the 
whole space avaifiblt can nev&r be filled with cargo; and ` 
on these classes the existing law Sears heavily, although 
they are acknowledged to be emlwently safe aid sea- 
worthy. o «4 e 
On other grounds the retention of internal tapacity as 
the basis for tonnage is to be deprecated: Sen with the 
amendments suggested in the Report of th® Majority, 
there can be no hope that the disputes hitherto so fre- 
quent will cease, when a decision has to be arrived at 
respecting the spaces to be jnclfded in or excluded 


the greatest respect, including shipowners, shipbuilders, | from the gross tonnage; and. the ‘dedugtions to be made 


dock=proprietors, and representatives of the Board of 
As explained in vol. xxv. pp. 585-7, they reconi- 
mené the retention of the principle of the existing law— 
fiz. measurement of internal capacity—but propose certain 
amendments in detail. Some of these amendments are 
reasonable enough,-but others -are of questionable cha- 
racter; it is, however, of greater importance for our 
present purpose to consider whether the arguments 
advanced against a change ‘in. the principle of measure- 
ment are sufficiently weighty to prevent any change. Of 
all these argufhents the Most important are those relating 
Bearing in 
mind what gras said above respecting the action of this 
country in leading up to a system of international tonnage, 
on thé basis of internal measurement, it will be seen that 
an abandofiment of that basis ought not to be lightly 
undert&ken, But this fact need not bar the inquiry as to 
the advantages to’ be gained by.such a change; for 


- obviously the most thorough and exhaustive investigation 


‘ 


would he needed, on other grounds, before the change 
could be made, And if after due investigation. British 
shipgwners were convinced that the change was desirable, 

‘ thé evidence which would: convince them could scarcely 
fail to induce foreign maritime nations to follow our, lead, 
The matter might well form the subject of an Interna- 
tional Conference before final action was taken ; much as 
was,done in 1873 when the Suez Canal Regulations were 
framed. 

Turning to the other side much more forcible argu- 
ments can be urged against a continuance of the present 
systeth. eMoofsom took great pains to explain his reasons 
for using internal capacity as the basis of tonnage mea- 
surement ; these may be summed up in the -statement 
that internal @apacity was the fairest measure of the pos- 
sible earnings of most ships. This was probably the case 
in 1854; but is no longer trues In most ships the limit 
of freight-earning is now found in their “ dead-weight 
capability”; that is to say, the prevalent cargoes óf com- 


“ merce do not nowefill the whol@space, when the weight 


taken on board has reached the-limit of draught which 


therefrom in estimating ‘the register tonnage. The 
Majority evidently realise this difficulty and attempt to 
meet it by more precise defifitions ; but the ingenuity , 
which has been displayed in dealing with the phraseology. 
of the Act of 1854 is not likély to fail in finding loopholes 
in the barriers now proposed. Nor can it be admitted 
that some of the proposals of the Majority are fair or 
foreseeing, having regard to the obvious tendencies and 
the poSsibilities.of progress in shipbuilding and engineer- 
ing. Into this discussion, however, it is not possibèe to 
enter here. à . 8° 

The three dissentient Reports contain much® sharper 
criticism of the. Majority Report than appears in the fore- 
going remarks, Exception’ hås been taken to the tone of ` 
these Reports by some members of the Majority, bwt. 
apparently not with much justice. Mr. Glover represents 


|,the shipowners who desire to be “let alone,’ and think - 


the present Tonnage Law needs little or no change. Mr- 
Waymouth, accepting the view that “ dead-weight capa- 
bility”? now rules the freight-earning of most ships, pro- 
‘poses to make dead-weight capability the basis of ton- 
nage. Mr. Rothery advocates the “ displacement,” or total 
weight of the laden ship, as the fairest basis. Respecting 
Mr. Glover's views nathing need be said additional to 
what has already been stated respgcting the working 8f 
the present system; but it is desirable to glance at the 
„other proposals. ad e. . 
Mr. Waymouth has revived the oldest system of ton- 
nage. “Kels’’ and other coal vessels were so measured 
_time out of mind ; and various empirical rules were framed 
for the “ dead-weight capability ” of otlfer classes of ships, 
Being emprical they were easily evaded; Yr. Waymouth 
favours a well-known system of m@asurement, whichg 
takes account of the. true form of the ship and renders 
evasion impossible. His system demands a fixed’ load- 
line ; this is one of its difficulties. In order to overcome 
this objection to” his -scheme Mr. Waymouth favours the- 
appointment of ‘somé central authority by which the Idad- 
line will be fixed. It ig known that the Board of Trade 
is: now taking preliminary action and ascertaining „the 
‘ ; 
è * 
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feeling. of sh{howngrs 8 on “the subject of publishing such 


i Central authority. Ifi it should be formed, then the load- 
ong question Might be ealt with more’ satisfactorily than 
it-h@ been hitherto, and” of ohe difficulty in de&d-weight 
measuremen? would disappear, But others, and probabfy 
fatal ones, would remain ; more pgrticularly in dealing 
with passenger steamers or vessel® built to carry light 
cargoes. In such casg “Mr. Wayrmaouth propeses to fix, 
fot tonnage purposes only, a deep load-line; this is not 
merely objectionakje, but woulg probably be impracti- 
cableein many vessels. * The degd-weight eystem has 
thuch to recommend it fag consideratfn on the grounds 
of simplicity and éxaetness, as well.as freedom from the 
dis§icujties incidental*to internal measurement. But it is 
aot likely to come Into use. + 
Mr. Weymouth, it wif be noted, agrees with the 
majority in n proposing to. continue the immemorial practice 
Of basisgaeOitnage meastfrement upon earnings or eartibg- 
power. This pfinciple, afthough long accepted, has 
always been held open to question, on the ground that 
the accommodation eprovided for ‘a ship in harbours, 
docks, canals, &c., shoulel regulaté ‘the dugs paid by her, 
and not her earnings. The “ service rendered," ahd not 
the earnings, dogs appear the fairest basis of assessment, 
and has a considerable weight of authority to support it ; 
but to adopt this Wasis would clearly’ necessitate a settle- 
.ment of the mode of appraising service rendered. Mr. 
Rothery proposes to take the displacement, or volume of 
water displaced by a ship to a fixed load-line, as the 
measure of this service. The load-line, he suggests, 
might be fixed by the owner or some central authority. 
To his propusal many objections, have been raised; but 
that which sgems to have most force is found in the state- 
ment that the volume of watgr displaced ç does not measure 
the accommodation required, since various degrees of 
fineness of form under wgter might be associated with 
the same. extremé dimensions—length, breadth, and 
draught. Two ships ‘agreeing in these dimensions and 


requiring practically the same’ accommodation might |- 
differ in displacément by as much as 50 to 60 per cent. of | 


the smaller. 

Mr. Rothery’s proposal has, however, done good in 
recalling atteation to the principle of taxation on service 
rendered. In further investigations this is not likely. to 
pe overlooked ; and it must be possible to frame some 
scheme which is not open. to‘ the, objection to displace- 
ment above mentioned. The proposal to take the pro- 
“duct of the three extreme dimensions of a ship as a basis 
for tonnage | hÆ been consifered, and has much to recom- 
mend it, if associated with a fixed load-line. It cannot 
. be said that any_of-these, alternative schemes have 
received the full consideration they require before being 
- browght-fogward fer adoption. The investigation would 
necessarily be labogious, apd the issues dependent upon 
git are so important that “it should be intrusted only to 
* competent and impartial hands. Certain conclusions are 
- necessarily forced uppn every person who makes a study 
_ of this subject. First, it is impossible in any revision of 
tonnage law to ignore the question of the load-line legis- 
lation. The majority of the’ Cartithisgion,” in their final 
Report, propose to keep the two gestions’ distinct ; but 
it has been stated ‘publicly by Mr.*Waymouth that up to 
thé very last draft Report, the majority made recom- 


„scarcely seems practicable. 


aiendstionsein the opposite direction ; ; andif thigis the 
case tle less weight attadhese fo the recopinengatiat” 
which actually appears, Second: in considerifig future 
legislation, both for tonnage amd for. load-line, .grgater 
regard must be had to the provision Bfastability for mey- 
chant ships than has been had heretofore: 
of thumb” for ree-board, in reMtion to deptie of- hold; * 
‘are out of date. Third , the Work tẹ be d&@ne must, be™ 
largely dependent upon the calgulations nfade by com- 
petent naval architects for Jerious types of Ships, and, 
various conditions of loading: Such calculattons apSiied 
to vessels which havg been thogoughl$ tesged at sea ufider. 
known conditions 8f lading must Be the Sdundagitn for: 
future rules for load-lines. Lastly, it ‘is much to be ae 
sired that the proposed Shipping Counc? should be cor? 
stituted, and that it should be a eentr body, theluding 
all classes interested in shipping, and having behind jtea 
staff of skilled naval architects. The Marine Department 
of the Board of Trade has been much abused,’and pro- Js 
bably unfairly criticised in.many cases, Its action, both “P 
as regards tonnage legislation and the load- line of ships, 


may not have been all that could be desirgd, yet it must 


be admitted to have been well intentioned. But if can- ` 
not be supposed that the Department as now constituted * 
is capable of dealing with the questions pressing fof solu- 
tion. Neither its nautical, technical, ner adminstratife 
staff is competent for this task. ‘And it may be supposed 
that the necessary reinforcement of that staff, the valuable 
assistance and advice of a Council of Shipping, and the 
more scientific investigation cf matters relating to ghe 
safety and good behaviour of merchant ships by naval 
architects,-will be welcomed by the Board of Trade as 
warmly as by the shipping c@mmfinity.° Until these 
further investigations are completed, amended legiSlation 
It is clearly impossible on 
the lines laid down in the Report of the majority of 
the Royal Commission of 1881. , - W. H. WHITE 
Eea S a ee 
MYTH AND SCIENCE | ai 
Myth and Science. An Essay. By Tito Vignoli. Inter- 
national Science Series. (London: Kegan Paul,.french, 
and Co., 1882.) 
HIS work is devoted to a theory of myths and myth- 
formation, which is to some extent novel. Lo€king 
to the general, if not universal, tendency of all races of 
mankind to create myths, the author contends that the 
propensity must point to some feature of human psycho- 
logy of more than a merely superficial charatter, ; „and 
without disputing previous theories as to the origin "and 
growth of myths, he seeks to explain the razson d’être of 
the myth-fo:ming faculty. 
“The worship of the dead.is undoubtefly oye of the 


most abundant sources of myth, and Spencer,*with his 
profound knowledge and keen discernment, was able to 


discuss the hypothesis as it deserves. .^ . . Yet efen ites 


the truth of his doctrine should be in great measure 
proved, the question must szill be asked how it happens 
that man vivifies and personifies his own image in dupli- 
cate, or else the ET E of dreams or their reflections, 
aùd the echoes of nature, and ultimately the spirits of the 
dead.” 


And, speaking of Tylor, he adds :— 
“ He admits that there are in mankind various notia 


Rough “t .1:s ° 


Thus, for instance, he says : — 


a 


6 a a 


e 
and abgormal sources of mth, but he comes tothe ultimate* 
‘eagclysion that they al’ gleptnd on man’s peculiar and 
spontdnegus tendency to azimale all things, whence his 
general principle has. takeñ the name of animismi .... 
But while assenting to fhis general principle, which re-. 
mains as the sole ultimate source of all mythical repie- 
. e sentation, Į repeat the asual inquiry; what causes man 
* to animate all the object® which surrounds him, and what 
is the tauseeof this, established and universal fact ?” 


And elsewRere the aughor states this problem thus = 


° ovattain our object, Mis necess@ry that the direct 

e personificatfon of natutal phenomena, as well as the in- 
dire@t parsoniiestida of metaphor ; ethe infusion of hfe 
into ’s dwn shadbw, into reflex images and dreams; 

“ the.belief in the reflity of norinal illusions, as well as of 
the abnormal halucinati8ns of delirium, of madness, and” 
of all fogyms of mervous affections ¢ all these things must 
bee resolved into a single geferating act which explains 
afidgincludes them.” 


Such being the problem with which the work is mainly 

™ concerned, its solution is attempted by the following 

5 ° theory :—*Assuming the fundamental identity of human 

*and brute psychology, itis argued æ priorit that, seeing 

the tendency fo personify inanimate objects is so universal 

© among primitive men, we might expect to find a similar 

e- tendemcy in animals, and this, according to the author, 
ge do find :— 


“ Animals are accustomed to show such indifference 
towards numerous objects, that it might be supposed that 
they have an accurate conception of what is inanimate; 

e but this arises from habit, from long experience, and 
pagtly also from the hereditary disposition of the organism 
towards this habit. But if the object should act in any 
unusual way, then the animating process which, as we 
have just saidp was eendered static by its habitual exer- 

e cise, again bgcomes dynamic, and the special and perma- 
nent character of the act is at once revealed.” 


+ 
a 


And he proceeds to describe many experiments of his 
own, én frightening o1 surprising animals by making 
inanimdte e@bjects pgform untsual movements. From 
these censideiations and experiments he concludes that 
e@ every object of perception is “‘implcity assumed” by an 
animal to be. “a living, conscious, and acting subject ;” 
that the animal transfuses into all things, “in proportion 
to the affects which result from them, his own nature, and 
modjfies them in accordance with intrinsic form of his 
consciousness, his emotions, and his instincts.” 
` This being taken as true of animals, the theory pro- 
ceeds to the consideration that if we superimpose on the 
animal faculties of sensation and perception, the dis- 
tincgively human faculties of reflection and symbolic 
thought, we should obtain a full explanation of the 
psychology of myth-formation. 
= We have said that this theory is to some & tent novel, 

and it well nof be seen that the extent to which it is so 

consists°in éts gelegating to the domain of animal psy- 
cholegy that tendency to animism which has a'ready been 
recognised asethe feature in human psychology which is 
largely concerned in the formation of myth. But even 
thus far the theory is not wholly novel, for Comte sup- 
posed- that animals possessed some crude ideas of 
fetishism, and Spencer, in his “Principles of Sociolog, ,? 
> - says :— 


‘ 
e 


“ Holding, as I have ‘given reasons for doing, that 
fetishism is not original but derived, I cannot, of coursa, 
. 
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coincide in this view ; neverthelgss I think the-behavigun 
cf intelligent animals elucidates the genesis of it ; uC 

And he proceeds to detail gates which*he has himsel 

opserved” of “the idea of voluntary action being fÎnadise. 
nascent” in animals uppn their seeing or feelmg inanimate 
objects moving ın Por ways. This, we think, 
is the whole extent t8 which the gpserved facts of anima 
intelligenc® entitle ue to go. Uniformity of experience 
generates in animals, as in young children, organisedialll 
knowledge of animate aad inanimatesbjects, so that they 
are alway# more or less prepafed with some ant@edent 
expectation of tHE Manner in@vhich this or that object 
will behave. When, therefore, an Shanimate object begins 
to move in some unaccustomed manger, the animalgbe- 
comes alarmed, and me dont ‘the idea of voluntary 
action becomes nascent.”! Bee to argue frorf this fact 
that “every object, every pheroménon is for him æ de. 
libefating power, a living subject, in which corf@fousness 
and will act as they do in himself,’ &nd_ consequently 
that to animals the whole world “appears to be a vast 
and confused dramatic company, # which the subjects, 
with or withoat organic form, are always active, working 
in and through themselves, with benign or malignant, 
pleasing or hurtful influence ”—to argue ¢hus is surely to 
go far beyond anything that @he facts either wairant or 
suggest. The very consideration: that an animal shows 
alarm and horror when an inanimate object begins to 
behave like an animate one, points to the conclusion that 
he has made a pretty definite mental classification of 
objects as animate or inanimate. Therefore, without 
going further into the matter, it seems to us that the 
attempt made by this writer to argue for an universal 
animism as a feature of brute psychology, isea fgilure. 

Of more interest and sounder the8ry is the pargof his 
work which treats of the connection between Myth ard 
Science. He says :— . 

Man, by means of his reduplicative faculty, retains ga 
mental image of the personified subject, which is only 
transitory in the case of animals, and it thus becomes an 
inward fetish, by the same law, and consisting of the 
same elements, as that which is only extrinsic. These 
phantasms are, moreover, personified by the classifying 
process of types, they are transformed into human images, 
and arranged in hierarchy, and to this th® various reli- 
gions and mythologies of the world owe their origin. 
Since such a process is also the condition and form of 
knowledge, the source of myth and science is fundament- 
ally the same, for they fre generated by the same psychical 
fact’’—z.e. that of ideally classifying objects of percep- . 
tion—“ the historical source gof the two great streams of 
the intellect, the mythical and the scientfiic, is found in 
the primitive act of enzifying the phenomena presented to 
the senses ¢—in the one case with-the conception of per- 
sonality, and in the other with that of natural order. 

This idea of myth and science haviag a copmon ,root 
in the rational faculty of manJs not, of course, a profound 
one, seeing it is obvious that? mythelke*science, arises 
from the need or desire of reason to eaplaiz.the facts of 
nature which are everywhere obtinged upon the observa- 
tion of “the thinking animal”; but it*is perhaps well that 
this truth should be clearly stated, as it isin the work 
before us. We think, Row@ver, that here, as indged 
throughout, the work ig needlessly protracted. ‘ 

nd GEORGE J. ROMANES 


I See NATURE, vol. xvii. p. 168 e¢-seg., where this subject ıs treat®d at 
more length. e 


. ‘wil go many times wrong before he-lights on t l 
-way of rendering the natural objects before him.. ] 


‘ 
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. pe ereasoñ beišg always backed ® some absolutely lucid- 

* ; E PRIMER OE ARTS explanation of the natura sy sm difficulty, to he s? 
"A Primer of Art, By Jobn Collier? (dhdon : "Mac~ mounted, or of the effect to be aimed at. © è. 


millan Aid Co., 1882.) ` 

E this admirable little work Mj. Collier has.sueceed@d° 
in bringing clearly into fiew the helpful relation in 

_ Which science may stand to t Arts OF Design—sculpture, 
drawing, and pre-emffently painting. The gim of the 


g 
oe 


~. primer is,to give the ouflines of such knowledge of. the 


artistic field of vigion, of the yjsual powers, and of the 
meang. of delineation, as may bgst aid thesstudent to 
acquire that power of strigt imitatien®of natural objects 
which is the artist’s føst qualification. 

eThq notion’ hither! prevailing and perhaps somewhat 
guperciliously held to on jee -pat of art—that because 
‘the primary functions of ẹcience and of art respectively 
are.widely TEETE ore no legitimate help can be 
SenderadSy% fone to the? other—is practically discredfied 
in every page of Mr. Colliér’s little work. Throughout, 
his object is to pioneer the student to an artistic goal; 
throughout, the mears employed have all the security of 
clear scientific ~incipl The theory of ghe Primer is 
that by knowing with scientific accuracy how some things 
are, the task of exhibiting artistically how other things 
appear may be greatly simplified. ` 

After devoting æfew. charming pages to the latest sup- 
positions concerning the origin of sculpture and drawing 
pages illustrated by specimens of prehistoric and even 
‘paleeolithic art—Mr. Collier quits “debateable ground” 
for that on which surer scientific light can be shed for the 
guidance of the student in the practice of art. . ` 

And here nothing is overlooked. Boundaries, Light 


"An Shade, Texture; Perspective, Colour, and Contrast 


‘ 


are the Beadings -ofeso many terse and luminous/‘jttle 
‘cpapters, through each of which comes:some word / / the 
learner from the invisible World | where science orks, 


warning him how, unless he gives heed to certain [dden 
attualitiés within and without him, he may and p) bably 
best 


Accurate seeing is necessary to ensure accurate ( /linea- 
tion. The facts of simple appearance are what! he art 
student needg to lay hold of., Science, whose t Instant 
business is with facts of every order, aids him herewith 
_ Suggestions how to discriminate between sight and infer- 


. ence—between that actual aspect of an object which is 


° 
“ dye to its present relation to the sight of the observer, 
and that compound méntal view of it which is due to the 
mixed memorjyof many pr@vious aspects. A perusal of 


’ Mr. Colliers pages on the nature of perspective, on the 
pag persp > 


undulatory theory of light, on the action of a lens, on the 
structure and nervous mechanism of the eye, and on the 
. physiological ratiogale of the phenomena of colour show 
how “much scientific ‘gpformagion can be given without the 
gise of a single*techmical phrase. 

Having learnt to see, the art student must further learn 
to delineate. Here again, dn discussing the painter's 


-+ media, it issstill with the authority óf science the teacher 


speaks, The chapter on “ Turbid Media” clears up the 
difficulty respecting the vaying behaviour of pigments as 
‘used on different “ grounds.” Here, too, as elsewhere,’ 
each practical suggestion is accOmpanied by a scientific 
yeagon why the means advocated should be adopted, such 





With: the ‘subject of landscape painting comes upethe - 
question of aérial perspective; and thtrgupon. follow some 


admirable pages on the constitution of’ the atmosphere e ; 


and the refraction of light. In @ealing later with certain * 
necessary discrepancies hetweerf natura! app@arandes and 
their painted imitations, Mr. Colljer clears dut of the way, 
by% a simpte scientific, considegation, an insidiotis problem, ` 
with which the artistic beginner is apt needlessly to” per. 
plex himself—name]y, how cogrectlyMo yepresent effects 
of light and-shafle within the vtry limifed rgf@ge of 
luminosity afforded. by his matgrials.e The solution dies” 
within the sphere of ọptics. The eye “fakes next to nod 
heed of the degree of total illumination ; ithe’ absolyte 
luminosity of the pitture therefore does not signify. efi 
that is needful is to render the ve/azeve proportions of 
light and shade in the object or scene depicted ; the effect a 
will then be accurate, since sight adapts itself readily and T 


unconsciously to. any scale ‘of illumination that may be, . 


visible at one time, 

For the rest, this little work of Mr. Collies* pos- ` 
sesses all the attributes of a first-rate primer, As® 
we have observed, it is terse, clear, simple, inStrac- 
tive, and alluring. While the student receives aid fro 
various departments of knowledge, calculated at once to ` 
forward his progress in ‘painting, and to enrich his ideas 
of the world in which he works, there is nothing attempted . 
to which the finished artist—aware as he 1s of the pert 
played by imagination and by an incommunicable sense 
of harmony in the production of the finest art-work—can ` 
yet take any exception. 
limitations of science with regards to these® points, and . 
leaves untouched all vexed questions concerning harmony, 
of line and colour, on the ground that, important though 
they are, too little is known about them to make discession 
profitable. e `o 

Yet that there is no, real antagonism between accurate 
knowledge wherever it can be had, and the loftiest artistic 
imagination, and further, that science may help to free 
that imagination by giving it- mastery over its mé@ans of 
expression, are truths borne witness to throughout the 
eighty-eight pages of the primer. The scientific readergwill 
recognise in Mr. Collier’s successful endeavour to link 
the rival sisters (Art and Science) in friendly partnership 
for the better portrayal of that Nature of which both are 
students, a welcome sign of the times, and an indication 
of the direction in which we may look for firmer groynd’ 
than has hitherto been found for fruitful artistic dis-. 
cussion. L. S. BEVINGTON 


Se? 
OUR BOOK SHELF of. 
A Treatise on Rivers and Canals. 


Harcourt, M.A, Vol. I. Text, 352 pp.; Vel. II, Plates, 
21 Pi. (Oxford : ‘Clarendon Press, 1882.) 


THIS work was intended (see Preface) to present “fin a 
simple and concise formad€scriptions of the principal.and 
most recent works on rivers and: canals, and the principles 
on which they aré based.” It appears to have had its 
origin in a.course of lectures deliveredgat the School of 
Military Engineering, Chatham, in 1880, but has been so 
carefully revised as to be free from the defects of a mere 


“ 


Mr. Collet frankly admits the - 


By L. F Verpòn- 
we 
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reprint 9f a lecture course, ànd may be fairly anid to fulfil 
object proposedelig thd preface. Great pains has 


wal the 
2 evi hy een taken to obtain data of actual examples of 
* important works within tht above scope; the series of 


~~ 


- 


twaftaOne well-exeguted Barge plates of these is a most 
valuable feature ef the work. The get-up of the work, 
ebeing*issued from the Clarendon Press, is of course excel- 
“lent; the number of folds@n the plates is an inconvenience 
(few have lees thap six, and ope has -ten folds), which 
might have bgen obviated y placing fewer diagrams on 
each plate» A very useffilsfeature is the addition at the 
end gf ‘each chapter of a short summary of its matter, 
ewith many god practicdl remarks, 
Tif work opegs with a ghapter on œhe physics of the 
subjece, followed by ofe on discharge-1teasurement, then 
eby qne on generaf'pfinciples. Then-come seven chapters 
oa various appliawces ant details, viz., dredgers, piljng, 
fougdatigns, locks, inclines, liftsp fixed and. movable 
. weirs, dams, and moVable Bridges. Then follow one 
© clhfagter on inland canals, one on great ship canals, one 
on protection from floods, four on improvement of tidal 
rivers, and lastly, one an the improvement of the mouths 
of tideless rivers. 
From tke great variety of subjects treated of in a com- 
pass of 322 pages, the treatment is sometimes unequal. 
The descriptiens of the newest forms of the various 
appliances are, together with their illustrative plates, very 
*interesting and instructive. But perhaps the most valu- 
able art of the whole work is the last five chapters on the 
dyfficult and important subject of the improvement of 
river mouths ; the few guiding principles that can be said 
to be known about so obscure a question are well brought 
out from the study of grand examples. “The subject of 
discharge-measurement is not adequately treated: a 
refgrence to the recently-published (1881) “ Roorkee 
Hydraulic Experiments” would probably have materially 
influenced this chapter in giving less importance to 
current-meters, and morg to floats (especially tube-rods), 
and ıp the entire rejection of the old Chézy formula, 
V=CxXAVRS, with a Ponstant value of C. The chapter 
on inland ganals is also (perhaps unavoidably) sketchy : 
thus the description of Indian canals covers only two 
pages, many of them being simply named. + 
° À ALLAN CUNNINGHAM 
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Galeni *Pergamensis de Temperantentis et de Inequali 

Intemperie Libri tres, Thoma Linacro Anglo Interprete, 

1521. Reproduced in exact Facsimile. With an Intro- 

ductien by Joseph Frank Payne,M.D. (Cambridge: 
Macypillan and Bowes.) 


THE, book before us is one of a series of facsimile reprints 


of eight books, published in the years 1521-22, by John’ 


- Siberch, at the first press established at Cambridge ; and 
it would appear, that after the issue of this series, no 
other works were published there until the year 1585, 
when a law was passed, limiting the printing of books to 

. London and the Universities. 

e revival of classical literature which swept over 
Europe towards the close of the fifteenth century, effected 
a complete revolution in the theory of medicine, as well as 
in philosophy, English scholars of that period were, as a 
- rule, unacquainted with Greek, the few exceptions being 

en whd hagl studied at the Italian Universities ; among 

- these was Thomas Linacre, a Fellow of All Souls, Oxford, 

“who, about the year 1495, visited Italy in the suite of 
_ Selling, when the latter was appointed envoy to the Pope, 

and, after being a fellow student with the sons of Lorenzo 
de Medici, under Pohtiano an@® @halcondylas, proceeded 
“to his degree of Doctor .of Medicine at Padua. On his 
return to England, he brought with him the reputation of 
. being one of the most elegant and accurate scholars of 
the day. Shortly &fterwards he was appointed tutor to 
Prince Arthur, and became Court physician on the acces- 
sion of Henry VIII. to the throne. The physicians of 


E ®t . 





set t Sa 
the day were mostly ecclesiastics, but po restriction w 


placed on the pragtice of. medicine by persons, however e 


ignorant of ifs principles; and’ Linacre, with the view of 
eemedying the abuses that prev@iled, devoted his fortyne, 


amassed by the sale of the clerical livings to which” 


he had been presentedg togthe foundation, in the year 
1518, of the Royal pese ef Physicians, which, under 
its charter, had powe? to regulate the practice of medi- 
cine in the geighbourhpod of Lon@pn. It is interesting 
to know, that according to Linacre, a physician should 
be “a grave and learned person, well read in Galen, 
respecting but not hpwiifg down to the prestige of the” 
Universitie?; claimingefor his own science a dignity®ipart, 
from, but not confficttng with shat of theology; looking 
upon surgeons and apothecaries with charity, and not 
without a sense of his own superiority.” fae he 
The Galenical theories of humours 4nd ‘temperamefits 
formed the groundwork 8n whfeh the Greeks based their” 
practice of medicine, and Linatte to bring these theories 
within the reach of all students,of Inedicing translate 
inso ‘Latin six of Galen’s works, among whichewere th 
“De Temperamentis” and “De Inaquuli Intemperie,” 
now before us, thus helping to replace the mysticism and 
empiricism of the Arabians by the agcumulated observa- 
tions recorded by Hippocrateseand Galen. In- these 
works it is aSsumed that to the four humougs, blood, 
pituite, yellow bile, and black bile, there are the corre- 
sponding properties, moist-heat, moist-colg, dry-heat, and 
dry-cold ; and that between heajth and disease there are 
four temperaments, characterised by an excess of either 
one or two of the cardinal qualities, heat, cold, moisture, 
and dryness. These were the only external influences acting 
on the body the ancients could recognise, as they were 
ignorant of the chemical processes of respiration, of the 
constitution of the atmosphere, and of electricity, of which 
we now take account. These theories are elaborated, and 
further, it is indicated that medicines may be classified 
according to their heating, drying, cooling, or moistefing 
qualities, and should be administered so as te temper the 
errors of the humours in disease ; 4nd though the work 
has ceased to have a practical value for physicians, it yet. 
remains of interest to the studgnt of humoral pathology, 
and of the philosophy of the middle ages. * . 
Students are indebted to the enterprise of Messra 
Macmillan and Bowes for the reprint of this scarce work, 
‘which was the first book containing Greek characters 
printed in England, and we are glad to learn that the. 
same publishers propose shortly to issue the remainder 
of the series. The, book is edited by Dr. J. F. Payne, and 
is prefaced by a portrait and an admirable life of Linatre. 


Rhopalocera Malayana: a Description of the Butterflies of 
the Malay Peninsula. By W. L. Distant. (London: 
W. L. Distant, carg of West, Newman and Co., 54, 
Hatton Garden, E.C.) e 


a * 
WE have received the first part of this handsome work, in 
which it is proposed to describe and figureeall the species 
of butterflies which inhabit the Malay Penimsula and the 
islands of Penang and Singapore. 
figures of butterflies are given in this part, occupying four 
plates of largequarto size: and they are most admirably 
executed in chromo-lithography. Sofhe of the figwres, 
indeed, arg hardly to be distinguished from good hand- 
colouring. The descriptions are fuk anf careful, and 
much judgment is shown in using, as far as possible, old 
and well-established nameg, and in rejecting needless 
sub-divisions of the genera. It is e€pected that the work 
will be completed in six or seven parts, forming a hand- 


some quarto volume; and we trust that the author may ' 


Forty-four coloured . 


obtain numerous subscribers În our wealthy colonies, of - 


Singapore and Penang, as well as at home, to encourage : 
him to complete thee work in the same full and careful 
manner as he has commenced it. - i z 
As most of the butterflies of the larger Malay Islands 
7 é í 
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. expeAditure would be comparativaby unimpor®ant. 


- è : eo? : 
.' THIS is a neatlittle treffise on the conic’sections, con- 


_ master of St. John’s Cellege, on the same subject. No 


“mentary past, a complete synopsis of the known spegjes 


- outline woodcuts. 
-,the scope of the work would double its value, and add 


` with the Eskimo, concerning whom Mr. Gilder has much 


. aś throwing additional light on @n Arctic expedition in 





pact be studied jn congparison with those of the Malay 
eninsula for the purposes of his work, we would suggest 
to Mr, Distamt that he would add greatly fo its value to 
all «European collectors %f ehe wold give, ina supple, 


of butterfliés inhabitingthe Ijdo«Malayan region. ‘Having 
figured all the continental }lalayan species, the descrip- 
tions of those of the islands migh® be, in most cases, by 
comparative charactgs, aided oqgasionally, perhaps, by 
We Believe that such an extension of 


largety to the lis? of subscrilfers , while the increased 
. e . è A: R. W. 


Gonic Sections T yeafed Geometrically. By S. H. Haslam, 
"MA, and J. Edwards, M.A, (London: Longmans, 


© 1881.) A a 


«taining—yhat appears go be a novelty—a method of plane 
‘roe, to which the aythors give the name of gal 
~Projection. Tif remarkable feature of the book is, that 
the authors, who are evidently well up in these curves, 
“should not be acquajnted with the writings of the present 


one who*has looked into Dr. ‘Taylor’s rec&nt works, could. 
be unacquainted with what he has said upon the contri- 
-butions of Boscovich and G. Walker, and would hardly 

use the “generating cycle’? of a conic in the same 

fashion as Boscowich does, and write, after the definition, 
<“ which we have called the auxiliary circle of a point.” 


Schwatka' s Search: Sledging in the Arctic in Quest af 
the Franklin Records. By W. H. Gilder. Maps and 
Illustrations. (London; Sampson Low and Co.) 


THIs is the complete record of the expedition sent out 
by private subscription, in 1878, under Lieut.. Schwatka, 
to endeavour to find the records of the Franklin expedition, 
which were*reported to be in possession of the Nechelli 
Eskimo. With the generalresults of the expedition, our 
feaders have already been made acqitainted. The re- 
‘ported records,‘as might have been expected, were never 
found. But in and around the Fish River, and in King 
William Land and neighbourhood, several relics were 
obtained, and several graves and cairns found. The ex- 
pedition, indeed, completed the story of the sad disaster of 
the Erebus and Terror. During the search, sledge-jour- 
-neys of upwards of 3000 miles were made, and thus much 
welcome additional information was obtained concerning 
the country ebetween Hudson’s Bay and King William 
Sound. The expédition came a good deal into contact 
to.tell us. The narrative is interesting, and is welcome 
«hich Englishmen have always continued to be interested. 
There are a number of good illustrations. 


e 
Chambers s Etymological Dictionary of the English 


~ Language. A new and thoroughly revised edition. 
Edited by Andrew: Findlater, M.A, LLSD. (Edin- 
burgh : W. and R. Chambers, 1882.) 


“THIS little work, since the publication of the first edition, 


- edited by the late [fr. Jamgs Donald, has had deservedly 


a very extenstve cigculatién. It is just the béok to have 
at one’s elbow for constant reference, handy, clearly 
printed, fairly full, and thoroughly trustworthy. This 
new edition has evidently been so thoroughly revised by 
Dr. Findlater, as to be virtually a new work. The selec- 
tion of words has. been made with great discrimination, 
‘the definitions are clear®*ang comprehensive, and the 
etymologies up to the latest results of linguistic research. 
The dictionary contains a large, number of scientific 
terms, though there are one or two others that we think 
ought to have found a place. 
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The dictionary is the best | ,account for a difference in the result. 
$ : ; 


of its clags ; ‘the appendix @ontains much useful infor- 
mation, including a table of theMetric System. *. 


Tunis; The Land and the People. By the *Clievatier de 


. Hesse-Wartegg. (London: Qhatto‘and Windus, 1882.) 
HERR VON HEssE-WART£cG speft, some months. in - 


Tunis last year, and has madea readable book, outeof his 
notes. He has also drawn largely on othef,sources ob 
information, so that those who know little akput a country 
which has been so muclf before, the *public recently, will 
figd some useful information jnethis volume. The author 
spent a good deal gf time gbout Tunis and its environg, 
but seems also to have visited several others places tf the 
Regency, including, apparently, -Kąjrwan, He tells us Eg 
good deal about the people afid their cfistoms, akout the 


government, the Bishas, antiquities, *&ê. Taere are 
several good illustrations, but no map. - ° 
ry e . ° 
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LETTERS TO THE EDITOR’ è 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither lan he undertake to return, 


; or to correspond with the writers of, rejected manuscripts, , 


No notice ıs taken of anonymous communications? 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The presstire on s space ts .so great 
that it ts impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.] © 


Silurian Fossils in the North-west Highlands 


_ ON my return to-day from a geological totfr in the North-west 
Highlands, I read with much interest the letters of Mr, Hudle- 
ston and Prof. Bonney on the above subject. The question as 


to the geological position of the limestone series in West Ross- ~’ 
shire, correlated by Murchison with the Durness limestone, is , 


one to which I devoted special attention during my late vigit-to 
the neighbourhoods of Lochs Carron, Doule, Kishorn, and Maree, 
The general appearance of the lin.estone in these areas is suffi- 
ciently like that of Durness to legd to, the supposition that it 
is of the same age, but this of course can only be proved by 
fossil evidence. ‘The conclusion at which I hate 

ever, in regard to the geological position of the limestone, and 
as to its relation to the so-called Upper Gneis® rocks of the 
central parts of Ross-shire, is in direct opposition to the views 


of Murchison, and accords in the rgain with that of Prof. Nicol, ` 


The great triangular patch at the headgof Loch Wi-horn consists 
of a series of thick beds of grey limestone, with a féw bands of 
sandstone in an unaltered condition, and 1s undoubtedly dropped 


by faults amongst much older strata, as maintained by Prof. @ 


Nicol. Between Lochs Carron arid Doule the same series is 
seen to rest unconformably upon much higher beds than those 
which it is supposed by Murchison and others to ugderlie at 
Loch Kishorn. As I purpose shortly 10 give a full account of 
these researches, I will not venture now to trespass furter on 
your space. `, - ` Henry HICKS 
Hendon, N.W., April 29 > 


Earthquakes ard Mountain Ranges 


In NATURE of the 27th ult., in a note on a recent meeting of 
the Seismological Scciety of Japan, it is mentioned that the 
observations of Prof. Milne ‘fas far as they have at present 
gone, show in a remarkable manner how a large mountain 
range absorbs earthquake energy.” 
mention, as an exception to this, that the Sws earthquake at 
I p.m. on July 25, 1855, which apparently had its origin among 
the mountains on the south side ‘of the Valais,ebefween Visp and 
S. Nicholas, both of which places were seriously damaged 
travelled through the Bernese Oberland, acros¢@ the great valley 
of Switzerland, and then through the Jura. I was at the time in 
a small inn, at a place called Belle Rive in the Munster Thal, on 
the north side of the Jurae “The house was severely shaken, so 
that some plaster fell from the ceiling. This was about seventy- 
five miles fom the place of origin, and the wave in that interval 
had passed through two mountain ranges, Tt is probable that 


this earthquake was caused by a disturbafice of a quite different ` 


kind from the volcanic disturbances of Japan, and that may 
O, FISHER 


arrived, how- ® 


It may be worth while to ™ 
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Vivisectior. ° *| misquote, The passage in the ‘$Physislogie de’ la Digas- 


e 

“Kup editos of Narur® Shas ‘no 100m for proofs; I must, 

therefore, @nfine myself to statements of facts which ‘A Student 

of Medicine ” can verffy by gpnsulting the * ocks I shall name, 
Prok Schifis the aithor of Sevetal works detailing an endr- 
meus pumber of visdsections. Some six years ago the “‘ Gazetta 

A *d’Italia” cajculated that, 8f dogs alone, he had used in his 

~ "laboratory #4,000—supplie® to him gratuitously by the munici- 

pality 8f Flerence—jbesides great numbers of other animals 
othetwise procyred. Afterwa@ls he received only about eight 
dogs a weel from the polict,eand, în consequence, posted upean 
advertisement offering a frang for every dag brought to him, 
and È Jonus upon ten degs brought by one person. In the 
°“ Physiologie de la Ipigestion” he says: ‘I am forced to cit 

‘the vocgl cordg of the great& number dfe my dogs, lest their 

euightly lowling’ saod compromise my physiological pusuts.” 

Ie Prof. Schiffs ‘¢Leziogi di Fisiologia Sperimentale” will 
be found ample justification of my statements with regard te the 
chasacter pf the vitisections performed®by him, I regret much 
that there is no room to quote examples here, It will be ob- 
sefvgd by the reader of these ‘‘ Lessons of experimental physio- 
logy,” that the nature and duration of the majority of the experi- 

e ments render the admmusjyation of chloroform either impossible, 

@ or at the best, utterly inadequate to hinder suffering. The 

* ammal is eather distinctly sensible throughout the experiment, or 
has been already operated on some days previou-ly, being pre- 
served in a mangled and paralysed condition for further experi- 
ment, © y 

As regards the ‘“‘anæsthe-ia,” I have to-day questioned a 
medica] graduate, who iesided seven years m Florence while 
Prof. Schiff lived there, and was constantly in his laboratory. 
Fe says that, althqugh chloroform was commonly administered 
on tying down the animals (he believes. forthe convenience of 

_ the operator), no pretence was made of heepmg them under the 
influence of the anæsthetic after the preliminary incision, and 
that—as in fact 1s conclusively proved in Prof. Schiff’s own 

© works—mutilated ammals were reserved from day to day, and 
fiofh week to week, for further investigation. 

. _ If since leaving Florence and publishing his “ Lessons” Prof. 
Schiff has mended his ways, Iam sinceiely glad to hear it. Should 
such, indeed, prove to èe the case, public opinion at Florence— 

e which van hig} against him and his doings—must be credited 
with some share in the reformation. 

In concluypn, let me say in regard to the di-courteous charges 
of ‘‘error,” ‘‘ignorance,” and disregard of ‘* facts” so freely 
broughy} against me by your correspondent, that if 1m this case 
any person 1s amenable to tRem, it is certainly not one who, being 
perfectly acquainted wit the works both of Prof. Mantegazza 

„and of Peof. Schiff, bases her estimate of ther performances on 
eo their own explicit statements. ANNA KINGSFORD 

11, Chapel Street, Park Lane, W., April 14 


pps 


[MRS KINGSFORD’ letter was foi warded to our conespondent 
mn Geneva, who sends the following reply :—] 

In®reply to Mrs. Kingsfoid’s letter, I have the following 
remarks to offer :— 

1. If Mrs, Kingsford is ‘perfectly acquainted ” with the 
works of Prof. Schiff, she must know that there exists a small 
book in which he has explained ın detail his methods of vivisec- 
tion, &c.« The title is: “Sofra il metodo seguito negli esperi- 
memi sugl animali viventi nel laoratorio di fisiologia di 
Firenze.” It first appeared in 1864; the second enlarged edi- 





e 

æ so as torender it easy even for the uninitiated to understand 

what vivisectiog is, and how it 1s practised by Prof. Schiff; it 

should be read by every per.on desirous of forming an unbiased 
judgmenf on phe subject. 

2.,My letter Was-a reply to the accusation brought against 

ew Prof. Schiff of, perpetrating ‘Choriible tortures,” “atrocities,” 

&c. Thè number of dogs used for experiments (which number 

is erroneously stated), and the price supposed to have been paid 

for them are evidently irrelevantgto the question. Moreover, 

you will find stated on p. 53 of the fbove pamphlet, that Prof, 

Schiff never accepted a dog unless its owner assured him that he 

would „otherwise kill it himself; and I can corroborate from 

personal recent expegence here in Geneva the further statement 

in the same passage, that if a person likely to be a kind master 

offers to take one of his dogs, he is always ready to give it away. 

. 3. I regret to find that Mrs. Kingsford allows herself te 





tion bears the date 1874. The book 1s wiitten in a popular style, . 





tion” referred to 10n p. 291 gf vol.1.: ‘Je suis oddied de 
faire subir la section des werfs Tawyngds à b&rucoup de nos 
chiens.” The section of the voeal&tords 1s a dreadful operation, 
that of the nerves in question s> slightathat if perfprmed on dogs 
whilst dt their meals, they dognot ave off eating! To this I 
can testify, Moreover,gyou will notice that Schiff says, ‘‘Je suis 
obligé,” and the fact » A was Jorced by the police in Florence fo 
cut the nerves in question; not indeed@n most of his dogs, but 
on those whfch were nof used for vjvistction properly sò called, 
but were kept duning long periods for other (and perfectly pain- 
legs) observations, such as {hose detailed rggarding the very dog 
mentioned in, that lectuse (see the 1gth lesson, p. 325). œ 

4. People not verd iff physiology are not competent to draw 
conclusions from a wotk such af the ‘‘Lezoni di Fisiologia 
sperimentale.” Mrs, Kingsford her-elfoffers an example of how 
gross the errors are into which they may*fall when she declages 
that in the majority of expgriments the ad:finistration of ames- 
thetics is either ‘impossible or 1fgdequate.” On p. 70 of thé 
pamphlet ‘‘ Sofra ıl metodo,” &c@y Schiff says: ‘Nello stato 
attuale delle nostre conoscenza ron exito «A solo esperimento 
prafieato nell’ animale viventi, al quflo non si p quindt 
non si debba, togliere il carattere di crudglt4 mediante l'uso 


degli anestetici ;” and lower down: ‘‘ Da 25 annı non mi sono, 


neppure una volta veduto nella necessità di escludere Puso degl 
anestetici.” On p. 52 he writes: ‘ Breliamo dover aspettare 


finchè ogni traccia di sensibihta, @ Veffetto meccamicd delle 


e 
sensazion sia scomparso.” , 


e 

5. To the medical graduite’s statement and insinuations I 
oppose Piof, Schiff's affirmation and my own knowledge of his 
character and scientific habits. It 1gcurious that this gentleman, 
after having spent seven years in Prof Schiff’s laboratory, should 
be ignorant that chloroform 1s never used by him (see p. 49). 

6. That many animals which have been operated upon are 
kept alive for ulterior observations 1s expressly stated in my-first 
letter, and any person, however ignorant of science, can under- 
stand that whole bianches of physiology can only be studied 
under the condition of this being so, They are kept not only as 
Mrs. Kgsford so pathetically exclaims, ‘* from day to day, and 
from week to week,” but sometimes from year to year.” (The 
question at issue is whether they suffer or not, a question ea} to 
decide by the appearance, appetite, and demeaneur.e And the 
fact is they do not suffer, a statement &ny one can'corrgborate 
who chooses to come and look at the dogs in the School gf 
Medicine here. Why they do not suffer is explained in detail in 
the pamphlet referred to above, ° ` 

7. Prof. Schiff has 7207, alas, ‘‘ mended his ways in deferenge 
to public opmion ;” he tells me that never since the year 1847 
has he departed from the methods detailed in the book quoted 
at the beginning of this letter. 


Geneva, April 23 B.Sc., STUDENT OF MEDICINE 


Red Variable Stars—‘ Variab. Cygni (Birmingham), 
` 1881,” &e, , e 

THE above star, so called by Schmidt in the Astr, Nach., 
No. 2421, ıs now a stnking. object of 8 magmtude. On 
December 21, last year, it was certainly not over 12, and, 
probably, it was less, Tgis appeared about its minimum, and 
1ts maximum seemed to have been attained on June 6, when jt 
was 8 mag., as at present. On May 2, when I first found it, 
it was about 9. If it is now gt maximum, there must be a 
striking inequality in its periods of decrease dhd increase, but 
perhaps ıt will go on to a greater magnitude this time than 
before, e eg 2 

U Cygni (No. 553 ın my Red Star Catalogue) seemed last 
night (April 28) to be smaller than I ever saw it previously, and 
under 11 mag. Its colour was, however,®very marked. »The 
blue star near st (Arg. +47° 3078), which J have long considered 
to be shghtfy variable (see Catalogfie), seegas now at a maximum 


. 


$ 


of 8 magnitude, though contrast with its dimimshed neighbour,® 


. 


may have some effect on its apparent size, : 
No. 448, in which I have dso detested variability, is now 

about 8'5, and as deeply coloured as when I first found it in 

April, 1876. J. BIRMINGHAM 
Millbrook, Tuam, April 29 x 


Matter and Magneto-electric Action 

THE very interesting letture by Mr. Spottiswoode on ‘the 

above subject incidentally throws light upon a phenomenon which 

probably has puzzled some other of your readers besides myself. 
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When a somewhat,weak gurrent is passing between the knobs | also makes gonsiderable use ofthis same principl 


eof a Becker-Voss electro-induction machine, its passage can be 
altogether stopped by simply* blowing acréss the path of the 
currept, The handle is tursed, in vain; and even when the 
blowing has ceased, 3 shogt time is required before the current is 
able to pursue its old path, When,the instrument has beéh 
warmed, and the current becomes Stronger, the blowing, although 


now unable to stop the current altogethi},-drives it into irregu- , 


lafly curved paths, whicheare determined by the force exerted. 


I do not remember to have seen the experiment mentioned in | 


anf book. It is as curious a$ ıt is simple. 


e We now see why the air requires to “be at rest for the weak ‘ 


current? to force a pasSage through if ang to keep that passage 
open fbr the succeeding sparks to folkow; whilethe stronger 
current leaps from point to peint, as theugh in pursuit of the 
warmed and opened passge which has been driven by the wind 
on of its former positian. — - HENRY BEDFORD 
` Plallow’s College, Dublin, Apri} 15 ` 
a 
s `a 
i e CYCLONES: 
ON Gift first becam known that a considerable efro- 
portion of the storms Which visit this part of Europe 
come from the middle and northern parts of North Ame- 
Yica, the meteorology of that country has been invested 
with a peculiar and iffcregsing interest for the inhabitants 
of Westesn Europe, and though, accordingeto Hoffmeyer, 
the ‘chance that a depression in the United States will 
subsequently cause a storm somewhere in our own islands 
is only one in four, it is a ratio quite substantial enough 
, to make us regard, with aftention warnings such as those 
transmitted to us through the medium of the Mew York 
Herald. - f 
While America -is thus from her enormous size and 
westerly posıtion enabled to act the part of our weather 
prophetess, she bids fair in addition to leave us far behind 
in the more theoretical branches of weather-science, and 
though to admit this may be somewhat wounding to 
ouw national amour propre, ıt is nevertheless an idea 
which is opegly entertained by some of our leading meteoro- 
logists. For our comfort it may be reasonably ascribed, 
- ip part at least, to our small size and unfavourable geo- 
graphical -position having afforded but little encourage- 
ment to really able men Yo devote their attention to a 
science whose operations are conducted on a scale com- 
pared With which our area of observation is indeed 
microscopic, so that until within quite recent times ‘the 
succession of fair and foul weather in these islands was 


fe 


+ 


regarded merely as a series of irregular, eccentric, and’ 


totally unpredictable changes. The work before us, 
entitled “Methods and Results,” by Prof. “William 
Ferrel, of the American Coast Survey, and prepared 
for the use of the coast pilot, forms the second part of a 
series of meteorological researches undertaken by the 
author, which comprise an elaborate theoretical investiga- 
fion into the general and local fiechanics of the atmo- 
sphere. In Part I., which appeared in 1877, the general 
motions of the atmosphexe are more particularly dealt 
with, and corftlusions are arrived at which have appeared 
in part in the Mathematical Monthly for 1860 and the 
American Journal for November, 1874.2 e 

_ In both these publications the author lays great stress 
upon the important part played by the @geflecting force 
to the right of its path, to which a current of air is sub- 
jected by virtue ofethe eqth’s rotation iz whgtever direc- 

o tion it may be loing, This deflecting force 1s measured 
by the acceleration 27 cos y, where xz represents the 
-angular velocity of terrestwal rotation, and y is the co- 
latitude (see NATURE, vol. v. p. 384). 

With the assistance of, this element he theoretically 
deduces in Part I. the gegeral motions. of the atmosphere, 
which agree with what is knewn from observation. He 

T `“ Methods and-Results of "Meteorological Researches ‘for the use of the 
Coast Pilot.” ‘Part-II —On Cyclones, Waterspouts, and Tornadoes By 
William Ferrel. (Washington, 1880.) 


* “Relation between Barometric Gradient and the Velocity of the 
Wind,” by W, Ferrel, Assista U S. Coast Survey: 





e, whith 
he was the first to enuncfatestrrectly, when Seali 
with the theory of cyclones in Part IL As*we pipose 
just now to confine our attention to Part II., which treats + 4 
mainly of cyclones, we shallné&t refer to Part I: axctpt ' 
incidentally. Part'II. is sub-divided inp three chapters, 
the first of which deals with the mechanical theoty of e 
cyclones, and deductions therefi®m. In Chapter II. the ° : 
results of the theory are compared with thos@of observa- 
tion, and Chapter III. treats of tornaddes, hajlstorms, and 
waterspouts. The chief elemenés*considered inghe theory e 
of cycloneS are (?) the earthis rotation, (2) the e§ratorye 
velocity round the low centre, (3) the friction, (4) the , 
inertia, and (5) the temperature and Humigity of the air. 
These elementseare all discussed in tup, andemany 
important coriclysions drawn from thegesulting eqflations e 
Some òf these conclusions have already been eithey 
directly deduced bye the employmeng of analogous’ - 
methods, or inductively inferred*from an examination 
of data, by Guldberg and Mohn, Colding, Peslin, Sprupg? © 
Clement Ley, Hildebrandsson, Meldrum, Loomis, and ¢ 
Toynbee. Some however are quitg new, especially those 
which are derived from a consideration of the temperature = 
term. e 7 
The general theory of the cyclone, according to Ferrel. 
. may be briefly stated thus :— . i 
If from any initial cause interchanging motions dre set 
up between the air in a certain district and another sur-e 
rounding it, the air in the first, district tends to gyrate ® 
round its centre by virtue of the deflective force of t 
earth’s rotation, and in the same directich as that of the 
component of terrestrial rotation, which acts in the plane” - 
of its horizon. In the northern hemisphere this would 
mean gyration contrary to watch-hands, and in the 2 
southern hemisphere gyration with watch-hands. In the * 
outer district the gyrations of the air, by the principlé of 
the preservation of areas (or moments), are contrary to 
those of the interior district. These two systems of con- 
trary gyrations tend to draw th®-aif froni the centre of 
the inner district and the extewor limit *of thé outer e 
district, and heap it up in the place where the gyratory 
velocity vanishes and changes sign, thus cau8ing a maxi: 
mum barometric pressure there, with corresponding ~ 
minima at the centre and 6uter limit respectively., ° S. i 
In addition to this, when the gymations ha¥e once com- 
menced they give rise to a centrifugal force whieh tends 
to drive the air still more from the centre of the inner ẹ 
district, and so intrease the barometric depression there; 
but which in the outer district, partly owing to,its dis- ° 
tance from the centre, and partly to the small velocity of 
the gyrations, has but little effect on the distrib&tion of 
pressure. The gyrations, especially near the centre and 
exterior limit, would be very rapid, were it not for the 
friction between the air and the earth’s surface, which 
retards the motion, but does not entirely prevent it, since, 
as the author very pointedly remarks, “ without some such 
motion frictional resistance would not be braught into 
action.”’ So far we have only considered the gyratory 
component of motion, and as ın the imaginary case of no 
friction, this would be the only kind of motion, the gyra- -e 
tions might then be entirely circular. When, however, as® 
actually happens in-the atmosphere, f@iction acts, a 
radical, component becomes necessary, since the Hleflecting 
force 1s now partly employed in countaradting the fric- 
tional resistance.to the gyrations, and the magnitudé o 
this radial component (on which depends “the inclination 
of the wind to the isobar), varies ceterzs paribus directly 
with the amount of, frigtion.® As a result of the two 
1 “Die Tragheits-curven Sue rotirenden Oberflachen,” Zeitschrift Jur a 


Meteorolegie, Band xv., January Heft, 1880. A 
2 This result is best seen in the following meer as for the angle of 
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velocity of the wind, and r the distance 
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.tendencies—gyration and imflow, br outflow according as 
the air ds in the interioreor exterior part—tHe air near 
fe gyface akeg a mfd@le tourse, and flows spirally 
around aml toward-the centye from the zone of maximum 
pressure,on the one“side, gnd on the other in a contrary 
spita?utwartls frone the cenfre tb the outer limit of the 
anticyclone. z 

It is important to obsegre that the author explains the 
atcumylation of air with its maximum at the dividing 
line between the imterior apd exterior districts (cyclone 
and anticyclofte, as they are termed elsewhere throughgut 
this woxk) Ss “due at the Start mostly tg the gyrations in 
fhe-zapper part of the atmosphere,” which, being less influ- 


° 


*enced by friction, arg in consequence more circular than. 


those below ; the pr€sgure om this actymulation tending 
to forcéehe airnear,the earth’s surface out from beneath 
it*om the one side toward the centre of the cyclone, and on 
tife other toward fhe outer limit of the anticyclone. ° 
The dxfference® of pressures or gradient between the 


e regions of high and low pressure in a cyclone, is thus 


e 


sho®n to be, not so much the cause of the wind, as the 

mechanical result of the deflecting force of the earth’s 

rotation and the centrifugal force engendered by the 
* gyrations. 

It should, however, be borne in mind, that the forces just 
fientioned, are by no means to be regarded as causing the 
cyclone in the sense of being zndependent sources of 

nergy. They can. only arise in consequence of some 
initial motion of the air, which must itself be due to a 
small difference of pressure, and unless such primary dis- 
tu@bing cause be continuilly maintained by external 
influences, the entire system of motion will shortly come 
to rest. 

The preceding view of cyclone generation has already 

» made some way since Ferrel first enunciated its leading 
chasacteristics in his previous writings. It lies midway 
between what is sometimes called the in-blowing or 
ascension-current theory of Reyé and Espy, which regards 
the central depressioneas the main cause of the wind, and 

ethad beld by Thom, Meldrum, Willson, and Loomis, 
according to which the central depression is mainly due to 
the centrifugal force generated by two pre-existing currents 
passing one another ın opposite directions. A third theory, 
held by Blanford and E]iot, and evolved chiefly from a 
study of ‘the eyclones jn the Bay of Bengal, makes the 
condensation of vapour the prémary cause of disturbance, 
but allows the greater part of the subseguent depression 
of the barometer to be due to the causes adduced by 
Ferrel. This latter theory, in fact, only differs from that 
put forward by the author in the part played by condensa- 
tion of vapour in giving rise to the initial motion of the air, 
which Ferrel considers to be considerably less than that 
exeicfed by a difference of temperature. Among the 
conclusions arrived at by the author, and which are gene- 
rally confirmed by the results of observation, may -be 
noticed the following ; but these, it must be 1emarked, are 
only strictly true for a regular, symmetrical, and stationary 
cyclone :— 


(af “The wind inclines towards the centre from the |, 


direction of the tangent, and the amount of inclination is 
enearly in proportion to the friction (mainly of the air 
against the eargh’s surface).”, - 

(6) “The inclination diminishes with the altitude, and 
‘therefore "at gome distance from the earth’s surface the 
gyrations are more circular than near it.” 

“w (c) “Toward,the centre of a cyclone, where the gyratory 
velocity is greater, the inclination is less, and therefore 
the path more nearly circular.” 

(d) “ The inclination increase#wgth decrease of latitude, 
attaining its greatest value at the equator, where the air 
should flow directly towards or from the centre, and there 
should be no gyrations.” 

(e) “As the motio:Pof the air below in cyclones is zoward 


the centre, in the upper regions of the atmosphere it must | from it above. 
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be nearly circufar, but inclined to’ tH tangent: little fom" - 
the centre.” 1 ° s re 

Inertia comes info play where a peoe ig increasing or 
diminishing m violence, and jts@effect is to increase, the 

*inclination in the former case and djminish it in the latter, 
wt in general the amougt is found to be insigtéficant. - 

It was stated in the above brief sketch of the theory, 
that outside the annus of Aigh pressure surrounding 2 
cyclone the air should move outvards anticyclonically. 
Ferrel subs&quently puts the matser thus : “ Avery cyclone 
is accompanied by a corresponding anticyclone, and the 
Jormer cannot exist without the latter’: ees 

The words cyclone*and anticytlone are here used equite 
apart from the q@estion of garometric pressure, and 
simply mean districts in which the motion of the air is 
spirally in towards the centre, or gut from the centre 
respectively. Guldberg and Mohn higewise adopt tis 
definition, which is obvieusly egr more scientific than the® 
too common habit of referring 4o them as regiofis of low 
and high pressure. . > . 

- Mre Ferrel, however, differs frém all prevfoitseinvesti? 
gators in thus linking together ‘the cyclone and anticyclone 
as mutually dependent parts of the same phenomenon. 
They have hitherto been treated separately, at least in 
practice, and though the author’s.coilusion sounds lke 

„a simplification, because it makes one out of efwo, we 
scarcely think he has proved the converse to his proposi- 
tion, viz. that every anticyclone is accompanied by a 
corresponding cyclone, and cannot exist without it. , 

For example, ın the case of such an anjicyclone as every 
winter forths over Central Asia if wauld be difficult to 
point out exactly its corresponding cyclone or cyclones, 
though it is possible, as the author says, that it may be 
partly due to the overlapping of the anticyclones, which 
should surround the permanent North Atlantic and Pacific 
cyclones at this season. . 

The relation Between the barometric gradient and’ the 
velocity of the wind in a symmetrical cyclone 1s giveneby 
the following equation :— 


_ 1076°4(22 cos y + ys P 


G oe 
cosz(i--‘oog A P> s 
where v = £595? and G is the gradient in millimetres 
x > -æ 


per sixty geographical miles, s the velocity of the wind 
in metres per second, x the earth’s angular velocity of 
rotation per second, y the co-latitude, 7.the inclination of 
the path of the wind to the isobar, P P! the barometric 
pressure at the given elevation and at the earth's surface 
respectively, Z the temperature in degrees Cegtigrade, and 
x the distance from the low centre in kilometres. Where 
the gradient is given, the velocity of the wind can be 
conveniently found from the equation 


S=} Pt VEAL, i 
where, if the ordinary English units of space and time 


are used, viz. a mile and an haur, and the gradient is ex- 
pressed in inches per sixty geographical miles, we have—~ 


0752505 7 cosy 
— COSË > 
r(t + 0042) P 
‘005262’ ® 
The equatien for the gradien?4n terns of the wind’s 
velocity is substantially the same as that -already given ° 
by the author in Siman s Fournal for 1874, with the 
exception of the temperature torrectipn, which was there 
simply referred to in the text. s 
As the whole question of the author’s formula for the 
gradient has been thoroughly ventilated in his previous 
2 This conclusion only apphes to districts within a moderate distance from 


the centre, At great distances from the centre the radial component pre- 
dominates, and the air flows nearly directly towards the centre below, and 


b% = 


e 


a 
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assuming the correctness? of the formula, the gradient, 
cekyis paribus, should vary (1) directly with the latitude,, 
*(2) inversely with the distance from the centre, (3) jns 
versely asThe temperatare, ¢4) directly with the ‘amount 
of inclination. . 
« The foregoing results have all then obtained without 
considering the terrft . depending, on tempgrature and 
humidity, and which expresses the effect of the disturb- 
ing force necessary to start and maintain the interchang- 
ing motions betwé&n the interidt and exterior portions of 
„the Mr over a given area’ That su@h a disturBing function 
is necessary, 1s evident beth from pr@liminary considera- 
tions, and also from the form of the general equations of 
motign, since they would otherwise be satisfied by the 
conditions fora sate of zest. The author enunciates this 
principle in Part J. Chap.efII. where he says: “ There can 
be no winds then without*a disturbance of the static equili- 
griun by mepns of & digerence of temperature or of agueous 
vapors diferent parts of the atmosphere.” And it is 
important to bear it in mind, if only because we are too 
often apt to overlook it in the multitude of secondary 
causes brought to light by a study of atmospheric me- 
chanics. A consideragion of this term, in which tem- 
perature and humidity are treated jointly,*and the former, 
is assumed to vary with the distance from the centre, 
leads to the yxemarkable conclusion that there are two 
species of cyclones, one yith relatively warm centres, the 
more common q@ise, and the other with relatively cold 
ones. . 

These cyclones differ specifically from “each other 
chiefly in the way in which the pressure is distributed 
and the gyrations directed at different altitudes. 

Ina cyclone with a relatively warm centre the air at 
the earth’s surface moves in a cyclonic spiral roynd and 
towards the centre, but as we ascend the gyratory velocity 
diminishes with the altitude, and the annulus of high 
pressurg approaches the centre, until at a very high 
elevation the higheSt pressure of that stratum might even 
de at the centre, and the air gyrate anticyclonically from 
it over the whole area at thatlevel. In brief, the cyclonic 
area becomes smaller, and the anticyclonic larger, as we 
eascend, 

In a cyclone with.a cold centre the reverse occurs. 
At the surface of the earth the initial tendency of the 
air is to move outwards, and this may be so strong near 
the surface that there may be only anticyclonic gyrations 
at this level, with the maximum pressure of the dowest 
stratum atthe centre. As we ascend, however, the 
gyrations round the .centre become more and more 
cyclonic, while the annulus of maximum pressure gra- 
dually retreats further and further from it. 

There is, besides, according tothe theory, an ascending 
emotion of the air in the interior part of a warm-centred 
cyclone, and a desc@énding motion in the exterior part, 
both generaljy sa// in q@omparison with the horizontal 
motions toward and from the centre In the case of a 
cold-centred cyclone these motions are reversed. 

Now as a barometer at the earth's susface records 
simply the integrated effect of what happens in all the 
strata up to the top ‘of the atmosphere, this might 
obviously vary in the same way for both kinds of cyclones, 
and so tell ug abgblutely hothing of such remarkably. di- 
verse> conditions prevailing at higher altitudes. The 
behaviour‘of the air in the warm centred cyclone is what 
we are accustomed go obserfe in the case of most cyclones, 
and as they are as often found with relatively co/d centres 
as with wary: ones, the former, occuring more frequently 
in summer and the lattegin wufer, it is difficult to under- 
stand why the characteristic8 of the cold-centred cyclone 
have never yet been found to pmevail, at least in moving 
cyclones. The author indeed offers an explanation of 
this circumstance, and endeavours also to account for the 
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-l yorks and fh the Gettschrift Jur Meteorologie (Band x.), 
» we need not notice it here except,to point out that, 


, the birthplace of a cycl 
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absence ofgtationary cold-cenfred cyclones in regions lite 
Central and Eastern Asia Ang ‘Worth America if aiye 
where the temperature gradient would bë rgm@Pably 
favourable to their production® The fact, however, that in 
tke centres of these regiong at this, seasog there, js not 
only no cyclonic tendency of the windg or depression of 
the barometer, but, on the contrary, 2 pressure greatlye 
above the normal, seems strange®y at variance with what we 
should expect according to-thestheory, of the cold-centred. 
cyclone, and is hardly satisfaetorily explaingd away as the 
result of the irregularity and aia of the area, combined 
with the excessive cadd, whiqdelatter 1s supposed to ‘Increase 
the density and pressure more tlfan the cyclenic tendency, 
diminishes them. , The only wo cæes of cyclone with 
cold centres which the author seems able,to find are the 
two general wind systems of tke noxtHern and fouthane 
hemispheres respectively, which “are, simply two great 


cyclonic systems withe: cold centre, haviag the cold polesof + 


the earth for their centres. *The motion of the aif eastward 
around and toward the poles in the middle latitudes, gjving 
rise in those latitudes to the normal south-west winds in 
the northern, and north-west wings in the southern hemi- 


sphere, form the cyclones, and the trade-wind region thee 


corresponding anticyclones, with the equatorial calm-belt ¢ 
for the common limit of che two systems. The tropical 
calm belt and corresponding maxima of baremetric pressure 
near the parallels of 30°, correspond to the simil&r calm 
and dividing line between the cyclone and anticyclone in 
the ordinary and smaller cyclonic systems.” ° 

The primary cause of cyclones, according to Ferrel, 
isa horizontal temperature gradient, s$ that if a portion 
of the atmosphere is heated or cooled more than the 
surrounding parts, and the isotherms are approximately 
circular, we have the initial conditions for a cyclone; but 
after the disturbances due to such primary causes have e 
set in, secondary causes depending on loss of heat by 
expansion in ascent, and gain of heat by compression in 
descent, as well as retardation of cooling where aqueous 


i 


~~, 


vapour is being condensed, come irfto play, which on the , * 


whole tend to counteract the inital motions. 
The condition of the atmosphere vertically with respect ' 


_to temperature and humidity, ıs thus of gredt importance 


in regard to the duration of a cyclone when. it bas once 
started. ° ae 

The author investigates this pofnt at sonfe length, and 
works out the conditions for cyclone generation in quite 
a novel manner, from a consideration of both vertical 
and horizontal temperature gradients. Generally speak- 
ing, the condition most favourable to the maintenance of 
an ordinary cyclone is that the vertical temperature de- 
crement in the interior should be less than in*the sur- 
rounding regions. This condition is found to ba more 
easily sustained where the air is charged with aqueous 
vapour, since under these circumstances it cools less 
rapidly in ascending than when dry. He further points 
out that where the decrement of temperature in the inte- 
rior is Jess than outside, especially when thise condition 
occurs throughout the entire atmosphere, a cyclone may 
arise without any horizontal temperature gradient (pro- 
vided only a small instantaneous impulse be given), and 
that such a state of uustable equilibrium more readily% 
occurs when the air is warm and saturated with vapour. 
While, however, he thus admits the important 7#/e played 
by vapour in maintaining cyclonic aeti8m when once 
started, he distinctly denies its claim to be considered, 
“ either a primary or principal cause of cHclones.” 

As these islands in all probability seldom, if ever, form 
e, but we are rather accustomed 
to experience them ther fully developed or else in the 
condition of being “filled up,” the circumstances which 
attend their generation do not practically very much 
concern us. Still it must not be @verlooked that con- 
ditions which would tend to create and maintain a cyclone 
in our midst, must of necessity tend to augment the 
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violence of a storm arrıviðg on’ our coasts, go that if 
meteorology, or that brapch of it termed weather fore- 
casag, is ewer to beconfe ah exact science, we must 
endeavou®* to find’ out, by captive balloons or other- 
wise, what can never be determined by registratian 
at thé*earth’$ surfate along, viż. the condition of the 
atmosphere vertically as regards temperature and 
umidity. - e 
"The authog concludes hjs theoretical investigation into 
the mechanics of c¥clones by a‘discussion of the causes 
of their.motioh over the earth’s surface. He first of all 
shows tha? every cyclone possesseg ap inhertnt force 
fendimg to urge it towards thé pole of the hemisphere in 
‘which it has been formed, This follows immediately 
from the fact that the gefle®ting force’due to the earth’s 
er giation@varies*with „the cosine of the colatitude, and is 
therefore greater on tha polar than on the equatorial 
site of a cyclone,*a residual polewayd component of force 
bei®g thes brought toebear arpon every portion of the 
cyclone. In addition to this, a cyclone, as soon as it is 
gen®frated, must partake of the general motions of the 
_ atmosphere, which the author more especially deals with 
sin his “ Meteorological Researches,” Part I., to which 
« we have qglready made allusion; and since the general 
motions of the atmosphere are there considered to form 
two great cyclonic systems round the poles; all ordinary 
cyclones. are simply cyclones within a cyclone, so that 
gheir general motion of translation is partly the result 
of theactual.motion of the air in these large. and per- 
petual, though perpetually changing, cyclones, and partly 
that of their inheent tendency to gress polewards. 

For example, as the author says, “in the trade-wind 
latitudes the wind at the earth’s surface is westward . . 
and hence the cyclones in these latitudes are carried 

e westward,.. . . and having a tendency towards the-Pole, 


_—~—~  theeresultant of the two is a westward motion, inclined a 


little towards the poles, or in the northern hemisphere a 
motion about west-north-west. After having arrived at 
the parallel of 30° op 35%in the tropical calm-belt, where 
e there is no westward mption, the progressive thotion is a 
Polar one mostly, but after progressing still nearer the 
Pole, into tke middle and higher latitudes, the general 
eastward motion of the atmosphere here, which is great 
in theeipper regions, cargies now the cyclone toward the 
east, and theedirectiongf the piogressive motion, which is 
usually about east-north-east, is the resultant of this east- 
ward motion and the motion round the Pole. All well- 


~~ @ developed cyclones, therefore, having their origin near the 


° 


equator, have mostly a progressive motion represented 
„by a curve somewhat in the form of a parabola, having 
its vertex in the tropical calm belt at the parallel of 30° 


or 3 x 

It Is moreover shown that the general motions of the 
atmosphere must not only cause the cyclone to travel 
more or less with them, but also affect the inclination of 
the wind to the isobars, decreasing it in the front, and 
increasing it in the rear part. 

With regard to further modifying causes, the author 
favours the views of Clement Ley regarding the effect of 
the distribution of aqueous vapour in determining the 

a direction in which a cyclone propagates itself. 

He does nog indeed attempt to explain how they some- 
times wander off on an entirely unlooked-for course, or 
else remain astationary for some considerable period ; 
otherwise he might claim to have at least attempted a 

“Solution of ‘the entire problem on which weather science 
depends. Clement Ley himself, in his admirable little 
wark,? recently published by authority of the. Meteoro- 
logical Council, tells us that the teason why the course ofa 
cyclone cannot be exactly foretold is because “ in the first 

- place the causes which determine the course of depres- 
sions dre not fully, known ; in the second, place so far 

x {Aids to the Siudy ard Fcrecast of the Weather,” by W. Clement Ley, 
M.A., 1880. 2 = 
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centres they travel, - 





(Daption capensis). 
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as they are own: ït is certain that%the, course of depreg- 
sions is generally related ¢o the distribution of pressure e 
over a very Troe area?’ In fife before we know how the 
smali cyclones are going toeb@have, we must in eyery . 


age know the form of the larger eyclones mound whose” 
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THE GIZZARD-GONTENTSOOF SOME” ° 


©  OCĘANIC BIRDS ° 


1 


as HE following r&uks of the e@amination of the gizzards 


of twenty sea-birds, which were*caught by the officers 


of this ship in the South Atlantic aad Southern Tadian 


Oceans during the last quarter of 1881, May be of intereste 


to some of the readers o@NaATORE. 


With one. exception all the biffls belongegl to the Petrel 


the well-known species-—the Cape-pigeon or Caftpetrel 
The most frequent*of the gizzard- 
contents of these twenty birds were the mandibles of a 
cephalopod, which were found in eighteen instances-; the 
otoliths of some small osseous fishes occurred m five 
instances; an@ some curious stony masses, vérying in 
weight from half a grain to five grains, were obtained-also 
in five instances. The other substances, which were ob- 
served less frequently, were the vertebrae of a fish, feathers, 
Velellæ, the horny rings probably of some crustacean, 
and a small hard seed. ` 

‘With reference to the seed just mentioned, I should 


. bobserve that it was taken from the gizzard of a Cape- 


pigeon, about 550 miles to the east of Tristan d’Acunha, 
in the South Atlantic, The wide range of this species of 
petrel js well known; we ourselves first observed. this 
bird'rather to the southward of the island of Trinidad, 


family—the Procellaride—and fifteeñ of therg were’ of, .- 


which lies about 600 miles off the coast of Brazil ; Mhd - 


thence we traced it as far as the island of Amstesdam, in 
the southern portion of the Indian’ Ccean. From our 
own observation, therefore, it is quite possible that a seed 
might be transported from Tripidad to Amsterdam, not- 
withstanding that these islands are from five to six thou- 
sand miles apart; and Mr. Mosely’s surmise (vide a foot® 
note.in Mr. Wallace’s “Island Life,” p. 250) that various 


species of Procellaria and Puffinus may have played a- 


great part in the distribution of plants,.and may to’some 


: degree explain the similanty in- the mountain floras of 


widely distant islands, would appear to receive some 


. support from the single instance of thisgseed. With 


regard to the kind of plants to which the seed belongs, 
Mr. Moore, director of the Botanic Gardens, Sydney, 
kindly informed me that it possessed no character suffi- 


probable source. » 

The stony masses found in the Bizzards of five of the 
birds, all of which were caught in the Sguth Atlantic, 
were of two kinds: one of the masses was of a dark 
colour and homogeneous texture, and rather porous;. 
when heated it gave off black fumes with a smell of burnt 
organic matter, and was fusible with soda into a black 
glass; the other masses had the appearance of greasy 
quartz, scratching glass with ease ; but when heated in a 
closed tube@they blackened an@-evolv@d black fumes with 
a powerful odour of burnt animal matter; after the in- 
cineration they became white, and with tHe blowpipe 
were fused into a white glas® after she addition of soda ;, 


-no effervescence was exhibited on the application of an 
‘acid. The behaviour of these masses under heat is very 


similar to that described. by MreDarwin in his “ Geological 
Observations,” in the case*of a stony incrustation on St. 
Paul’s Rocks, deposited, as he- considered, from water 
draining through birds’ dung. H. B. GUPPY 
H.M.S. Zark, Auckland, Febryarv 28 ° 
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; P 5 ‘January 19nd February a4, in, about twenty instances 
o INT. HE TLANET unfoided itself progressively ufd&r the observer’ oe 
sa . E ~ The discussion which took place at the late nf&eeting of ° 
intended. article, A which an announcement ap- the Astronomical Society, so ¿far aS my information 
-A A peared in NATURE a few weeks back, on the tope-s exfends, substantiated steongly by independént evitferte 
graphy of Mars as delinemtedgor the second time By Prof. | the existence of these long, narrow streaRe, some of them | 
Schiaparelli at Milan during fhe ee eded of i 879-80, even in positions where they have not been delineated , 
Boeck a a oo the taste a a tne ra Py a a 
lon. we Was Di ; e t araile es does not seem, fo have been elsew: 
coveries made by him ¢n the beginning of the present’ Fareed: Some difference of *onjnion may possibly be 
ending me eS a fuller and more | exptcted concerning these straifge appearances§ and the 
oe Se be pee ae prieina Daties enea cobeeing n say the Jeast a it) pf the E : 
‘read | é S strial a , may ame. mipds 
companied by a photogmphed drawMig of the planet's unacceptable; but dhe esabiched Wepatagion of iba 
a The results are of a very remarkable and unex- | observer demands*at any rate a*respectful R E a 
pegted character ; amd as through the courtesy of this | to his statements. It may be, preferable to suspend 
‘disfinguished obse@ver, the notice and photograph have |a mere detailed account till we receiv@é a full elucida® 
fen placed oh eed rea be am nousi to reproduce | tion of the subject in “the memoir, of Which wæpossess 
the latter, which, thoug& not pretending to minute | only a preliminary notice; for the present it may suffite 
cemracy (th prigmalsg it fact, is only a provisional to mention that he found the atmosphere of Màrs 


ketch)evill give a sufficient idea of the marvelous | apparently clearer than in 1877, and was thus enabled. to 
duplication of tle so-called “canals,” which, between 





















































‘recover the markings then detect@d more satisfacto: 

















even than in 1879-80, and to confirm the general accuracy | other observers. We sincerely trust that a report wiftch 
of his two earlier charts; while the concise, but very clear | has reached us may be verified as to the erection of a 
~Intimations that he has given, as to the variable bright- much larger telescope in the Royal Observatory at Milan, 
ness of some great regions, the pr&gressive enlargement | and that the extraordinary talent and diligence. of the 
on.one side since 1879e0f the “Kaiser Sea’? (his Syrtis | director may be richly rewarded, not only by the contir- 
Magna), the brightening of gertain supposed continents | mation but the extension of results which must so mate- 
or islands towdfds the limbs, the confirmed existence of | rially influence our conclusions as to the physical condititn 
we white streaks, the unfolding of minute labyrinthine | of this peculiarly interesting planet. . T. W. WEBB 
gera, and the continuous development aT igi i , Ka 
ay after day, of the collateral lines which double the so- | aA > 5 AR 

aled & canals,” and extend with them ordinarily along | THE CA a OF TUBERCULOSIS : 
grea®circle$ of the sphere—all these and similar announce- | TR first step in the rational treatment of* every 
ments make ug anwtously desire a more exteaæded and malady is obviously the recognition® of* its cause, 
detailed communication. For some of these most remark- | and it is this recognition which enables medical mem to ~- 

@ appearances parallels may be to a certain extent | do bat:le against disease. It is a truism to*say that 
produced from the resylts of earlier observers; but, so far | regards infectious maladies the knowledge of their cau: 
as at resent appears, the duplication stands alone. The | is an essential step in prevegting their spread and ar 
discoverer is disposed to infer a connection between these ing their ravages. The fhalady known as tube 
progressive developments agd the seasons of the planet, | and generally characterised by constitutional dist 
and on that account hopes that®owing to the position of | associated with the production of minute nod 
the-axis at the ensuing opposition ag the opening of 1884, growths in the various organs, especiallysthe lun: 
-notwithstanding the diminished’ diameter (only 12-9), | lymphatic glands, serous membranes, the memb; 
‘confirmation of his announcements may be obtained from | the brain, liver, &c.—[at first greyish and transparent, 
2 ë SERI 




































































fterwafds becoming omg aad degenerating “into a yel- 
low?sielogkitg adbris, and eréby implicating and destroy- 
ing the Organs int, whichethey are located]—has been 
shpwy to be an infectioes malady communicable from 
one human being another, ffom man to animal, and 

efrom*animal to dħimal. . 

* , The suqcessful experineents of inoculating with, feeding | 
on, and causing to inhale Duman tubercular matter, carried 
outon the lower anfluals, sugh as guinea-pigs, rabbits, dogs, 
pigs, &c., by Villemin, ey, Wilson Fox, Mr. John Simon, 

and Dr. Burdon Sanderson but especially by Cohnheim 
` and*Salomansen, Tappeiner, and Baumgarten are con- 
clustve in these regbects. _ Similarly it has been shown 
that the tuberchlosis eof c&ttle or Pérjsucht is communi- 
e qble fòt only withia the species but also to other animals. 

Whether Perlsucht is also communicable to man, espe- 

cially through mpat and milk, as js maintained by Some 

ohServe%S (Semmer, Baumgarten, and others), is as yet 
e an gpen question, and, as must be obvious to every one, 
one.to which fearful importance is attached, considering 

r how great the distribution of this disease is in the bovine 
1e species. What the cause of the malady is, has until now 

* been undetermined, although it has been at various times 
„surmised that, like other infectious diseases, it is of a 
parasitic origin. Thus Schiiller, and especially Klebs, 
have“tried to prove that owing to the presence of micro-" 
pi e cocci in the tubercular deposits, these micrococci were 
>O @ the materies morbi, And indeed Klebs maintains to 
ave succeeded in cultivating outside the body of an 
animal, Że. artiftcially the “monas tuberculosum,” as he 
calls the said micrococcus, and to have again produced 
the tubercular disease by inoculating animals with this 
purified micrococcus. Klebs’ observations and conclu- 
=% sions have not been accepted as reliable, and it has been 
r&erved for Dr. Koch to discover the real cause of the 
disease, in identifying it with a specific bacillus. In a 
weighty paper, “ The Etiology of Tuberculosis,” published 

in the Berlin X Zine Wchenschr, 1882, No. 15, Dr. Koch 

* sets forth she whola course of his investigation, the 
methods and experiments, all his observations and definite 
conclusio on this question, and anyone who peruses 
carefully this paper will come to the conclusion that 














Kocft’s results are togbe accepted with unconditional | 


faith, and Phave no emanner of doubt will be considered 
by allepathologists as of the very highest importance. | 
To those who are familiar with Dr. Koch's previous work, 
; especially that on the etiology of splenic fever or Anthrax, 
cs and hjs observations on pathogenic Bacteria, this last 
work of his, on the Etiology of Tuberculosis, will be an 
addit#nal and brilliant testimony to his ingenious and 
su@essful method of research. 
The first step in the inquiry was to ascertain whether 
any definite form of microphyte is constantly present in 
the tubercular deposits. This question could not be 
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“pôrtance in determining the natyre of the | 





solved by the ordinary methods of research, but with new 
methogs; it was decided in the affirmative. For the 
demonstration of the presence of the specific bacillus— 
which Koch calls. the tubercle-bacillus—the following 
method proved successful: Tubercular deposit fresh, or 
after hardening with reagents, is stained for twenty to 
twenty-fourehours—at a temperature cf 40 Centigrades, 
only half to one-hour is required—-with a half per cent. 
solution of@mgthylene blue, to which a small quantity of 
a 10 per cent. solution of caustic potash is added. After 
this, the tubercular material is stained for a minute or 
two in a concentrated watery solution of vesuvin, and then 
washed in distilled water. When examined under the 
microscope, all elements of the tubercular deposit, such 
as cells, nuclei, fibres, and granules, appear of a brownish 
colour, while the tubercle-bacilH alone stand out very 
conspicuously ing beautiful blue tint. 

By this method Koch ascertained-the constant presence 
of the specific bacillus in the tubercular eruption in man 
and animals, including the Perlsucht of cattle; bothein 
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tuberculosis, as welba$ artificially prod 


spontaneous ce 
other 


ie. by inocelatio® These bacilli differ from all 
micro-organisms by characterigic® properties. ee 
The neXt step in the inquiry was one of essentialeim- | 
bagjllus as the 
materies morbi, viz. to isolfte by successive. cultivations 
outside the animal b@dy, the tubercle-bacilli, and having: 
thus completely freed them of all garts of tissue of 
tubercular Geposit to*introduce, them into the system of. 
suitable animals. If these animals became afflicttd 
with typical tuberculogjs, and if the same, timg : 
similar animals kept under precisely the same gondi- = 
tions, but not infeed with the bacilli, remained perfectly 
normal, it will be admitted that the exact proof has. been | 
given that the bacilli constitute the Cause of the tubercular. 
malady. ghee 
All these conditions Rave bgen fulfilled by Dr, Roch ig 
an eminent degree. $6 se ee 
The tubercle-bacilli were successfullyecultivated: out- 
sidtethe body of an animal. Pure serums of blood y 
sfecep or cattle is sterilised by keeping it exposed in teste. 
tubes plugged with cotton wool, for six days daily for one. 
hour, to a temperature of 58 centigrades. After this the 
serum is heated for several hours up to a temperature of 
65 centigrades; by this it is transformed into X solid 
perfectly transparent mass, well adapted: for. tivas 
tion of the tubercle-bacilli. Such serum inoculated on 
its surface under special precautions ‘wi ercular 
matter of any source—tuberc@losis of man ‘animal, 
spontaneous or artificially produced, ahd ke 
perature of 37 or 38 centigrades (z.2. about 
for over a week, becomes gradually covered with pecul 
dry scaly masses; these masses are the colonies of the 
specific tubercle-bacillus. ae one 
A minute particle of this crop is used for establishing a: 
secon similar cultivation, this again for a third, and SO a 
atter 





































on, Taubercle-bacilli obtained in this manner, * 
several successive generations, prove as effective focu- 
lating animals with typical tubercylosis af fresh tuber- 


cular matter. mi 
All animals susceptible to the malady that Koch ino@u- 9 
lated with these artificially cwltivated bacilli, became in- 
variably affected with the disease; not one: aped; 
while other similar animals kept under precisely the sathe 
conditions, except that they did not receive an 
bacilli, remained perfectly healthy. — aoe 
It is important to notice that the tuberc 
quire for their growth and multiplicatio 
of at least 30 centigrades, and, consequent 
limited to the animal body, unlike the basil 
duces splenic fever or anthrax, which is capal ji 
plication at ordinary temperatures, as low as zo centigrades,. ` 
and even less. hc ae JES 
The expecterated matter of tubercular. patients is gene- 
rally charged with tubercle-bacillj, and these often contain _ 
spores. And it is probably through the pr 
spores that that matter retaifis for a lon: 

















in the recognition of thesprefence of these bacilli in the ue 


sputa of tubercular patients, and in the tubercular deposits a 
of cattle afflicted wit eo 
supplied with the knowledge of the most common manner 


of how tuberculosis may and robably is spread, aš well 
. 
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& combating the most fertile sources 
In preverfting the distryjbution—either by 
proper disinfegtion, or py @estraction—of tl expectora- 
-tions of tubercular persone, and further, in supegintending 
~ and testricting the use gf tubercular animals of the bovipe. 
species, wewpossess the weas of preventing the'spread 
of this deadly and terrible plague, and hereby saving a 
rast amount of human life: Thesb discoveries of Dr. 

were made entir€ly through gxperimentg on living 

a aos E. KLEIN 
























of  DEEPSEAEXPLORATION. 
NATURE, vol. xviii. p. 348, Ye Tescribed N egretti 
nd’ Zambra’s Patent Deep-Sea Standard Thermo- 
n Some uncertginty as to the accuracy of its indica- 
| deep sea service led to agre-arrangement of the 
instrument, which now greatly increases its reliability. 
‘he improvement is chiefly due to suggestions furnished 
< Commander Magraghi (see NATURE, vol. xxiv. p. 595) 
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¿Royal Italian Navy) to Negretti and Zambra. 
evergl of {hese improved thermometers may now be 
stened on one ling, and serial temperatures at any 
red depth obtaingd with certainty. b 

è woodcuts *exhibit the apparatus, Fig. 1, as pre- 
ed‘for lowering down into the Sea, and Fig. 2 after the 
hauling up has commeenced—*the thermometer having 
reversed and” registered the temperature at the moment 
ofturning over. Fig. 3 shows the peculiar construction of 
epretti and Zambra’s inverteg thermometer used in 
‘their improved deep-sea apparatus. The apparatus will 
be understood by reference to figure8 (Nos. 1 and 2). A 
isa metal frame, in which B, the thermometer, is pivoted 


Fic. 1. Fic, 2. 
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? efan attachesl to a spindle, one end of which wogks ina co 








| the opinions of all philosophers on this subject aregbased: 
| on the action and reaction of the male and female, the 


| that cf running water. 


| tricts, indeed, water in the earth runs towards the north, 
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socket, D, and at the other‘en@‘s a screw, E, abou be = 
an inch long, and just above it is a small pin, Fe the e 
spindle G, is a sliding stop-piéce, against which the pin, 
F,impinges when the thernaorfleter gs adjusted ‘for use. 
The screw, E, works into the end of,the case, g, the 
length of play to which it is adjusted. The number of * 
turns of the screw entering the cfe is regulated*by means ” 

of the pin, F, and stop-piece, Ge The, therntometér and 
its case is held in position by @he screw, E, and descehds 
inte the sea in this position—a?g Fig. 1; the fan, ©, not 
acting during the descent, because it is checked by thee 
stop, F. When the ascent comménces, the fin. revolves, e 
raises the screw, E, and releaseg the Meryiometer, which. 
then turns over and registers the® temperature g® that 
spot. When the hauling-up has caused the thermometet 
to tugn over, a spring at K forces*the ping L, into a slot uv 
the case B, and clamps it (as seen in ig. 2) yntiligis — 
received on board, so that*no cRange of position can 
occur during the ascent from any cause. The case, Rẹ is 
cut open to expose the scale of the thermometer, and also 
perforated to allow free passage of¢he water. : 
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SOME PRIMITIVE IDEAS ON METEOROLOGY" 


I N an article published in NATURE (vol. xxv. p. 82) on 

the opinions of the Chinese Emperor Khang-hi on 
certain natural phenomena, it will be rememberedethat 
the yang and yin, or the male and female principles of 
Chinese philosophy, played a conspicuous part. Japan® 
it is well known, adopted at a very early period in its 
history the law, polity, science, philosophy, and writing 
of the Chinese, and with them the yazg and yin; and it 
may not be uninteresting to our readers. to see how: the. 
doctrine cf these dual forces, mutually repellent as wal 
as attractive, has been employed to explain the facts of 
meteorology. A recent issue of the Japan Gazette news- 
paper of Yokohama contains the translation of a work 
written in 1821 bya certain Arai ,Yoshinarg called the. 
“ Ten-chi-jit; or, Ideas about Heaven and Earth.” The 
heavens, the writer says, are very high, the eamh is very: 
thick; we cannot ascend to the one or go down into. the 
other ; consequently man was unable for many gefera~ 
tions to comprehend the phenomena of either; but now 





active and passive principles of nature upon each other. 
The rain is a changed form of the male, and the vapour: 
under the earth of the female principle. When the male 
principle sinks into the earth it pursues the female. è The 
earth is the mother of all things and the heaven is.ghe 
air or wind where the sun, the moon, and the stars. hang 
shining. There are two kinds of air--the heaven-air and 
the earth-air. The motion cf the heavens is contrary to 
The heavens move from. east to 
west, while water runs from west to east. In’ sore: dis- 





but meets the earth-air which obstructs its flow, causes 
much agitation, and finally its complete evaporation from 
the sarface of the earth. The vapour thus formed 
ascends and becomes clouds, which are again gurned into 
rain by the action of the wind. The water has periods of 
increase and decrease according to the maje and female 
seasons ; thus in summer, which is the male season, water 
increases, while in winter, or the female season, it dimin= =% 
ishes. Again, the earth-air is changed into rain when it- 
moves from east to west ; and therefore, previous to rai 
we see a white vapour in.tBe morning ascending in t 
east. ‘This is a clear proof of the earth’s growing hot. 
For the same reason mountains become somewhat dark 
just before rain. A Eor 
Thunder is produced by the mingling of the m 
female principles. Sounds are often heard e 
in the neighbourhood of volcanoes, . This is due t 
. ie et eee 
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Ed 
jpritation of the. earth-air, which sometimes 
abaa It is said that a kind of beast accompanies the 
thunder, fnd it moves aboyt in the air. This is nothing 
strange, because at’a certain island called Ampon, which 
is “about 3900 77 (1@7 = 23 file’) from Japan, there is’ a 
e bird ecalled the"Wasztaga, which is covered with fur 
- instead of feathers, and which eats fire. Other birds live 
on wind. Ag this world is unlimitedly great and extensive 
these may have lived strange beasts and birds, like the 
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of sound given out by thunger depends on the aumbe? of 
watér-cloudg in the air. .Wheh the latter 1s small, the sound 
® of tee thunder is ngt loud and appears far off. On the 
other hand wheh the cloufls are piled up in the heavens, 
e the sod is Sud apd is simultaneous with the lightning. 
The sound is caused bythe passage of fire through the 
water. The ancfents regarded thunder as the report of 
thé batte between firesand waterthe male and female 
elements. If this were the case there is no reason for the 
int€rval between the flash and the sound. Earthquakes 
` are subterranean thunder; the noise is caused by the 
e rush of water which h&s long been kept confined by the 
e. earth-air, Snow is the vapour which rises from the 
earth; when it ascends high enough it becomes frozen 
“and falls as snow., Fog is also this vapour. Haze 
is th®.vapour, mixed with smoke from some volcano.’ 
e The writer concludes by expressing his intention of 
makigig the actions of nature, such as rain, wind, &c.— 
difficult. as they are to explain—quite clear on a future 
- 8ccasion. ° 
These ideas may be taken as representing those of 
most educated Japanese of half a century ago, with the 
exception perhaps of a few who had been taught by the 
Dutch. What the Japanese peasant thought, and still 
tW@inks of thunder, earthquakes, storms, and other striking 
natural phenomena will be found in a deeply interesting 
chapter of Mr. Griffis’s “ Mikado’s Empire.” One of the 
samen Japanese ertises, Hokusai, some of whose works 
-e | havetrecently been giyen to the English public, did not 
think it beneath his genius to endeavour to picture the 
extraordinmry creatures that form the zoological mytho- 
logy of Japan. There the astonished student of Japanese 
pict@ial art can behold Futen, the wind demon, Raiden, 
the créatore of thunder, the fish whose movements cause 
earthquakes, the Aafpa, or demon of the deep, and 
dragons of sufficient variety of form to satisfy the 
weirdest imagination. 
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° NOTES 


BARELY has so distinguished and representative an assembly 
been'seen in Westminster Abbey as that which met to pay the 
last honours to Mr. Darwin, on Wednesday last week. The 
Abbey indeed was crowded. The character of the long line of 
distinguished men who followed the honoured remains to the 
grave, fhay be seen from the list of pall-bearers :—The Duke of 
Devonshire, the Duke of Argyll, the Earl of Derby, Mr. J. 
Russell Lowell, the American Minister, Dr. W. Spottiswoode, 
P.R.S., Sir Joseph Hooker, Mr. A. R. Wallace, Prof. Huxley, 
Sir John Lubbock, and the Rev. Canon Farrar. Mr. Darwin 
hhas’begn buried close beside the grave of Sir John Herschel, 
and within€twe paces of that of Sir Isaac Newton. At the 
w=» Royal Academy dinner on Saturday, Mr. Spottiswoode, in 
replying for “Science, could not but refer to the loss ‘fof our 
greatest philosopher and noblest spirit.” “I know not,” he 
said, ‘‘whether, in the presenee of statesmen and leaders of 
thought, of commanders both by sea and land, of artists, of 
preachers, of poets and men of letters of every kind, it is fitting 
that I should speak of greatness ; but if patience and persever- 
ance in good work, if a firm determination to turn neither to the 
right hand nor to the left, either for glory or for gain, if a con- 
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sends out% elements of greatness, then the mandf*whem I speak 


thunder bgas? which thee gpanese talk about. The volume | 


tinual overcoming of evil with good in any way constitute | 








Darwin—was¢ruly geat. He lived, indeed, to a good age; | 
— to complete the great work of pislife phe Wed to wite: ş a 
geyolution in public opinion on matter with which he was 
cerned such as few had seqn before-sa revolution fam opposition 
to concurrence, a iy uga fom antipathy to sympathy, or 
whatever else may betfer expiess a complete change of front: 
And so havigg at the beginning been Gomewhat rudely pushed 
aside as an intruder and disturber of*accepted opinions, he wasan 
the end not only borne on the shoulders of his comrades to his 
last resting-glace, butewas welcomed at the threshold dy the 
custodians of an ancien fabric and of an ancient faith as.afittiag 
companion of Newton and of Herschel, and of the other great - 
men who from time to time have been gathered there,” 0 


{ 







+ ° 
M. Jamin, president 8f the Academy *of Sciences, hating 
summoned M, Quatrefages to deQyer an doge on the late Mr, 
Charles Darwin on Monday last, the emingnt zaslogist read a long: 
ay? eloquent oration, which was receifediwith unarfmeus plauditg 
and will be printed in thenext Comptes Rendgs. : ` 








We take the following from the Zimes:—The Council, of 
the Royal Society have selected thee following fifteen from 
the fifty-two eandidates for the *Fellowship. who, hive pres 
sented themselves during the present session. The election, 
which rests with the Fellows of the Society, will take place ‘on 
Thursday, June 8, at 4 p.m. The names are-——Prof. V, Ball, 

Dr. G. S. Brady, Dr. G. Buchanan, C. Byron Clarke, Francis’ a 
Darwin, Prof. W. Dittmar, Dr. W. H, Gaskell, Mr, R Te? 
Glazebrook, Mr. F, Ducane Godman, Mr. J. Hutchinson, Prof, 00 
A. Liversidge, Prof. I. Malet, Mr. W. D. Niven, Mr. R. H. i 
Inglis Palgrave, and Mr. W. Weldon. oe 


Tuy fifty-second Annual Meeting of the British Assogiation’ 
for the Advancement of Science will commence in Southampton.” 
on Wednesday, Aug, 23. The President-Elect is C, W, Siemens, ` 
D.C.L., F.R.S.  Vice-Presidents-Elect : The Right Hon. the 
Lord Mount-Temple, Capt. Sir F. J. Evans, K.C. Si 
Hydrographer to the Admiralty, F. A. Abel, C.B., 
Prof, de Chaumont, M.D, F.R.S., Col. A.C. Cooke, 















Portal, Prof. Prestwich, M.A., F.R.S., Philip Lutley 1 
F.R.S. General Treasurer: Prof. A. W, Williamson, F.R.S., 
University College, London, W.C. General Secretaries : Capt. 
Douglas Galton, C. B., D.C.L., F.R.S., Francis Maitland Bal- 
four, F.R.S. Secretary, Prof. T. G. Bonney, F.R.S. 
Secretaries: C. W. A, Jellicoe, John E. Le Feuvre, Morris 
Miles. Local Treasurer, J. Blount Thomas. The Sec ons are 
the following : A—Mathematical and Physical Science—Presi- 
dent, Right Hon. Prof. Lord Rayleigh, F.R.S. Vice-Presi- 
dents: G. H. Darwi® F-R.S., Prof. G. C. Foster, ERS. 
Secretaries: W, M. Hicks, M.A., Puof. O. J. Lodge, D.Se.D. 
McAlister, M.A., B.Sc. (Reeogder), Rev. °G. Richardson, B— 
Chemical Science—President, Prof. G. D.* Liveing, F.R.S. 
Vice-Presidents: A. G, Vernon Harcourt, F.R.S., Prof. H.E 
Roscoe, @R.S. Secretaries: P. Phillips Bedson, D.Sc. Re 
corder) H. B. Dixon, F.C.S., J. L. Notter. C—Geology. 
President, R. Etheridge, F.R.S. Wice-Preajdents., Prof. 
T. Rupert Jones, F.R.S., Prof. J. Prgstwich, F.R.S. © Secre- : 
taries: T W. Shore, F.G-S., W. Topey, P,G.S: (Recordej) 
E. Westlake, F.G.S., W. Whitaker, F.G.S., D—Biology— 
President, Prof, A. Gamgeep M.D.,, F.R.S. Vice-Presidents :. 
Prof. W. Boyd Dawkins, F.R.S, G: E. Dobson, F.L-Suy 
Prof. M. A. Lawson, F.L.S., Prof. J. .D. Macdonald, F.RS, + 
Department of Anatomy and Physiology:—Prof..A.Gamgee, _ 
M.D, F.R.S. (Presiden, will preside. -Secretari o 

































logy and Botany :—Prof. M. A. Lawson, F.L.S.4 
sident), will preside, Secretarieg: W, A. Forbes, F 
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os Boyd Dawkins, | M.A., F.R.S, F.S.A., F.@S. (Vgce-President), 


4 earthquake shock at Osaka, accompanied by a high wave, in 
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-tOn Thursday evening, August 24, at 8 p.m., a soirée; on | 


*the following arrangement» have been made by the American 
` Association for the Advancement of Science for reduced fares | 3% 
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a grant of 400/, from the Royal Bounty Fund. ; 
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:—Prof. W. b teast ; give hig a specimen of the Mnd of literature-through which 
he will have t wade -in searcflinggfte facts of scientifié impase 
will preside. © Socretariet : G W. Bloxam, M.A., F.L.S.) | ance. - He adds that he is acquainted with sixty-fiye J#Panese 
{Redbrder), T. W. Shore, jun, B.Sc. E—Geography :—Pre- e works on the subject, and that in” Japan there is a literature on 
sident : Sirek. Temple, “Bett, G.C.§.1. Vice-Presidents ° H. | eafthquakes comparable weth that of aay othe? countey, and 
W. Bates, F.R.S., Lieut.-Col. $, H. Godwin-Austen, F.R.S. | althcugh much of it may be of interest taly to the general | 
Secretaries : E; G Ravenstein? F.R. A.S., E. C. Rye, F.Z.S. reader, much of it has a value scièngfically. = second mono-, 
(Recorder). B—Econowpic Science ang Statistics tq President : -| graph is interesting, on account of the many referepces it gontains 
Right Hon. G. Sclater-Booth, M.P., F.R.S. Vice-Presidents : | to popular beliefs respecting tke gonnectioif between earthquakes, : 
W. E. „Darwm, F.Ġ S., R. H. Tnglis Palgrave, F.S.S. Secre- ang other natural phenomena. Rhes, an unusual warmness in 
taries y G. S. Baden-Powell, F, S%.,- Prof. H. S. Foxwell, | the weathef, a chawge in the col@ur of the moon, miragé, falling 
F.S. S, “A. Milnes, M.A., F.S.S., @ongjantine Molloy (Re- | stars,, &c., are all referred to as'beifg connected with the ap-ẹ 
corder). G-—Mechanica] ee ieee —Přesiderit : John Fowler; proach of an earthquake, The third papar is g translation®of an 
C.E., F.G.S. Vice-Presidents: A. Giles, C.E, W. H. earthquake Calenddt, commencing at 295 B.C. end engħg with 
Preece® C.E. F.ReS. Secretaries; A. T. Atchison, M.A., | the widespread and destructive earthquakes of 1854. This wofk ° 
Y. Chuton, H. T. Wood, B.g (Recorder). The First General | shows that, notwithstanding the frequency ofthese phenomena wh 
Meeting will be held’ on Wednesday, August 23, at 8 p.m. Japan, the native chronicfers heye always carefully recoded tlem, 


recisely, whep Sir John qs Bart., M.P., F.R.S., will 
ae ‘the Chair, and C. W + Piemens, D. C.L., F.R S. Die- 
sident elect, will aume the Presidency, and deliver an address. 


gd), J.B. *Niasce Department of Anthiopology 












so long and complete a record of the recurrence of varous, 
natural phenomena—for eclipses, grgat waves, volcanic erup- 


- Friday evening, August 25, at 8.30 p.m., a Discourse on A SERIES of three excursions has been arranged. by the 

` Pelagic” Life, by Prof. H. N. Moseley, F.R.Q; on Tuesday | Geologists’ Association, to afford members an, opportunity of 
evening, August 29) at 8.p.m., a sorde; on Wednesday, August | becoming acquainted with the physiograpby and geologic#l cha- 

3 the concluding Géneral Meeting will be held at 2.30 p.m. racter of the Weald. The first excursion, on May 6, will be toe 
Redhill ard Crawley ; the second, May 30, to Tilgate Forest, 

Cuckfield, and Hayward’s Heath ; and the third, May 29 agd 

to the Isle of Purbeck. 


” Iv may be useful for some®f our readers to be informed that 


from Europe to Montreal, for those attending the meeting on 


THE annual general meeting of the Iron and Steel Institute 
August 23 next :—The Allan Line will grant ten tickets at $100 


will take place on May Io, 11, and 12, The papers to be read 
each from Liverpool to Quebec and return ; the Dominion Line } aye :—On certain physical properties of iron and steel, by: pir. 
will grant twenty-five tickets at $80 each from Liverpool to | Edward Richards, Hematite Steel Works, Barrow-in-Furness ; 
Quebec and return; the Beaver Line will grant tickets from | On the use of brown coal in the blast furnace, by Prof. Ritter 
‘Liv&pool to Quebec and return at $80 each. 5 Peter von Tunner, Leoben, Austrie ; Qn the Bilbao iron Gre 


e 
THE, eleventh meetiðg of the French Association for the 
Aslvancement of Science will take place at Rochelle, commencing Spain ; On a new method of getting coal, by Mr. Paget Mosley, 


August 24. The General Sgcretary is Prof. Gariel, 4, rue: London ; On the compression of fluid steel, by @{r. Wiliam 
i Annable, Govan, Glasgow ; On the chemical composition and 
Antoine Dubois, Paris. 


| testing of Steel rails, by Mr. G. J. 6nelus, F.C. S., A. Rs.M., 
THE honorary degree of LL.D. has been conferred on; Mr. J. Workington ; On thé consumption and®economy & fuel in iron 
R. Hind, F.R.S., by the University of Glasgow. and steel manufacture, by Mr. J. S. Jeans, London; Gn the tin 
j plate manufacture, by Mr. Ernest Trubshaw and Mr, E. S. 
Morris; On the relations of carbon and iron, by Mr. 62o. E : 
| Woodcock, Atlas Works, Sheffield ; On a new centre crane for 
Bessemer plant, by Mr. Thomas Wrightson, Mal.C, È. 
Stocxton-on-Tees. ` 


THE death is announced, at the age of forty-eight, of the 
well-known physicist Prof, Zollner, of Leipsic. 


e P : : $ A 
LADY THOMSON, widow of Sir Wyville Thomson, is to receive 


On April 30 M. Carlier, one of the most active members of 
| the Académie d’Aerostation Métdorologique, made an ascent at. 
the La Villette gasworks, Paris, in order to try if it is possible 
to steer a balloon by using in-the car a'large oar composed of a 
plane fixed perpendicularly to a solid handle worked with wo 
hands. The dimensions of the plane are one metre by two, and 
the handle is about three metres long. The weight of the sails 


THE French Eclipse Expedition has arrived at Alexandria. 


ON April 27 the French Academy received M. Pasteur, who 
has been nominated to filf the chair vacated by the recent death 
of M. Littré. Bhe ceremony fttracted an immense concourse 
of people, ‘including the ire among French savans and politi- 
ciaus.- M. Pasteur delivered an eloquent address gagainst the: 
opinions of his predecessor, who was partly defended by M. 
- Renan. The two speeches are among the. mosteinteresting and 
"elabdtate thêt have been delivered poder such circumstances, 

= ° 0 
e WE have received, & specimens of the seismological literature 
of Japan, reprints of certain translations which have appeared in 
-the Japan Gazettenewsppper. ‘Fhe first is the narrative of an 


system is about 10 kilograms.’ It is the secon time that M. 
Carleer has ascended with this apparatus, Although thè air was 
ina state of great agitation the motions of fhe balloon were 
easily seen from the ground. M. Carlier integds to make a ~” 
series of ascents in order to learn how to make the best of this 
system, which is to be used only for partial direction, as in the 
case of Thames barges, whit, although they must follow the 
run of the tides, c can be directed to some extent by means of 


` 


1707 ; the second, a similar narrative, of a great earthquake in 

the province of Echigo in 1829; è and the third an earthquake | the aars 

chronology. The editor, Prof. Milne, speaks of the first as little . ° 

more than a series of anecdotes of various events which took THE May number of the Posin ofthe Royal Geographical 

‘place at the time of the disaster; and although the seismologist Society contains a paper of much interest by Mr. L. K. Rankin, 

' may not be able to glean mamy facts of value, the paper will ‘at ' B.A., on “ The Elephant Experiment in Africa.” Mr. Rankin 
. 


Probably nowhere else in the literature of the world can we find e 


tions, &c., are‘also noted—than in this work. i - 
e 


~~ 
` 


district, by Mr. William Gil, M.I aC Es Lughana, Bilbao, » 


- 


is counterpoised when worked, and the weight of the whole * 





5 sepa in 1879, pasii the use of one of the Belgian 
e  expeiiong “In his paper Mr. Rankin gives full details of the 
te +- conduct of the elephants up tb Mpwapwa, where their troubles 
s begame ‘Although they were®sewerely attacked by the Tsetse, sno 
7 permanent evil effct seems to have followed. At Mpwapwa, 
A «indeed, a report was sent togthe King of the Belgians, in which 
-it was, stafed that the elephant experiment was a complete 
. success, on account of their immunity against_Tsetse, their ability 
to live on the tncultivatedefgod of the country, and to march 
ever alltkinds of ground, A fẹ days after she report, however, 
the largest elephant suddenly died. Mr, Rankin attributed its 
7 deat® to insufficiept fd and pver-work, „In India it had been 
stall-falL; in Africa itenever seems to kave had enough to 
@ At—the back-bones ôf all these stood six or seven inches from 
their flanks at Mpwapu. Tis clear also that their loadsewere 
far beyond what they had been gccust®med to. As is known, 
e thé other elephants subsequently died. This experiment 
e ` canfot be considered a fair one, though the lessons it taught will 
be of service in any future attempt to utilise the animal as a beast 

e : pers Ld 

‘e of burden in Africa.” 


a 
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a A HYDROMOTOR recently invented by Herr Fleischer of Kiel, 


for propulsion and steering of vessels, acts (we learn from Wiede-_ 


mann’? Beiblatter, 3) by pressure of steam on water, ina cylinder, 

. “forcing out the water as a jet below. A float on the water in the 
cylind@r works, in a simple way, the opening and closure of the 

. valves for admissign and escape of the steam, and the vacuum 
produced by condensation of steam in a condenser opens valves 

for readmission of water. The hot water layer, which forms on 

the liquid surface, and the wooden lining of the cylinder, reduce 

`e the condensation during expulsion of the water to a minimum. 
eae A Comparison of the working of the author’s vessel with that of 
the Water-witch and Rival (also propelled by hydraulic reaction) 

showed that while the kinetic energy of the expelled water was 

in the Water-witch 315 per cent. of the indicated quantity of 

steam, and inthe Rival 26-3 per cent. in the (so-called) “ hydro- 

motor” it wgs 89 per.cent. Herr Flischer, in a recent drochure, 

e + investigates the physics of his motor: i 


° 5 
IF those members of, the Quekett Microscopical Club who 
“intend tg be present on the occasion of the opening of Epping 
Forest by Her Majesty on- Saturday next, the 6th inst., will 
communicate with the Hon. Sec. of the Quekett Microscopical 
Club, 7, The Hill, Putney, S.W., he will do his best to find 
places 5a: their accommodation, : 


_ 


Verru reference to our notice of “Through Siberia” (vol. 

xxv. p. 582), the Rev. H, Lansdell writes that in the List of 

l Illustrations at the commencement of vol. i. he acknowledges 

the sources whence they are taken; and with reference to the 

photograph of a “ Buriat girl” he states that he bought the 

phgtograph, in the Buriat country, of the man who took it, that 

the girl was known even by name to his local friends, and that 

e he has every reason to believe she was a pure Buriat and not a 
e metis. 


. THE additions to the Zoolog’cal Society’s Gardens during the 

past’ week igclyde a Rhesus Monkey (AZacacus erythreus &) 

$ from India, presented by Mrs. Lamprey ; a Chinese Tiger (Felis 

-tigris & ) fron? China, -presented by Mr. G. Brown ; two Bauer’s 

- ` Parrakeets (Platycercus zonarius) from Australia, presented re- 

_ spectively by Mr. J. Charlton gParr, F.Z.S., and Miss Eva 

1 ` Maitland ; a Mississippi Alligator (4/igator mississippiensis) from 

> Florida, U.S.A., presented by Master Bennett; a Slow-worm 
(Anguis fragilis), British, presented by Mr. Poyer Poyer; two 

“Axolotls (Stvedon Yxexicanus) from Mexico, three European 

Pond Tortoises (Emys europea), five Carpathian Scorpions 

a (Scorpio carpathicus) from Italy, presented by Mr, T. D- G. 
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accompanied Capt., Carter or® his journey with theghree Indian) Carmichael; a fhack-backed Piping-Cs@w (Gymmerhina tibicen). 


from Australia, deposited; two Gommofl Squirrels (Sccvemus 
vulgaris), Br&ish, two Green-hérned Parrakegis (Nymphicus® 
uveensis) fyom the Island of Uve, Loyalty group, purchased’; 
sa Black-backed Kaleege (Zuplocamus melanotis) from Sikkim; 
received in exchange; a® Hybrid Paradoxure (between Pari- 
doxurus larvatus and Lpradoxyrus leucomystax), two Variegated 
Sheldrakes {Tadorna variegata), breg in the Gardens. The. 
following infects have been exhibited iw the Insect House during 
the past month :—Butterflies: Papilio’ podalirius, Anthochdvis , 
cardamines, Araschnia levaga, Thats polygena. Moths, Deilag 


phila euphombia, Cher nee elpertor, Sphinx pinastri, Safurnia 
pyri, S. carpini. @keMoths: gtacus roylei, Achias selene, A. 


luna, Telea polyphemus, The insects have, with few exceptions, 
been very good specimens. - ° a 
- e 
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OUR ASTRONOMCAL COLUMN 
- Juz PRESENT COMET.—The followifig ofbit of the comet 
discdvered by Mr. Wells on March'17 has been cMlculated b 
Mr. Hind from the Harvard °College and Albany observa- 
tions on March 17, and observations by Prof. Tacchini at the, 
Collegio Romano in Rome on April 6 and 21 ; the small correc- 
tions were taken into account :— e 


e 4 . a 
Perihelion þassage, June 10°69852 M.T, at Greenwich. 
Longitude of perihelion ... 53 47 46°3 From mean ~. 








s ascending node... 205 8 26 equinox 
“Inclination... ... oee ce! ® 73 57 47'2) 18820.. 
- Logarithm of perihelion distance — -8 "79% 420 . 
' Motion—direct. a 


Hence the positions for Greenwich midnight will be— 


. RA Decl. Log. distance from 
hom s So Earth. Sun 
May 4... 2119 If... +70 313... 9'9870 ... 0°0670 
5. 21 3612... 72 19°0 p 
j 6 .. 21 54 57 73 1'5 +. 9°9793 #640:0502 
7... 22 15 27 73 377 ° 
8... 22 37 35 74 6'4 a 9°9728 ...90'0324 
9. 23 1 9 74 26°4 . 
IO ... 23 25 49. 74 36°9 ... 9'9664 .., O'OI34 @ 
Il. 23 51 6... 74371 $ 
12... O I6 22 ... +74 264 ... 9°9612 ... 9°9932 


If the intensity of light on March 19 be taken as unity, the 
intensity on May 12 is-15°6. - 


The perihelion distance is given by different computers as. 
follows :-~ A a GAR 
`. Kreutz—observations to April 7 ... 006343: 
Lamp ” n 9 0'06123 
Oppenheim ,,; s TE ae ee ge 0706459 | 
Hind ” 3) 2I 006258 


From the above elements it will be found that at the ascending 
node the comet makes’ a close approach to the earth’s orbit, the 
distance being only o*ap48, or, assuming 8848 for the solar 
parallax, 443,500 miles, roughly twice the distance of the mogi, 
The ascending node is passed on July*11, but the earth will be 
far from that point of her orbit è 


THE SO-CALLED Nova of 1848.—There does not appear to be 
any recent gotice of the magnitude of this object, though the last 
published observations by Dr. Julius Schmidt in_1868 showed 
that it had not sensibly changed for some years. It was slightly 
over 13m. It$ position for 1880°0 is in ReA. 16h. 52m, 46°5S.5, 
N.P.D, 102° 42’ 26". Webb in the last edition of Ris “ Célestial 
Objects fo Common Telescop&,” p. $6, says: “colour very ` 
fine, 1875,” but this note must surely refer to.some other object, 
the Mova Ophiuchi of 1848, having been too faint for years past 
to show striking colour. Perkaps some reader of NATURE may 


be able to state what is its present degree of brightness. - There L 


are two stars having the following positions with reference to 
Nova which may assist its identification. s 


1mm. Angle 299°°4 Distance 7 5 5” A 
10°lIm. „e J45 wan as » = 8g- 
It follows a gm. Lalande-star 14°7s., and is 18" 22” north of it, 


hd 


In 1874 it was below the twelfth magnitude, 


~ e 
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` è Lieut. DANENHAUER andetwo of the @ew of the ill-fated 


“+ -withea hearty reception. 
. Capt. De Long and thos% with him can have survived, thoughe 
. Engineer Méfville is searchifig foe theth. He speaks of the un- 


` 


1 
. 


~ apparently that the time of 


* this period. The 


| the constructionof good maps. 


Feannette have®arrived at? %- Petersburg, where they were met 
Liéut? Danenhauer has little hope that 


satisfactory nature of the charts of the Lena mouths and that 
"part of the Siberian coast, and states that Baron Nordenskjold 
thas added little to our laf>wledge in thigrespect.. Rut the Baron 
did not profess to do so, and indeed could not, seeing that his 
aim was to get over the ground as quickly as ‘possible. The 
Lieutenant also is nd&=sanguine as w the possibility of opening 
up trade by the mouth of the Siberian rivere, forgetting 
is arri t@the Lena mouth was 
past the time most favourable for navigation, and the conditions 
of his arrival were certainly unfortunate. 


“Wrfrine ‘on Chinese maps, the {orth China Herald says 
that the present dynasty has made greater efforts at map-making 


-~ than any fermer one, and appears to have been the first to intro- 


duce into them liges gf latitude and longitude. The old maps 


qf China are very vague amd inaccurate, and are not anciens in - 


any sense? Ssu-ma-Chien whgn compiling his history did mot 
judge it needful to"illustrate it with maps, but his commentators 


, have supplied this deficiency, and recent editions-of his work 


contdin maps poorly done of China at successive periods. The 
geographical works of theeHan dynasty do not contain maps. 
Tte first maps that have been retained in mofern editions of 
ancient books are those of the Sung dynasty, and they seem to 
be connected with the invention of printing, which dates from 
A.D. 932. It was the influence of foreign countries that caused 
* the Chinese to enter rigorousfy into the work of map-making at 
Biiddhists began to compile works with maps 
of India and the countries through which lay the routes to India, 
One of their larger works at this time contains a map of China, . 
of Persia and Rome, according to the geography of the Han 
dynasty, and a map of India as known to the Buddhists. The 
Mahommedans followed the latter in teaching their notions of 
map-making to the Chinese. But all through the Sung glynasty 
till the 13th century, when the Mongols established thei: Empire, 
Chimese scholars possessed, but imperfect views of geography, 
and failed to-ebtain clear ideas either of foreign countries or of 
` their own in regard to topography. During the Mongol domina- 
tion nfany Europeans visited China and brought with them a 
certain portion of geograpliical knowledge. No steps, hawever, 
were taken by the Government to improve maps and- common 
eographical books, which remained as bad as before. The 
hinese had junks in the Indian Ocean from the 5th century, 
yet in the 16th century we find in maps of that time that Cam- ` 
bodia and Siam are islands; that Java lies west of Siam, that 


~ the Greek empire (Fuln), Arabia, and Medina are three small 


islands a little to the west of Java, and that an immense southern 


. continent fringes the map from a little south of Ceylon to a point 


not far south of Java, and again farther east. Good maps have 

only existed since the Jesuit missionaries came to China, and 

they belong only to the present dynasty. The Emperors Khang- 

hi and Kien-lung encouraged the survey of their dominions and 

Danville’s Aas Chinois is the 
result in French of the surveys made®@under Khang-hi by Ger- 
Villon and his companions. All European maps of China rest 
mainly on those surveys. Among the atlases of the empire, that 
made by a former governor of “Honan province deserves special 
praise. It is on a large scale, Each square of 200 # represents 
a square degree, Two inches and a half represent 2007, This 
affords ample space for names, which are freely ins€rted on the 
most frequented roads. As a specimen of engraving it is rough, 
and of course beinggn wood and done by pro@incial workmen 
it cfnnot equal the copperplate maps which were issued last 
century from the Go@ernmene workshops in Peking. But it is 
ein comparison with p&st times a great advantage to the people 
to have a map on a large scale for four or five dollars, on which 
both degrees and miles are magked- by a system of chess-board 
squares with quite sufficfent accuracy for ordinary use. For this 
they are indebted to Khang-hi and the Jesuits. 


Mr. C, R. MARKBAM has presented to the Geographical 
Society a long and-careful report œn the instruction at present 
supplied to this cotintry in practica] astronomy, navigation, 
route-surveying, and mapping. 
has_taken place since nautical astronomy was placed in the 


South Kensington programme, stil Mr. Markham shows that | §. A. Abel, C.B., F R.S. 
k ; 3 É pi 


t 
pt . 
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. e 
. 


Akhowgh much improvement / particles and-air, the rapidity with whi 
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portant subjects is on the footing óg which it ought t® be in 4 
country, whose‘interests are so dependent on good seamaseitip: 
The Council, on the basis of Mr, Markham’s-report, Shave made 
a series of recommendations to the Board of Trade, and the 
Loré-President of the Courfil ;*the former ave retommerfded to _ 
raise their ‘standard, and the latter to place navigatiqn and 
nautical astronomy among the sYence subjects m the New °? 
Code. -The report and the recommendations des&ve serious 
consideration, *! ` `  e e e ©. 


THE last two parts of the Deutsche geographisthe Blatter kon- ` 


tains detailed accoynts, by the Brothers Krause, 8f tbeir re- 
searches in the Chukchi Pennftflla, accompanied by mape an? 
illustrations ; this forms a valuable aditign to te information e 
obtained ty the Vega Expedition.e Nos. $ and 3 of the Milthei- 
lungen of the Vienn& Geographical Sofiety consZins a g@per by 


Herr Ferd. Blumentrit, on the Ancestor-Worship and Religiogs © 


beliefs of the Malays of the Philippe Islands. _ eh: 


M. Mascart is delivefing daily as br të the nayal offers 
‘who are to leave on June 1, on the Antarctic Expedition now 


fitting out at the expense of the French Government. ‘“Mhese sue E 


lectures are delivered at the Parc St. Maur, where instruments 
have been established. The lectuge will be published by 
Gauthier Villars, after having been revised. 


In the April number of Petermann s Mittheilunge# M., Ernest ° 


Marno gives an interesting account of ‘the barriers of the Bahr-ele 
Gazal, and their removal from April to June, 4881. Dy. Fera 
Lool of Prag contributes a long paper of great interest; with 
numerous illustrations, on the formation of terraces in the Alpine 
valleys, Dr. Oscar Drude writes on the botanical expipration 
of North Africa from Morocco to Barca. 


° 

-sè A Visrr to Madeira in the Winter 1880 81 ” is the title of 

two lectures by Dr. Denis Embleton, of Newcastle-or-Tyne, 

published by Messrs, Churchill. Dr. Embleton, besides giving 

his own experience, has bronght together much information on 
the islands in all thei: aspects, Dae : 


Tue Dutch Polar Expedition, which participates in “the 
great International undertaking, will start for Port Dickson on 
july 1 next. Half the cost is borne by the Dutch Government, 
the other half having been raised. ty public subscription. The 
expedition will return in 1884 if all iẹwel. Atehe sanie time 
the: annual Dutch Polar Expedition to the Novaya Zemlya 
region—the fifth—will start early in May fromeAmsterdam, 
commanded by Lieut, Hoffmann,’ They hope to return in October. 

° 


o e b 
SOME OF THE DANGEROUS PROPERTIES OF 
ED g DUSTS! ` : * 
"THE lecturer'pointed out that the dangerous properties of dust 
with which he proposed to deal were altogether distinct 
from the subtle, invidious dangers of microscopic dfst-motes 
which pervade the air—dangers the existence and nature ef which 
had been fully revealed by the classical researches of Pasteur, 
Tyndall, &e. - © 

Compared to those, the dangers which he would discuss were 
as palpable as are the comparatively gross dust-particles which 
give rise to them, and yet, although their existence and, toa 
great extent at any rate, their causes have been known and 
demonstrated for many years, those who are mo% directly 
interested in them and should be-most keenly alive to them 
appear either to have ignored their serious impoit or to have 
undervalued the teachings of practical experience and scientific 
research regarding their causes and effects. 

Seven years ago Mr. Abel, in a lecture on Acgidental Explo- 
sions, delivered at the Royal Institution, directed attention to 
the fact that solid combustible and especially inflamnmble sub- 
stances, if sufficiently light and finely divided *to ‘allow of their 
remaining for a time thickly suspended in air, may on applicatione 
of sufficient flame to them while so suspended, produce explosive 
effects; behaving, in fact, similarly tu mixtures of mflammable 
gases òr vapours with air, with this difference, that the mobility 
of the molecules of these insures -the ready production of com- 
plete mixtures of them with the air, so that cou bustion, when 
once established, proceeds almost instantaneously throughout 
such mixtures, whereas, in the case of 2 eae of solid dust 

ch combustion spreads 


at the Royal Institution, April 28, 1882, by Prof 








* Abstract of Lecture 
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through it depends upon the @tate of division of 
the aburdance of its distriputiom through the air. Under the 
. , “SoskGgvourable circumstance, tht rapid combustion or explosion ` 
of sucha Mixture is.of a comparatively moderate kind, as it bas 
to spread from one Bolated particle to another. With highly 
| inflammable sélids, the rapidity*of cembustion under such contli- 
tions js greatest, because, as each particle burns it also, evolves 
* inflammable vapour, and is ettveloped in flame which produces cor- 
*respondingeeffects upon the*immediately adjacent particles. In 
order tð ensume rapidjand complete transmission of flame through 
a mixture of inflammable dust and air, it is essential that the 
former shoyld be present i$ great abundance, for the foregaing 
geasons,eand that it should thgrefore ba cowsiderably in excess 
ovet the supply of oxygensin the air. The facility with which, 
® undey these conditions? flame may be transmitted by a dust-and- 
pester Sai with & rfpigity Giiculated to pyoduce more or less 
violently destruttive ‘effects, according to the scale upon which 
tfe combustion occurs’ and the degree of éonfinement of the 
burning mixture, has been abindantly demonstrated by accidents, 
mary of them very disastrous, which have occurred in works 
where large quantities of inflamniable dust are unavoidably pro- 
s, ducyl. Thus, in the grinding of sulphur, the inflammation of 
\@*" dust of that substance, consequent upon the over-heating of a 
shaft-bearing, has producgd an explosion sufficiently violent to 
%. destroy the chambers within which the operation was conducted. 
e In cotton mills, the accidental igmtion of finely divided cotton 
fibre floating in the air has led to the very rapid spread of con- 
agrations throughout extensive buildings. Even in a factory 
whereethe spent madder, or guaracin®, is ground, whereby a 
much less inflammable dust than that of cotton is produced,'an 
important explosion occurred a few years ago. But the most 
numerous and extensive calamities of this kind have taken place, 
apd are still of. frequent occurrence, in flour and rice mills, 
Many such explosions, or very rapidly spreading conflagrations, 
occurring in different parts of the continent and here, prior 
to 1872, appeared enveloped in mystery, until their pro- 
bable cause was indicated by an Austrian observer, and soon 
e afterwards made clear by Dr. Watson Smith, and espé- 
ciafly by the careful inquiry which Me-srs. Rankin and Mac- 
adam instituted into the very serious and fatal explosion which 
occurred at the Tradeston Flour Mills, in Glasgow, in 1872. 
The origin of this explasionevas conclusively traced to the striking 
e Of fire by a pajr of millstones, through a stoppage in the feed of 
grain, the results being th€ ignition of the mixture of flour-dust 
and air by which the mills, mclosed in a chamber, were sur- 
rounded, and the rapid spread of flame to the mixture of dust 
and aig which filled the conduits leading to the exhaust box, 
which cammunicated with @he several other mills and with the- 
stive-room, IË this way @ame was so quickly transmitted through 
and to various channels and confined spaces in different parts of 
the building as to produce violently explosive effects almost: 
. simultaneously in different parts of the buildings, Messrs. 
Rankin and Macadam ascertained that accidents of this nature 
had increased in frequency since exhaust arrangements (for col- 
lection gf the fine flour) had been adopted in the more extensive 
mills, The precautionary measures suggested by -them were, 
the afloption of efficient precautions for preventing the stoppage 
of the feed to the millstones, the exclusion of naked flames from 
the vicinity. of these and the dust passages, and the construction 
of the exhaust boxes and stive-rooms as lightly as possible, and 
their location outside the main buildings. ` 
The lebility to the development of fire or of heat snffcient 
to char or inflame portions, of flour by the stoppage of -the feed 
of grain, appears from all accounts to be extremely difficult™to 
guard against, and to have been the cause of many serious 
e calamities even since the Tradeston explosion, examples of 
~ which are the great explosion of six mills at Minnesota m 1878, 
when eighteen lives were lost and much property was destroyed ; 
and the fatel and destructive explosion of a flour mill at Maccles- 
. ‘field in Septembér last, which has been -made the subject of a 
Report to the Home Office by Mr. Richards, of the Board of 
. Trade. It appears to be the opinion of experienced men in the 
trade that, although special attention to the feed arrangements 
may‘reduce the number of explosions, this cause ‘of accident is 
_almost impossible to guard against; while on the other hand, 
many fires or ‘explosions, ascribed to it, have been due to the 
employment of naked lights in mills near localities where the air 
is laden with flour-dgst. Considering that flour- and’ rice-mill- 
owners have to, bear the the burden of very heavy rates of insur- 
ance, it is to their interest, independently of their :esponsibilities 
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as the guardians of the lives of their #brkmen, ® adopt most > 
stringent regulations and efficient @r&caudonaty measures for 
abolishing thie source of danger, and‘to devote their energies to © 
the application of improved arrangtments fof reducing the 
quantity ofduét which passes away trom the millstones andérom: 
«ther parts of a flour mill, ? ° i 

The important part play€d bycoaldust, which exists in greater 
or less abundance in cqal-mines, in aggravating and -extending - 
fhe injuriuus effects of fire-damp explosions, was originally 
pointed outacariy in 145 by Faraday and Lyell, when they 
reported to the Home Secretary theerestilts of their inquiry info 
an explosion which occurred at Haswell Collieries in September, 
1844. That Report, whichewas publishetgin the Philosgphicab 
Magazine fos January, ‘1845, dealt *exhaustively with the cause: 
of the explosion, andi means by which a recurrence of such 
a calamity might be guarded against, and the latter subject was 
again discussed by Faraday in a lecture delivered at the Royal 
Institution in February, 1845, and in a I&tter published diregtly 
afterwards in the PhilosopMucal Magazine, It is pointed ott i 
Faraday and Lyell’s Report, tha®én considering the, extent o 
the fire from the moment of the @&plosion, fixe-damp must not ~ 
bé.gupposed to be the only fuel, for that fhe coal. ust swept up 
bi, tht rush of wind and flame from the floor, roof, dnd walls o 
the working would instantly tale fire, and, án support of this 
statement, they refer to considerable deposits of dust in a par- 
tially coked condition which they found adhering to the faces, of 
pillars, props, and walls where the expl@&ion had occurred and 
the fire had extended. An examinatfon of these deposits Showed 
that the coal was deprived- more or less completely of its bitu- 
minous constituents, and they concluded from this that the ex- 
posure of the dust to the flame of the exploling gas-mixture 
gave rise to the generation of muchecoal-gas from it, the carbon, 
or coke, remaining unburnt only for want of air. . 

Ten years after the publication of Faraday and Lyell’s Report, 
M. de Souich, an eminent French mining engineer, published, 
as original, some very similar observations made by him on . 
examining the effects of a coal-mine explosion at Firminy ; he 
noticed, moreover, that men near the pit’s mouth had received’ 
burns, while others who were in the workings near the seat of the 
explosidn, but out of the maia air current, escaped unhurt, and he 
ascribed this to the action of coal-dust in carrying flame along the 
principal air-way. Later on, De Souich extended his inquiries _ 
into the part played by coal-dust in explgsions, ard tite subject 
was afterwards pursued from time to time in France by Verpilleux 
and other authorities in mining engineering, and especially by 
M. Vital in-1875, when an explogion occurred at Campagnac, 
the destructive effects of which appeared to him in a great mea- 
sure ascribable to coal-dust. Vital made experiments upon a 


- yery small scale for the purpose of ascertaining whether flame, 


such as that projected into the air of a mine by the firing of a 
charge of powder, in a very strong blast-hole, was increased in ` 
size by the presence of suspended coal-dust ; and soon -after- 
wards Mr. W. Galloway commenced a series of experiments 
of a similar nature, but upon a larger scale, which he has con- 
tinued from time to time up to the present date Swhile Messrs. 
Marreco and Morison, m connection with the North of England 
Institute of Mining Engineers, and a committee of the Chester- 
field and Derby Institute of Engineers, have also contributed 
valuable experimental daja bearmg upon the influence exerted 
by coal-dust, not merely in mereasing the magnitude of exple 
sions resulting from the ignition’ of mfxtures of fire damp and 
air, but also in propagating or even actually developing explo- 
sions, when only small quantities of fire-damp are present in the 
air of a mine, or where fire-damp 1s believed to be entirely 
absent. The conclusion to which Mr. Galloway was led by his _ 
earlier experiments was to the effect that coal-dust, when-thickly 
stispended in aig, had not the power to originate an explosion, 
or to carry on to any distance the flame frdim a-blown-out shot, 
“but that the presence in the air ofẹsuch small quantities of fire- 
damp (2 p& cent. and under) as an experienéed miner would | 
fail to detect by means of his Davy lamp, witlr which the gas is 
generally searched for, would impart to a mixture of coal-dust 
and air the property of burnifg and @rrying flame. But he 
held the view at the same time, that a fire-damp explosion in 
one pait of a mine might be propagated to some extent by. coal- 
dust raised by the effects of the explosion in parts of the mine 
where no fire-damp existed. Marreco, on the other hand, con- 
sidered that the results o@ certain experiments made in the entire 
absence of coal-dust, by firiog shots in air travelling at some 
considerable velocity, and containing coal-dust thickly suspended’ 
j -e 
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ingt, warranted thegconelugion that coal-dust also might, under |*and that eve certain perfectly,non-combustible dusts possessed 


ecertain conditions, originate an explosion ay well gs carry it on 

‘to some considwable extent. he results obtained by the corre- 
sponging experiments of the®Chesterfield Committee. appear to 
suppoit this yiew, and Mr. Galloway ha» also, by his latgr, 

` experimentabresults, been Jed to fhe same conclusion, ¢nd con- 
siders that the results of his examination into the effects pro- 
duced by some of the most seriows of recent coal-mine explosions 
(at Penygraig, Risca, end Seaham) demonstrate that those 
explosions were chiefly, ¥ not entirely Attributable %o coal-dust. 

Notwithstanding the considerable light that was thrown on 
this subject so faryhack as 1845 þy Faraday and Lyell, and 
the acĉumulation of experimental and other observations re- 
lating "to the action and effect of coz t in nes explo- 
sions, these have not until q@te recentl? received the attention 
which they merit at the hands of -mine owners, and many of 
thgse m authority connected with coal-mines. Evidence collected 
by the Royal Commission on Accidgnts in Mmes, from mine 
Mspectors and leading mining,engineers (and published with the 
preliminary’ Report of the Commission), show the preponderance 
of opinion to be @gainet the view that explosions could originate, 
& be to amy ®great exten? propagated, by coal-dust, 1m “the 
absence of fire-damp, though tee behef is entertamed by maky 

_ that the coal-dust may be credited with an extension or aggrava- 
tion of explosions caused by fire-damp. On the other hand, 
there is a great tendency exhibited always to ascribe explosions 
which do not admit of satisfactory explanation, py an accidental 
failure of ventilation or- other evident causes, to a sudden disen- 
gagement, or outburst, of fire-damp, such as is of no uncommon 
occurence in fiegy mines, and is sometimes very serious in its 
magnitude and duration. That such- outbursts, following upon 
falls of roof and the firing of blast holes, have been the cause of 

* many disastrous explosions, there can be no doubt, but, in some 
instances, the conclusion that anexplosion had been due to this 
cause, is based npon assumptions and upon very doubtful 
evidence. Under any circumstances, 1t 1s extremely difficult to 
realise how sufficient gas to produce an explosive atmosphere, 
can be conveyed, even by the most poweiful currents, from the 
seat of such a sudden outburst to far distant portions *of the 
mine, to which the buining effects of an explosion have been 
fowfil to extend, within the period believed to have elapsed 
between the first outburst of gas and the ignition of an explosive 
atmosphere formed m “its vicimty. On the other hand, the 
ewdence of severe burning, after an explosion, such as could not 
be produced by the rapid explosion -of a gas-mixture alone, and 
the deposition of partially burned coal-dust in distinct parts of a 
nyne, distant from each other and from the point to which the 

' + origin of the explosion has been traced, seem to leave no doubt 
that coal-dust has played an important part in many of the 
explosions which have of late been subjected to rigorous 
mvestigation: R z 

The strong impression entertained by many, during the inquiry 
into the great explosion at Seaham Collieries, in September, 
1880, that coaledust might have had much to do with the acci- 

~ dent, and that the explosion was possibly even entirely due to 

_ the ignition of coal-dust by a blown-out shot, in the absence of 
any fire-damp, led to Mr. Abel’s being requested by the Home 

` Secretary to make experiments with samples of dust collected in 
the mine, and to an extension of these experiments to dust col- 
lected from collieries in different parts of the kingdom where 
explosions had occurred. $ j 

The results of®experiments conducted with great care and on 
an extensive scale at a colliery in Lancashire, where a constant 
supply of fire-damp was brought to the pit’s mouthgfrom a so- 
called blower, confirmed the fact demonstrated by M. Vital and 
Mr. Galloway, that the propagation of fire by coal-dust, when 
thick]y suspended ineair, is established or greatfy promoted by 
the existence, in the air, of a proportion of fire-damp, which 
may be so small as to scape detection by the mean® ordinarily 
employed (such fer example as exists in the return-air of a well 
ventilated mine). 

It was also established that .aemixture of fire-damp and air 
approaching in proportion those required to be explosive, would 
be ignited by a flame if only a small proportion of dust were 

_ floating’ in it, 
those dusts which were richest®in imflammable matter, and most 
finely divided, were the most prone to jnflame and to carry on 
flame, in the presence of small quantitaes of fire-damp, some 
dusts which contain coal only in comparatively small proportions 
were’as sensitive as others guch richer in inflammable matter, 
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-Further, it was demonstrated that, although | 


the property of establishing the ign#i®n of air- and gas-migigres® 
which, in the absence of dust, were not ignited by a, naked 
flame, This action of non-combu8tible dusts appeared to be due, 
to physical peculiarities of the fynefy-divided mater, añdeto ee 
perhaps analogous to the contact-action well known to be pos- 


sessed by platnum and some other bodies, whereby these “bring e 


about the rapid oxidation of gases which, in their alsence, may e 
exist intact in admixture with oxygeg or air, ` e . 

Many experiments were tried gwith senfitive coal-dust fyom 
Seaham and other collieries, for te purpose 8f ascertaining 
whether results could be obtained Supporting the viety that coal- 
dust, in the complete Absence "Or fye-damp, 1s susceptible: of 
originating explosions and of ca 
suggested by some observers, bu altho@gh decided evidence 
‘was obtained that cofl-dust, when thick suspended in gr, will 
be inflamed in the immediate vicinity of a large body of flamt 
projegted into it, and will sometime#carry os the flame to some 
small extent, no experimental results furnish@i by these experi- 
ments warranted the conclusion ‘that a @oal-mine explosion could 
be orginared and carned on to any considerable distance ingthe 
complete absence of fire-damp, Some experments made in a large 
military gallery at Chatham showed that the flame of a blown-out 
shot of 14 lb. or 2 Ib. of powder might extend to a maximum 
distance of 20 feet, while in a very narrow gallery, similar to a 
drift-way in a mine, the flame from corresponding charges 
extended to a maximum distance of 35 feet. These distances* 
“are considerably inferior to those which flame from blown-out 
shots has been known to extend, with destructive results, in coal- 


mines, and there appears no doubt that, in the latter cases, of ° 


which the lecturer gave examples, the flame.was enlarg& and 
prolonged by the dust raised by the concussion of the explosion, 
But, in these examples (with charges of I iB. of powder), the 
flame did not extend much beyond a distance of 100 feet, and 
therefore the power of the dust to carry an explosion or flame in 
these cases was limited. It was found, in experiments with the 
large Chatham gallery, in which the flame from a blown-out shot 
reached, 1n the absence of dust, to ‘a maximum distance of @o 
feet, that, when the atmosphere was thickly laden with a highly 
inflammable coal-dust, from Seaham Collieries, the flame was 
carried on to nearly double, and in qpe- case a little more than 
double, the distance, . 
Although it may be very ‘douktful @hether cofl-dust, in the 
complete absence of fire-damp, can be credited with thg production 
of extensive explosions, as has been recently maintained by some, 
theie.can be no question that, in the presence of only very, small 
quantities of fire-damp, it may ‘establish and propagate violent . 


rrying them on indefinitely, as © 


explosions; and that, in the case of a@re-damp @plosion, the . 


dust not only, in most instances, greatly aggravates thegburning 
action and increases the amount af after-damp, but thatit may 
also, by being raised and swept along by the blast of an explo- 
sion, carry the fire into workings where no fire-damp exists, and 
thus add considerably to the magnitude of the disastef. The 
supposition that extensive coal-mine explosions may be pypduced 
by coal-dust alone, in the complete absence of gas, necessitates 
the fulfilment of conditions which cannot but be at any rate“very 
exceptional, but its acceptance is unnecessary to add to the for- 
midable character of coal-dust as a source of danger and an 
agent of destruction in mines, The possibility of dealing with 
the dangerous dust in mmes should therefore be as much an 
object of earnest work as has been the improvement of venti- 
lating arrangements in mines. ° 

The actual removal of dust-accumulations being in most 
instances impracticable, the laying of the dust by an efficient 
system of watering the mine ways, is a matter deserving serious 
attention. Although in some instances such a pneasure is not 
readily applicable, without injury to the workings, it has been 
already proved in some districts to be unobjectionable &nd sus- 
ceptible of very beneficial application. The *ewfployment of 
deliquescent substances (calcium chloride, sea-salf, &c.), in con- 
junction with watering, has also been advocated and tried to 
some extent with success. $ 

The elaboration of really safg and sufficient methods of getting 
coal where blasting by powder is now resorted to, and of re- 
moving the harder rock in the working of drifts, &c., where 
fire-damp may exist, must most importantly contribute towards 
the diminution of danger arising from the agcumulation of dust 
in mines, both by avoiding the projection -of flame into the air, 
and by avoiding powerful concussions, whereby dust is raised ; 
apd the lecturer referred in conclusion to the various plans, in 
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addition jo coal-cutting machines, which_had beee devised to 
@lispense with powder, or renger Es employment safe. The use 
> of coMpreged air had been attended by some measure of suc- 
* cess, and the dispersion of ‘water, used as tamping, by the 
explosipr of a,powder charg@in, the form of a spray, had begn 
shown to have frequ@ntly, thongh*not reliably, the effect of 
e drowifing the flamé developed by the explosion. The employ- 
ement of wgter-columns, byewhich the force developed by the 
detonation of dynamite was uniformly transmitted throughout 
the gntire length of the hole had been proved, by experiments 
in coal-mines în Lancashige, “and special test-experiments at 
Cardiff,.to tender that matefial very suitable for coal-getting, 
‘Sind at the same time to render®dasting posstble without libera- 
e tion of flame. * Lastly, the tmployment of cylinders or cartridges 
of compressed qujckliane, according to a,simple system elabo- 
rated b%Professors Smith and Moore, was referred to asranking 
. before all other methods of getting coal, yet proposed, in point 
of simplicity, cost,,and abeve all, safety, and the lecturer de- 
.° scribed operations, witnessed by himsglf with this systeX& of 
coaf-gettitg “at Shipley @ollieries. In concluding, Mr. Abel 
è exhorted those interested in, or entrusted with the working of 
coal-mines, to spare no pains to test rigorously and fairly the 
merits of any processes or methods of affording piomuse of 
¢ dispensing with the empl@yment of powde in the ordinary way, 
« and thus of Securing protection to the miner agamst combmed 

dangers of* fire-damp and dust. ` 


TRE INFLUENCE OF TEMPERATURE ON " 
b. CERTAIN SEEDS 
QN * regarding 
e 


° ; J 
seeds of our hardy trees which are sown im 


. autumn, and which do not germinate before the return of 
spring, we feel forced to admit that however the other canditions 
may vary, the cause which causes the germination in the com- 
mencement of the fine weather is the rise in the temperature, and' 
one is equally tempted to think that the higher the temperature, 

è aslong as this rise does not equal that which would destroy the 
se@is, the more active and pronounced w ould be the gernzination. 
Nevertheless this is not by any means always the case, at any 
rate in the seeds of the walnut and almond trees. Anxious to 

' germinate some of these seeds in winter, Prof. H. Ballon 

e thought to obtain a more rapid development in a warm house, 
in which the temperatur@ varied within the twenty-four hours 
from 15°to & (59-77 F.), than in a cool house m which during 

» the same time the temperature varied between 5° and 15° (41— 

59.F.)ẹ but the trial proved a failure. In the cool-house, in the 

course of six weeks, the walnuts had stems of about two deci- 
metres in heiBbt, whereas the most advanced of those in the 
warm heuse had only stems of from two to three centimetres in 
the fully developed leaves. The experiment was several times 

‘repeated, The same quality of earth, and the same quantity of 

water was used, and the results were the same. After a space 
of two aud a half months the greater part of the nuts sown in 
the wagn house had only roots occasionally well developed, but 
little or no caulome outside the fruit. Moreover, the greater 
part%f the walnuts which germinated in a house, where there 
» was good bottom-heat, had roots which did not behave like 
those of walnuts, germinating in the cool house and without 
bottom heat, the tap root of the latter grew well in length before 

any egress of the plumule, whereas the tap-roots of those grown 

in the warm house were early arrested in their development, and 

thie through growing in a very friable soil, consisting of moist 
sawdust, much less resisting than the sand or the earth of the 

®  cool-house, in which the tap-roots developed so well. This was 
e very nearly the same with the almonds, and would seem to point 
to the fact thag in the case of some seeds there is no advantage 

to be gained by forcing them. Some, like Aranthis hiemalts, 

at what@ver period they are sown in the open air, will develop 

© themselves aM fixed tıme, as it does in January (H. Baillon in 

No. 39 of thg Bulletin Periodique de la Soc Linn, de Paris, 

January, 1882.) ` 
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UNIVERSITY AND EDUCA TIONAL 
INTELLIGENCE 4 
PROF, HENRY ALLEYNE NICHOLSON has been appointed to 


` the chair of Naturak History in Abe:de.n, vacant by the removal |. 


of Prof. Cossar Ewart to Edinburgh, 
Dr..Sorsy, F.R.S., has been elected 
College, Sheffield. 


president of Firth 
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THE Nottingham University Co ee Commitee. have ap- * 
pointed Mr. Wm. Garnett, of St. John’s College, Cambridge, 
to the Professé&ship 8f Mathemati& and Physics,at the College, * 
vacant by the resignation of Prof, Igeming. ' 


À . 
SCIENTIFIC SERIALS 


American Fournal of Science, Aprig—The wings of ptes- 
dactyles, by). C. Marsk.—Sandstonesehaving the grains in part 
quartz crystals, ‘by A. A, Young.Notes on American eath- 
quakés, No. 11, by C. J. Rockwood.-—Nptes on the electro- 
magnetic theory of light, N8. 1, by J. Wo Gibbs.—The “timber 
line,” by H “Gannett —epimple mefhod for calibrating tltermo-. 
meters, by S. W. Hdlman.— Notio of Fisher’s ‘‘ Physics of the 
Earth’s Crust,” by C. Dutton.—Physiadogical optics, No. IIL, 
by W. L, Stevens. —Great dyke of Foygite or Elcolite-syenite 
in North-Western New Jgrsey, by B. K. Benerson.—Notica Sf 
the remarkable marine fauna occwpying the outer bank off the 
southern coast of New England,eNo. 51, by A. Ee Verrill._— 
Determination of phosphorus m iron, by b L. mith, 


e ; 

eottrnal de Physique, March.—On the electro-chenfical equiva? 
lent of water, by M. Mascart.—Studies onethe psychrometer, 
by M. Angot.—Electric Lighting (concluded), by M., Foussereau. 
Determination of the ventral segments of sonorous tubes by 
means of manometric flames,-by M. Hution.—Compensator for 
measuring electeomotive forces, by M. Slouguinoff—On phos- 
phorographs of the solar spectrum, by M. Becquerel. ; 

Apul,—On a simple law relative to natural magnetic double 
circular refraction, by M, Cornu, — Determination of the 
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‘ illuminating power of simple rad@ations; by MM. Crova and 
| Lagarde.—-Measurement of potentials coreesponding to deter- , 


minate explosive distances, by M. Baille.—Siudy on the com- 
bustion of explosive gaseous mixtures, by MM. Mallard and Le 
Chatelier.—New dry sensitive thermometer, by M. Michelson. 


Sitzungsberichte der physkalisch-medicinischen Societat zu Zr- 
langen, 13 Heft, November, 1880, to August, 1881.—On the 
action @f the milk-juice of Ficus carica, by A. Hansen.—On 
the artificial production of double-formations in chickens, by L, 
Gerlach,—On intra-thoracic pressure, by J. Rosenthal.—Ow the 
law of dispersion, by E. Lommel.—A polarisaégion apparatus 


.from platincyanide of magnesium, by tfe same.—The germinal 


plates of Planaria, by E. Selenka.—Contributions to thé’theo, 
of binary forms, by M. Noether.—Obsei vations on the compo 
sition aid exchange of material °of the electrical organ in the 
torpedo, by T. Wey].—On a new way of permanently fixing 
small anatomical objects for the purposes of demonstration, arid 
preserving them without, use of alcohol, by L. Gerlach,—On the 
compression of diugs, by J. Rosenthal.—On the influence of 
chemical agents on the amount of assimilation of green plants, 
by T. Weyl. ; 


-Rivista Strentifico-Industriale e` Giornale del Naturalistà, 
January 31.—Mode of rendering the Holtz maclftne more active, 
y C. Marangoni.—The radiometer and school experiments, by 
C. Rovelli. —On a Querquedula new to Italy, by A. Fiori. —New 
applications of the pneumatic method for rapid desiccation 
of large Oithoptera, &, by P. Stefanelli.—Preparation of 
Hemiptera, -by G. Cavanna.—Contribution to the study ¢f 
anthropology of the Southern Provincts, by M. del Lupo. - 
February 28.—Nephoscope of@P, F, Cecchi. On the synthesis 
of various organic acids, by Drs. Bartoli and Papasogli, through 
electrolysis;of water and of acid on alkaline, &c., solutions with 
carbon-elec#rodes, by P. -Guasti.—Dufferential apparatus for 
determining the ozone in air, by D. Tommasi.—Observations on 
the habits and@he development of 4schna cyanea, Mull, by P. 
Stefanelli. . ee 
March 15.—On Lebia turcica, Fab., bF. Piccioli.—Lombard 
paleontology ; fossil fawna of Lombardy by A. Stoppani. 


Reale Istituto Lombardo di Scienze e Lettere. Rendiconti, vol. xv. 
fasc. 1v.—On some fossil insects of Lombardy, by F. Sordelli.— 
Some theorems on the degenerate forms of ellipsoid, of Culmann, , 
by G. Jung.—The double quadratic’ transformation of space — 
(continued), by F. Aschierii—Geometrical construction of the 
universal transformation of she third-order, by E. Bertini. 

Fase. v.—Reduction of integrals of algebraic functions to in- . 
tegrals of rational fugctions, by C. Formenti.—What are the 
most simple and sure means of radical cure of hemorrhoidal + 
varices? by A. Scarenzio.—Aberrations of the sexual senttment 
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in a gynecomastig maniag ly A. Raggii—Oi jarie systems of 
foxes, by G. Bardelli. èe © © : n 
¢ Fasc. vi —Origin of thg 7ractys olfactoréus ‘nd structure of 
the olfactory lobes of man and of other mammaua, by C, Golgi. 
—Some ,theorems on the dev@opment in series by analytic 
functions, by S. Rincherle. e a ; 
Atti della R. Academia di Linceipvol. vi., fasc. 7.—On the 
tombs and dwellings of Iberian famjjies existing in Italy, by L. 
Pigorini. *e 
Natura, March.—A heatelectromet&, by G. Gandfhi.—On 
thé origin of electricity of taynderclouds (concluded), by F. G: 
Wachs.—Alpine meteorology, by P. F. Denza. 
. 





SOCIETIES AND ACADPMIES 
Lenbon 
Zoolpgical Societye April 29,—Anniversary Meeting.— 
Prof.°W. H. Flowery F.R.S., presidentgin the chair.—After 
s@ne preliminary businéss the geppe@t of the council on the pro- 
ceedings of the Society during she past year was read by Mr, 
Sclater, the secretary@ It stated that the number of fellows o 
December 31,°188%, was 3213, Against 3309 at the same time o 
the previous year, The total reeeipts for 1881 had amounted to 
2s,81o/,, against 27,3887. for 1880, The ordinary expenditure 
for 1881 had been 24,6512, against 24,753/ for 1880; and the 
extraordinary expenditure g036/, against 1825/. for the pre- 
ceding year. The sum of 1000/.¢had been devoted tq the repay- 
ment of the mortgage dgbt on the Society’s fieehold premises, 
which had thus been reduced to 6000/. “This expenditure had 
left a balance at the bankers of 1203/, to be carried forward for 
the benefit of the present year. The assets of the Society on 
„December 31 last, ager payment of all liabilities,’ were estimated 
to amount to nearly 20,0004., exclusive of the value of the library 
and collection of living animals, As regards the gardens in the 
Regent’s Park, little has been done in the way of special works 
during 1881, but the buildings and walks had been kept in good 
repair, and several of the former had been thoroughly repaired 
and painted. The number of visitors ‘to the Society’s Gardens 
in 1881 had been 648,604, against 675,979 in 1880, The zao- 
logical lectures having been well attended during the past year, 
would b@ continued during the present season, The number of 
animals in ttte Soeiety’s collection on December 31 last was 
2294, of which 617 were mafamals, 1389 birds, and 258 reptiles. 
Ekeven mammals, 17 birds, and 11 reptiles belonging to species 
new to the collection had been exhibited in 1881, and during 
the same year a considerable number of mammals, birds, and 
reptiles of a different species (of which detailed lists were given) 
had reproduced their kind in the Society’s Gardens,—It was 
moved by Viscount Powerscourt, seconded by Mr. Howard 
Saunders, that the best thanks of the meeting be given to the 
Council for their report. The motion having been adopted, the 
meeting proceeded to elect the new Members of the Council and 
the officers for the ensuing year, and a formal ballot having been 
taken, it was declared that Mr. H. E. Dresser, Prof, Mivart, 
F.R.S., Mr. Henry Pollock, Mr. W. Ayshford Sanford, and 
Capt. George E. Shelley had been elected Members of the 
Council in place of the retiring Members ; that Mr. F, Du Cane 
Godman had been re-elected into the Counc in the place of Mr. 
Edward R, Alston, deceased ;.and that Prof. Flower, LL.D., 
F.R.S., had been re-elected psesident, Mr. Charles Drummond 
reasurer, and Mr. Phiip Lutley Sclater, M.A., Ph.D., F.R.S., 
secretary to the Society until the next annıversary. 


Physical Society, April 22.—Prof. Clifton, president, in 
the chaw.—New member, Dr; E. Hopkinson. — The president 
ahnounced that copies of the Report of the Li hjning Rod 
Committee could be obtained from Dr. Guthrie, Scie Schools, 
Soutk Kensington, price fivg shillings per copy. —A paper was 
then read by Mr. W. Ẹ. Stanley om the evidence of a flowing 
liqnd moving by rolling cOntact upon the inteior surfact of a 
pipe.” In his experimental work on fluids, published last year, 
the author has endeavoured to show Ghat hquids flowing ina 
tube move by rolling contact an or past the resistent surfaces of 
solķls ‘and upon like principles that the moving parts of a flowing 
liquidimove by rolling contact on the more quiescent parts of its 
own mass, so that in no case is tkere any element of sliding, 
gliding, or shearing motion such as is gen€rally assumed. Further 
experiments tend to support this view in*éhe case of liquids 
flowing through pipes. ‘The difficulty in the &xperiments arose 
frome the friction of the pipe impeding the free motion of the 
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„particles. The principle was investig@ed by allowing liquids o 


various kinds, such as solution of jigaptie varnish, to flow through 
pipes, the liqmds containing colouring fhatter, or air partigas to 
assist the eye. The author illustrated thegffects by diagyims on 
the screw.—Dr. W. H. Stone, Mr. Blgikley, “Dr. Guthrie, and 
thé President, offered some remarks on the paper.—Mr, J. M. ° 
Whipple exhibited the magnetograph curves @btained at the 
Kew Observatory during the past weeg, showing ‘the progress 
af the recent magnetic storms. After stating that two uffusually 
large spots were now passing over the esun’s djsc, he *emarked 
thatealthough the magnets at Kew were somewhat digturbe@ pn 


the 14th, they were nearly stationary uatfi the night of thé 16th, e 


when, about 11.45 p.m., ghey begame Strongly affected, ang 
from then tul} 8 p.m. on the r7thethe m&gn@ic stosm raged. 
The horizontal component of the earth’s magnetic force was a$ 
one time reduced more {hàn 0.05 mm. mgys. below étserverage 
value, and the vertical component by about 0.07 of the Mme 
units.® This happened abgvt 6 a.m. of the 17th. A little after 
noon of the same day both forces became so_incfeased, that the 
light spot left the scale of the instrameft for ngarly ‘wo® 
hours. <A second period of magnetic disturbance commenced 


eat about 3.40 a.m. of the 2oth, and was violent up to® 


2 pm, subsiding gradually until- 7.45 p.m. of the alist, 
Daring this period, the magnetic forces though fluctuating 


largely, did not experience such great changes of inten- - 


sity as were indicated by that of the 17th. Mr. Whipple then 
alluded to the work of Prof, W. G. Adams, and suggested 
thet sun-spots only produced such effects when cutling certain 
lines of force, which he rmagined might extend for a limited 
angular distance round the earth’s radius vector. Prof. Adams 
pomted out the desirability of increasing the number of sef- 
recording magnetic observatories, especially in the southern 
hemisphere, and after mentioning that the Frenchewere about to 
equip such an observatory at Cape Horn, expressed the wish that 
the Cape of Good Hope Observatory might again be provided 
with magnetometers.—The Rev. S. J. Perry remarked on the 
exceptional nature of the storm which he had seen recorded at 
Brussels, and stated that in Belgium the telegraph service had 
beea disorganised by ıt. Attention was also called to the auroral 
displays in America, and Mr. Lecky, Dr. Guthrie, the President, 
and others, spoke on the general phenogiena of the storms.—It 
was then announced that the meetings of the Society in May 
would be held on the 6th and 2oth, instead pof on theer3th and 
247th, as previously announced ; also that the Society would hold 
a meeting at the Clarendon Laboratory, Oxford, on Jung 17, by 
invitation of the president. : 


Victoria (Philosophical) Institute, May 1.—Prof. Reinsch 
gave the results of his researches into tle mode of the formation 
of coal, The lecture was illustrated by several large deawings 
and photographs. The professor stated that he had examjned 
with the microscope no Jess than 2500 sections of coal, and had 
come to the conclusion that coal had not been formed by the 
alteration of accumulated land plants, but that it consisted of 
microscopical organic forms of a lower order of protoplasm, agd 
although he carefully examined the cells and other remains of 
plants of a higher order, he computed that they have contributed 
only a fraction of the matter of coal veins, however numerous 
they may be in some instances, he referred to the fact that Dr, 
Muck, of Bochum, held that alÀgæ have mainly contributed to 
the formation of coal, and that marine plants were rarely found 
in coal, because of their tendency to decompose, and that®cal- 
careons remains of mollusks disappeared, on account of the rapid © 
formatiou of carbonic acid during the process of carbonic action. 


Royal Horticultural Society, March 28.—Sir J. D. Hooker, 
m the chair.—Savagus floccosus: Mr, Pascoe exhibited speci- 
mens of this beetle from Queensland, attached apparently by 
a species of /saria, while living.—Doryanthes Palmeri: Sw J. 
D. Hooker exhibited a leaf, some five feet long, andf cluster 
of flowers from a spike twelve feet in length, bearing a fanicle 
of flowers, eighteen inches in length.—Coryanthes macrantha, 
exhibited by S. T. Laurence; the fertilisation of which, by 
insects, ıs described by Mr, Darwin, in his “ Fertilisation of 
Orchids.” 


EDINBURGH $ 


Royal Socety, April 17,—-The Rev, Dr. Lindsay Alexander, 
vice-president, in the chair.—Prof. Blackie c®mmunicated a 
paper on the definite article in Greek, with special reference to 
the revised version of the New Testament. He showed by quo- 


d k 





tations from classical Gre@ authors, that the Greeks were any- 


atta 


ing bue particular in theguse of the article? and apparently 
Iatle importance to it’; and hence a slavish rendering 


of the’erticle when ig occutred into English, not only led in 
many cases to bad Engjish, but displayed ignorance of true 
scholarshi§. This fault, the author maintained, the revisers lad 
innot a few instances made their own.—Prof. Blyth, in a paper 
on the action of the micfdphone, pointed out that the action due 


-to 


e ferial waves of sound directly, and that due to the tremor 


of the frame-wagk whieh supported the microphone, must be 
carefully distinguished, the later being probably the source of 


the result of a serieg of i 


the jatring that so comfiqnly a€companies telephonic sounds. As 
niously-cqntrived -expe: ments, he. 


concludedethat tife tahe micmpphonie action, as far'as it related 
& the transmission of articulate sounds, is due to the direct action 
of air-pelses upon thg temporaty minute “‘ arc-lights ” which exist 


as 
of the frame,—Prof, 


the carbon points are shaken asunder by the tremor 


on as 
arshall submited an account of experi- 


ments made fy Prof: C. Michie Smith, Mr. R. T. Omond 


®and hi 
density point of water by pressure, 
@ured indirectly by calculation from observed thermal effects 5 


lf, in réfgrence to the lowering of the maximum 
The lowering was mea- 


when the’ pres:ure.in a mass of water at a given temperature 
was suddenly diminished from several tons’ weight on the square 


inch to the atmospheric pressure. 


This thermal effect is a 


` heating effgct,when the temperature of the water is below that 


of the maximum density, a cooling effect when above, 


A ther- 


moelectrical junction let into the pressure apparatus, and con- 
nected to a delicate galvanometer, noted the changes. of tem- 
perature, while the pressure was measured by means of one of 
Pæof. Taits high-pressure ‘gauges, formerly described. From 
their first and preliminary series of experiments, they had de- 
duced: a-lowesing of the maximum density point of iwater by 2° 
C, per ton’s weight increase of pressure, 


a Pars ` oa 
Academy of Sciences, April 24.->M. Jamin in the chair.— 


Thé followmg papers were read :—Movements of various parts 
of aliquid in a vessel or reservoir, whence it flows through an 
. ovifice (continued), hy M.. de Saint Venant.—Researches on the 


distribution of heat im th 


e dark region of solar spectra, by M.. 


Desains. With awrack-salt prism, he found'the position of the 
cold hands’and the maxima always nearly the same.. -But.there 
was not the same agreeinent in the relative values of the intensi- 


ties of 
great wave: lengths). 


giccessive maxima and minima (especially in the region of 
The maxima were much greater in 1882 


than èn 1879 (doubtless owing to dryness of theair).—Menioir on 
the temperature of th@air at the surface of the ground, and of 
the earth to 38 m. depthpalso of two pieces of ground, one bare, 
the oth@r turf-covered, in 1881, by MM. Becquerel. The mean 
air-semperature, 11°15, is ngher than in the two immediately 
preceding years.—-On quarantines at Suez, by M. de Lesseps.— 
Separation of gallium, by M. Lecog de Boisbaudran, He uses 
advantageously cupric hydrate, instead of carbonate of baryta or 
lie, for precipitation of galline ; the copper is easily eliminated 
aith sulphuretted hydrogen.—Report on‘a memoir relating to 
the hygienic and economical, properties of maize, by M. Fua, 
M. Fua proves the value of maize as food; maladies attributed 
_to it have been really due to badly kept and diseased maize, 
-—On hypercycles, by M, Laguerre-On the theory of uniform 
functions of a variable, by M. Mittag-Lefler.—On Fuchsian func- 


tionf, by M. Poincaré:—Solution of the general 


roblem of 


* indeterminate ‘analysis of the first degree, by M. Meray.—The 
minima of sun-spots in 1881, by M. Ricco... The northern hemi- 
sphere was observed (at Palermo) without spots, 23 days ; the 


southern, 94 days. 


There were r2 periods of minima in the 


north, anf 18 in the south. The intervals of minima differ little 


frog: the time of a solar rotation. 
thus indj 


A certain stability of minima 
d, especially in the northern hemisphere, was con- 


firmed. by’ observations of longitude.—On the actinic transforma- 
tion of F@ucault mirrors and their applications in photography, 
by M. de Chardonnet. A plate of rock crystal, silvered so as to 
be opaque to sight, forms a filter, permeable exclusively by dark 
rays of short wave-length, and which may be used for photo- 
graphy without intervention of visible light. Very white crown 
glass or thin Saint Gobain glass.may be used instead of rock salt. 


—On magnetic perturbation, by M. Mascart. 


A magnetic 


storm of large extent seems, to have begun (after some preli- 


_minary indications) on 


the night of April 13, and continued a 


' week or more; strong shocks occurred on-the 16th and 2oth. 
—Winter of 1881-1882 at Clermont and at’ Puy-de-Dôme, by M. 
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Althard. 
with altitude’on 78 nights in 


ur gmoni 
Febrefiry), or nearlygtwo-thirds ; the 


- a _ 

z : g 
ay A; 1882 

: [May 4, 1882. 
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ese stations showed jnterversion of temperature 

(November “ 

migima on Puy-de-Dôme y 

ranging from 7 to 13 degrees Sbove those at Clermont. New 

preof was had of the rule that whenever an area of high pressures 


ecovers central Europe, and, especiglly France, the intervtrsion in 
question occurs. M. Faye, referring,to the fact fhat Mont Blanc is 


sometimes seen from Puye- Dôme, 


distant 280 km., suggested 


observation of geodesic refragtion between them.—On theeguiva- 
lent of carbon determined by combusti@tfof the diamond, by Prdf, 
Roscoe.® Representing © by 1§°46, C becomes 11°07.—On the 


decomposition of salts of lead b¥ alkalies, by M. Ditte.—Action . 

| of sulphuretted hydrogen qp solition of sulphate of nickel in 
by M. ` 

bes its actiqp on sulphur, seleniwf, tellu- 


state, by M. Baubigny.—Researches on ozone, 
He 


the col 
Maillefert. 


rium, sulphides, nd some organic matters.—On the absorption 
e 


of volati 


bodies with the aid of gheat, by M. Schlossing. He 


illustrates this by several experiments ; ¢.g. powders of carbonate 


of ammonia pass in 


a small tower of®coke, sprinkléle wih 
dilute sulphuric acid ; a pårtef the alkali is carried beyond. & _ 


the temperature be raised to 10%, the absorption 4s total, and 


gimost instantaneous, 


M. Schleesing ®goposes to apply the 


principle to determination of niic acid in hè atmosphere.— 
On the oxidation of pyrogallic acid in an acid medium, by MM. 


Clermont and Chautard.—On the insolu8le modification of pep- - 


sine, by M. Gautier-—On nuclei with intense -polychroism in 


dark mica, by M. Lévy: These 
action of 
poison of 


The number of species, dimimslfes sensilfly with 


caused death.. ° r 
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e due to zircon.—On the 
peaking of posh against accidents from the 
othrops, by M. Couty. His conclusions, from ex- 
periment, are adverse to use of the permanganate as antidote.— | 
On the abyssal malacological fauva of the Mediterranean, by M. 
Fischer, From 555 m. to 2660 m., abou? 120 species of mol- 
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the depth. *_. 
All the:deep species are also found in the Atlantic-—On some 
attempts at hybridation between. different species.of Echinoidez,, 
by M. Keehlen. These. were successful, s.g. in the case of a 
Spatangus and a Psammechinus.—On some points of the.ana- 
tomy of Holothurians, by M. Jourdan.—On the pyloric ampullæ -~ 
! of Podophthalmate crustaceans, by M. Mocquard.—On the vita- 
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A Poe STHURSDAY, MAY 11 1882 
s ee ; 
“© e , s 
o. BRITISH FOSSIL CEPHALOPODS _ ` 
A Monogreth of te British Fossil Cephalopoda, Parti. 
* Introduction and Silurian Specigs. By J. F. Blake, 


s British Ralæozoic geology, no one has hitherto attempted 


- zoic Cephalopoda in two volumes. 


#79 species, and its 4 sub-genera.by. 6. species, Cyrtoceras 


_ Upper Ludlow. Forty of the 145 species also occur in 


> the IXterpress or text, every species being figured, and more 


“ cotwdensed table showing the “ growth, culmination, and 


. tables clearly shogy that the species in the Wenlock Lime- 


- would indicate that the Cephalopoda of the Wenlock seas 


. waters, but were partly gelagic and possibly gregarious in 


. Bala, ang 


Est, M? 
“University "College, Nottingham, 
> Voorst, 1882.9 e . 


OR the firk time MA® just appeared Part I. of a 
~ monogr@ph upon the British Palzozoic Tetra- 
branclffate Cephalopoda, and important as this group of 
Mollusca ‘has evgr been “garded by all paleontologists 
and badly as sith has been wanted by all students of- 


„° F.G.S. Professor ef, Natural Scienge in 
(London: J. Van 


~ arly history ‘of this group for Britain, B&rrande has 
elabor&tely. done” so for® Bohemia and De Koninck for 
Belgium, both have extensively written upon the older 
Cephalopeda [Cambrian, Silurian, Devonian, and Car- 
boniferous}]. Barrande in his exhaustive work illustrates 
no less*than 1620 Silurian species. De Koninck in his 
last important work upon the Carboniferous Limestone of 
Belgium enumerates 170 species, amongst them many new 
forms and Ynany common to British strata, Prof. J. F. 
Blake interids completing this history of the British Paleo- 
The part now issued, 
being part or vol. i, treats only of Silurian species. ‘No 
less than 244 quarto. pages.and 31 plates are devoted 
to the description of 11 genera and 6 sub-genera, and 143, 
species., The great genus. Orthoceras. being illustrated by- 


23 species? Poterioceras 2, Gomphoceras 11, Phragmoceras 
g, Ascocerqs 3, Nautilus 4, its. sub-genus Tyochilites 3, 
Trochoceras 92, Lituites 2, Ophidioceras 2, and Goniatites 
(?) 2 species. These 143 species range from the Tremadoc 
Rocks, of the Cambrian series, to the Tile-stones of the 


Europe and America, or 32 are common to Europe and 
6 to America, thus showing the wide distribution of 
certain genera and species. Thirty-one plates accompany 


than 2006 specimens have been examined by the author 
having reference to the history and description of these 
143 species. Prof. Blake ®as given on pp. 233-6 a table of 
the distribution in time of all the species, and on p. 237 2 


decay of the genera and group.” These two tables are 
suggestive, and the outcome of thejr study shows that 
there were two maxima of individual abundance, one 
in the older gro pe of rocks, the Caradoc or 
Bala, and the other, in the’Lower Ludlow, yet we feel 
can that There was no real diminution or falling off in 
theswariety of forms between thes’ two deposits. The 


stone weres(or are now found to be) comparatively few as 
compared with those in the shales above and below, and 


were not comfhon’y frequenters of clear and shallow 


more or less turbid wafers, as indicated by the impure 
sediments composing the Ludlow shales. 
Prof. Blake has proposed a classification of the, Nau- 
Vou. ir vra $54 `o . 
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‘Prof. McCoy, 


ainda based upory the | „ggneral form of the shell, and 


having a variable siphuncle. “He ‘plagesall the Pakeozoic 
forms under four gyoups $1, the Cozic; 2, the fz alia 
3,ethe Spiral; And 4, the Wiebulavis: The 18 genera® 
being naturally distributed thfough these four gyoups. : 


e 

Group 1. The Conici—Receiveg the genus‘ Orthoceras, 
with its 5 sub-gen@sa: Endoceras, Actinocerass 
Tretoceras, Congceras, anè Gonioceras, all having. 
straight comical shells; also the curved genus 
“CyPtoceras ‘with jts stib-genys Pi/océvas.° 

Group 2. The Inffti—Recetves the well-known genera 
Leterioceras, Gouphoceras Phragmocgras, Asco-’ 
ceras, and Glossoceras, all posse@sing *spegies with 
curved inflatedshells, and contracted apertures. 

Group 3. Spirales.—Those® species with the whorls in 
contact, of simple form andeonsider&ble curvature, 
illustrate this group. The characteristig geflera 
are Trocholites (Silurian), Clymen%:,(Dewenian), 
Aturia (Tertiary and Cretaceous), Déscites (Car- 


boniferous), and "Vothaceras (Silurian), a Panne te 
St 


form. j 
Group 4. Irregulares —The. genera comprising this. 
group are all unsymmetrical in form, and greatly 


curved, the genus Lituctes, Trochocelps, and Ohi- |. 


dioceras illustrate this division. è 


Prof. Blake does not lay much stress dpon the contrac- 
tion of the aperture in the she classificationgalthough it 
is important and recognised by Barrande as of much 
significance, doubtless other features in the general ‘struc- 
ture of the shell weigh equally in the determination of 
species. Such variations as are ‘seen in ware" or little 
known forms become matters of individual opinion to the 
species maker. As no Dibranchiate Cephalopod is 
known, or has no r@preséntative in the Palmozoic rocks, 
they may be dismissad as havéng no place 8r value 
amongst the Silurian species ; therefore the whole group, 
whose entire: history Pref, Blake haf so ably described, 
belong to the Tetrabganchiata in its two great families, 
the Wautilide and Orthoceratida, especiallyethe latter. 
Most, if not all, naturalists now agree in separating @asem=* 
cluding the Bellerophons from the Cepfhalopeda, although 
Ferrussac, D'Orbigny? Latreille, and 
Sowerby formerly believed they belonged to the “ Argo- 
nautide,”’ and so placed them. e 


- There is-still difference of opinion as tagthe exact limits . 


and sub-divisions of the order Orthocerata. Barrande 
has given all.the known classifications, and the characters 
on which they have been founded by different authors. 
They are based (1) upon the .position, of thé siphuncle ; 
(2) the form of the sucure; (3) the invglutions of the 
shell ; (4) the form of the aperture ; (5) the symmetry or 
asymmetry of the shell; 6) the direction -of the seta ; 
(7) the simplicity or complexity of the siphuncle.” 

In Paleozoic forms the siphuncle Played. a very im- 
portant part in the life and histo Bs of “the species, being 
simple in one genus, complicat d in another, dorsal in 
one, and ventral in another, affd medial in Some ; the 
genera and species have been mostly founded on these 
changes and elements. i ` 


The earliest group to make its appearance in time was. 


that of the Orthocerata, and. out of it from the peculiarities 
of the siphuncle and shape, of transverse sections, have 
been formed or established six genera, viz. Gonioceras, 
Tretoceras, Endoceras, Actinoceras, Bathmoceras, and 
Bactrites, all these constitute one natural group, placed 


’ 
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by Mr. Blake under the s Gonici?h, diverging from this į volume—it is claar, definite, and systematic. dhe next 
and moge restricta In time, havihg variously shaped important group &escribed by Mr. Blake are the Cyrto-" 
„apenes, and*singularly inĝated, éusiform, pyriform, or] ceri, numbering 22 species. These® curved Cyrtoceri 
° flask-shaped*shells, are*the genera Phragm8ceras, Gompnho- |. Deshayes termed Campulites, ggstricting the term ‘to 
» ceras, Paterioctras, and Ascoceras,end placed under the | those species having the siphuncle on the inner side. 
group “ My flati” by¢he author. The other two groups of | Goldfuss, however, regardless of tMe position of this 
„the Nautiloide&—th® Sfireles aad ‘the Jrregulares— | organ, named thems p Cyrtoceras ; Billings, Qe Konincék,- . 
. possess so great a shelé cyrvaturg that they assume thé | Samdberger, Giebel, “and Barrande havé gil aropo : 
form, of i, whorls, ewhich may or may’ not be jn gontact divisions for the classification of Cyrtoceras. Blake fol- 
This fact appdars of sufficierft importance to justify Mr. | lows Barrande, who divfdes them into two series, accord. 
“Blake in regarding it as thé basis for establishing the | ing to the position of the sfffaincle: (19 the Exogastric, 
“group: © SPigalesg in which is pfaced the genera Mauzilus, | in which that organ is external; and (2) Endogastric, in 
Gyrocefas, Trochilites, and Clymenza, &c., finally through which it is internal, . Prof, Blake proposes a thirf groyp-_ 
peculiarity of form, such as’ want of sy mmetty, or loss of, | ing for these species, in whicl?the siphuncle is near the e 
or changes În curvafure, are many of peculiar aspect, | centre, calling it “ Mediogastric.’’ Tht. Bala, Wenlock, 
whfch Mr. Bigke places under the group “Jrregudares,’ | and Lower Ludlow beds contain: most species of €yrtos 
° the g@hera @ontained in which are Trochoceras, Lituites, | ceri. The*species C: precoz, from the Tremadoc bed? of 
, Ophidéoceras, and Cryptoceras.e These researches have | Garth, in North Wales, and from Llanerch in Pethbroke- 
H ~ led to the construction of the table of classification above | shire, with Orthoceras sericeum are. probably the oldest’ 
“Z given. ` forms known. . ® z 
Prof. _Blakg commences his systematic description of The‘singular genus Guinpliccerss receives much arid 
the species with the genus Orthoceras. No less than 70 | analysis from Prof. Blake, Six of the II species are new, 
e Species if this genus are described by the author, ranging | and there appears to be good reason for their establish- 
from the Tremadoc rocks to the uppermost Ludlow beds | ment ; with one exception the species are all (10) Upper . 
v +> (the Tile-stones) The Species mostly abound in the Silurian, 8 of the 11 are in the Lower Ludi@w beds, and, p 
Bala beds, the Wenlock shales, and-the two Ludlows. | 5 in the Wenlock Limestone. Two quarto plates are de- 
The literature or bibliography of the species of the Ortho- | voted to this remarkable genus. Four of the 7 species-of 
` ‘cerata; 4 their descriptions, and that of the 5 sub-genera is | Sowerby’s genus Phragmoceras are also new, and for the « 
~ | of the greatest value, and an addition to our- knowledge | first time figured. Like Gomphoceras this genus is chiefly, 
. _ Of this oldest known genus in the British rocks ; Cyrto- Upper Silurian, the Wenlock and Ludlow strata being 
ceras being its only associate in the ‘Tremadoc beds. | characterised- by them. | Mr. Blake adds much to our 
T The sub-divisions of the genus by Quenstedt, M’Coy, De | knowledge respecting the species of the genus Ascocęraw 
. Koninék, and Barrantle are giwen.- Mr. Blake adopts | of Barrande, hitherto little known or undefstood; the 
Barrande’s views and grouping of the Orthocerata into | "species in Britain are confined to the Ludlow rocks, - -, 
two groups: (1) te Brevicones; and (2) the Longicones, | `. The group Spirales, illustrated by the ‘genus Nautilus 
“The latter, which is very numexously represented, Mr. | and its. sub-genera, receives ample and critical notice, 
Blake .dévides into the Annulati, the Angulati, the | and shows how varied have been the views of naturalists 
amka, the Inbricati, and lastly the group Zeves. In| upon thé affinities of this old genus, established by’ 
this later group $ temporarily placed all species whose | Breynius in 1732, The value of the sub-genera in this as 
- external surface is unknown. Then follows concise but | in all the large groups is of much significance in tracing 
clear descriptions of the five sub-genera—Actinoceras, | the history of the obscure forms classed under the genus 
Endoceras, Treigceras, Conoceras, and Gontoceras. For. Nautilus or Nautiloid remains in the Lower Paleozoic 
the! first‘timeg we now have the 7o British species of | rocks. Five of the so-named genera—Trocholites, Cly- 
Orthocerata brought together, and most ably described | menia, Aturia, Discites, and Nothoceras are placed under. | 
and figured ; 3 species belong to the group.“ Brevicones,” |-the genus Nautilus as subftenera. Mr. Blake gives 
and 67 to the group “ Longicones.” Of these, 20 species | Quenstedt's, D’Orbigny’s, and De Konigck's classifica- 
fall under the group Aznudatz, 6 under the Angulaii, 13 |-tion or sub-divisions, and suggestsyone of his ®wn. 
‘under the Lyeatz, 7 under Jmbricati, and 22 in the group | Quenstedt proposed to subdivide the ‘genus Nautilus into 
K We are now able to investigate all the known | 8. groups: (1) the Insecta, (2) Clymenta simplices, (3) 
g cies of this extensive Palæozoic genus, and no student Clymenia angulosa, (4) the Moniliferi, (5) Bisiphites, (6) 
; ‘need Be at a loss to determine, either through original ‘Simplices, (7) Undulati, (8) Aganides. 
description and drawing, or the reproduction of type | This and the classification by-De Koning (“ Tew. 
species, any forms that he ` may meet with in the Silurian Carb. de Belg.””), ig which he partly follows Quenstedt, 
rocks of the British IMands. The author’s plan of first | are the only two hitherto recognised divisions“®? the 
. describing in every instance the type’ of the species, is of genus. The Belgian Professor plaees his Palæozoic ` 
extreme value, as it at once (if a known species) clears up | species under the following ‘six heads: (1) Imperfecte,’ 
` its history; this with reference to the original figure and | (2) the Striati, (3) the Radiati, (4) Laevigati,(5) Clymenta@ 
‘description by the author, “and its réproduction in the simplices, and (6) Clymenta angulate; four of thè six 
monograph, ensures and affords every chance of right | being those of Quenstedt. Prof? Blake proposes or 
determination. _ Following she “type” is the general dé- ‘suggests a simpler grouping. Ne. 1, Szplices, illustrated 
“scription, then its relation to other known forms, British | by the sub-genus Tyocholites; 2, the Radiati,- those 
y ar foreign, followed by its distribution in time or Space ; ; | species having radiating, sigmoidal, or angular ribs; 8, 
~ this ‘plan is implicitly; followed throughout the’ entire | tlhé.Orzat, variously ornamented, chiefly Carboniferous, - 
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e-Ludlow—and the Llandilo, Bala, and Llandovery beds 
yield the remaining Trochoceri. Five of the 12 species 
are zew to Britain, described and figured by Prof. Blake 
for the first time. The two type species—T7rochoceras 
(Lituites) cornu- arietes (Sowerby), and Trochoceras (Litu- 
ités) giganteum (Sowerby)—are admirably refigured and 
described by Mr. Blake, the general descriptions adding 
to their specific value, and the determination of Bohemian 
forms of Lituites in Britain materially adds to the corre- 
lation of the two faunas. Barrande’s genus Ophidioceras 
(Lituites, auct) seems to have been recognised by Mr. 
Blake ; it differs from typical Lituites by the whorls being 
accurately in contact, The Litudtes articulatimy, Sow, 
was long ago figured as Lituites in the “Sil, System,” 
p- 622, t. 11, f. 5, and adopted by Salter. The straight 
ribbing ‘and band distinguishes this genus from Lituites. 
Thisyvolume concludes with general observations, and 
highly Suggestive many of'them are. Prof. Blake en- 
deavours to throw some light upon the laws which govern 
the appearance and disappearance of forms‘of life, and 
into the nature of those groups of individuals to which we 
assign the term species. 
- Mr. Blake prepares a table, condensed from the ‘larger 
and preceding one on pp. 233-236. This condensed table 
shows the numerical value of the spe@ies ‘occurring in the 
II genera, and ranging through the ten formations or 
horizons, ¢hus showing theim*increment, decrement, and 
 Stratigraphica] distribution. Both tables show three, 
maxinfa in the Ludlow; Wenlock, ang Bala beds—in the 
Ludlow 65 species, the Wenlock 43, and the Bala 39. 
Mr. Blake does nêt believe that there was a correspond- 
ing falling bff between these epochs; he draws conclu- 
sions from the comparative fewness of species in the 
Wenlock Limestgne as compared with the Ludlow shales 
‘above and Weildck shales below that formation. “Of 
‘the ‘four’ groups given the Conici firstappear, and con- 


stitute the bulk of the Lower Silurian fauna, 31 species- 


Caen in the Bala roċks [the Tremadoc only yielding 
HE | 
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sion as to priority of appearance, or show that those 
having the siphuncle internal (Endogastrica) appeared first 
or preceded the Exogastrica (with the siphuncle external) ; 
it is true we must take the evidence as it standsgor as we 
find it; it is, however, wiser not to theorfse upon such 
slender materials.” 

Prof. Blake next gotices and discusses the question of 
species (pp. 239°243)39 and hag pronounced pinions 
upon this vexed, complicated, and philosophical question, 
naturally the old idea of the independence bf specigs_is 
rejected. Mr, Blake adopts all . through his book the 
method of “actually @escribing a typé-specimen around 
which the other forms designated by the same, 
may cluster.” - When the original type has npt begn seen 
or found, a type is selected to which othars are compared. 
In attempting the explanation of the phenomenon of 
distinct species or specific groups, it ig. well known that 
two theories arenow held : (1) that which Considers each spe- 
cies a “special creation, though inexplicable”; or,(2) “that 


which asserts the development of one from the other by a’ 
Mr, Blake appeals to palzontology ` 


process of evolution.” 
to show, through its researches, the gradations between‘ 
one species and another. ‘The result ®to Mr. Blake’s in- 
vestigation in this and other groups is against “fixity of 
species.” He states, that ‘if species were such. defiffte 
entities as they were once supposed to be, they eught to 
be much more easily distinguishe@ than they are, and that 
the many variations of form which willebe found included, 
and necessarily included undef ¢fie specific title, whose 
‘general description’ thereby bacomes one of*consider- 
able latitude, show that different specimens are not so 
closely linked as that theory would imply.” Cn the other 
hand, “ Does this present study,” asks Mr. Blake, “ give 
any positive aid to the theory of evolution?” He fails 
to see any reasonable solution. or answer.. It. is evident 
that among “the many forms which flourish in any one 
epoch, it must be impossible to say with certainty which 
was the descendant of any particular form i in the preced- 
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* eguivakent® te M’ Coy’ s sub-genus Temsnocheilus ; A the two species, the Llandeilo 9, and the Lower Llandovery 
š inuosh, those with sinuous sutures ; ad 5, those species | 8, or 19 for the three horizons]. -The Conici and Spirales 
with nummuleid giphuncles (Trias only). + are the only two groupsgwhich continue on fartime pr 
-e Probably onéy three species of Nautilus’ occur in the range into tke higher divisions of the Paleeozpf rocks 
-Silurian rocks—Naz@tlus quadrans, N. Holtianus, and (the Devonian and, Carbonifer ous), the lafla being Te- -o.a 
N. Bohemjcus.. This last-named species appears to be | présented by Poteriogras, &c.,in the Carboniferous seties, 
the Lituites Biddulphi of Sowerby (1838) ; but his insuf- Mr. Blake next considers the gcharaeters “of the indi- 
ficient desérigtion, in the “ Sil. Syst.” of Murchison, pre- | vidual genera and their appearayce in time, but somewhat y 
vents true identification. They are all three Upper | begs the question ao Suit hi? particular view upon evo'u- 
Silurian formse The Lower Silurian rocks of Newfound- | tion ; tt surely can hardlvebe safe to Speeulateeup8n any . 
sland and Cangda havewyjelded eleven species. In the particular curve o1® partəe®f the curve if any particular 
j Catboniferouş strata Naftilus attains through Discites its | genus, {® argue for descent through evolutior, other con- > 
maximum development, In the Permian only one species ditions not known. Neither Cyrtoceras Preco# or @rthoceras 
ia British, and three Amegican, and is now the only living | serécewm—which are¢he oldest species known in Britain 
representative gf the Tetrabranchiata. The sub-genus —“ are transitional forms, both bging well eharacterised,’ _ 
7 rocholides | (tree species are “Lower Silurian. These six | and it is questionable whether the group which pas been 
= forms are the only zrue Nautiloidea in the Silurian rocks, | longest in existence in a given area, Will tree most = 
Thg last .groyp (h the Irregulares) in Mr. Blake's | abound, mány physical conditions may tend to, prevent 
classificàtion receives three genera : Trochoceras, with 12 that, “though we grant that possibly the greater the 
species; Litudtes,2; and Ophidioceras, 2 species. We | abundance of individuals, the greater is their éhance of an 
have no rRpregentative of either, the Endogastric, or Exo- | preservation in the rocks, the fature of the deposit ad- r 
. pastrig group of Barraude in this country. American and | mitted. — - 
Swedish Lower Silurian species are somewhat abundant, In‘the paragraph on p. 239, having. referanice to the A 
in Britain it is chiefly an Upper Silurian genus. Of the genera Cyrtoceras, Phragmoceras, amd Gomphtceras? . 
12 species.kndwn 8 are Upper Silurian—Wenlock and | more evidence is wanting befgre we can dray any conclu- x 
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ing epoch, especially 
probakiljfy, absent.® 
an MaBlake selects certain sBecies eof Crthocerata which 
___. may have been produced by descent; at’ the least it is 
only suppositich, and he states that there is no proof that 
‘they are Astually soeconnected, buf to the general theory 

`~ sof Slaton hich Merelyestates *that every form of life 
` has been developed from a prece@ing one nearly allied to 
.it—the prgstnt study affords no contradiction pr difficulty, 
but affords ai}—whicl if potgo gregt as could be desired, 

is yet as much as could be expected. In the present 

_ study of Palgozoi¢ Cephal8poda we have a fàir repre- 
sentative of a successive fauna of the same class, and 
the species are grouped’rotind a’series of central types; 


as the éntervewing links are, in all 
e 


ry A wae à S 
ang- so long as the Ssurroundig circumstances remain 


consta{t andy the same, the process of evolution by in- 
definite varfation and survival of the fittest should either 
be un#orm, and leave relics having no special grouping, 
or it should cease when the best adaptation to the sur- 
rounding circumstances or conditions had been acquired. 

` These views are expressed and carefully argued by Prof. 
Blake, in thé concluding pages of his work. ‘The great 

. defegt,” {writes ir. Blake, “ of the theory of natura] selec- 


tion is that it leaves the original variation, which is the- 


basis of thè whole to chahce; chance variations are not 
- likely to lead to any law.” “The part which it has 
effectually performed is to show how variations of the 


- individual may produce permanent changes in the species, 
g p 9 


- and thus break down the idea of the fixity and independ- 
ence of the latter.” ‘We are, perhaps,” says the author, 
‘as ‘yet too dazzled by the brilliancy of the theory toper- 
ceive its inadequacy as a cofnplet® account of life or. to 
place ft as one link omiy in the @hain of explanations.” 
The “General Observations” of Prof. Blake on pp. 
297-44 are a -fitfing termination to the laborious part 
undertaken by him in describing ghe 145 Silurian spécies. 
The work has been most carefully and honestly done, and 
na for the first timewe possess a completemonograph upon 
the Mtrabtanchiate Cephalopoda of the oldest Palzeozoic 
rocks ; no less*than 31 quarto plates illustrate the species, 
and all are drawn life-size. Mr. Blakejhas examined 
2000 well-charatterised specimens, and has visited all the 
muSeums andsprivate collections in Britain likely to con- 


N 


tain materials for his work, and as he remarks, the work | 


includes a description of every known specimen so far as 
it_presents any available characters. i d 
- The fragmentagy state of nine-tenths of the specimens 
„collected, demanded from the author-the most careful 
amination, whether by comparison or through descrip- 
tin of specimens, and those who know the condition of 
Silurian Cephalopod’ as occurring in this country will 
~ indeed appreciate the critical labour of Prof. Blake; he 
has rendered great service to paleontology. “The book 
was the one want, as a completion to the works of 
Murchison, McCoy, Salter, and Sowerby in Britain; a 
companion to the grand monographs by Barrande upon 
the Cephalopoda of the Silurian Rocks of Bohemia, also a 
fitting accompaniment to the monograph by.De Koninck 
upon the same group for the Silurian and Carboniferous 
~- Rocks of Belgium. No lib®ary devoted to natùral science 
should be without this first volume, and no student of 
Paleozoic species can do without it. No group of inverte- 
brata are of such importance to the stratigraphical 





7 . 
geologist as the Cephalopoda; in Brittin. fone éhe 
‘Paleozoic speciė$ number nearly 400, ‘and in Bohemia’ 
the Silurian “Cephalopoda, as describe by- Barrande, 
reach the great number of 160g, the Devonian spectes 
500, and the,Carboniferous speciés of Europe 350 species; 
these .totals will at least give some 4dea of the life and 
distribution: of this «class of mollusca through ‘time*in 
Europe, and as Prof. Blake’s first volunte gnly treats of 
the Silurian of Britain, we wish him further success in his 
continued work upen the British Devonian and Caf- 
Boniferous species, the foss prms in @hich require the 
most minute, careful, and detailed study. è R. E. 


E OUR, BOOR ‘SHELF 

Social History of the Races of Mankind. * Fifth Diyision $ 
Aramægıs. By A. Featherman. (London: Trubpes 
1881.) gri ` 


WE do not like to discourage a student who has evidently 
a zeal for knowledge, and must have given great labour to 
compiling the comprehensive account of human society; 
of which this volume as the first instament published. 
But we are-bound to say he does not seem alive to the 
differences of value among the travellers’ books of which 
he gives a list at the end of each section, and ut of 
which he has pieced together extractsedescribing Jews; 
Arabs, Egyptians, &c. Thus some statemefit about the, 
Copts may be: out of Lane’s “ Modern Egyptians,” or, it 
may be out of Miss Lot’s “Nights in the Harem,” and 
the reader would rathér like to know which is which, Mr.° 
Featherman writes in his preface ; “The facts have been 
selected with critical discernment, and no doubtful or in- 
credible statements àre admitted in the text, unless ‘con- 
troverted in a footnote.” Then follows an introduction; 
which begins : “ The primeval man did not spring from 4 
single stock, or from one ancestral type. Hearose uder 
varying conditions, and at- different geological periods. 
The initiatory forces of nature which caused his: prinai- 


isothermal regions of the earth, and whenever the favour- ‘ 
able circumstances were,capable of producing and foster- 
ing into maturity the human animal, there he appeared,” 
&c.. &c. Putting preface-and introduction together, it is 
plain that the author’s critical discernment does‘ not 
enable him to know a doubtful statement when he sees it, 
even when it is of his own making. In fact. he does not 
quite know where he is, or a casual look into his Volume 
would not show the ancient Egyptians classed among the 
Aramzan or Semitic’ nations without mention of their 
great physical difference from Jews and Arabs, nor would 
there be found in the account of the Egyptian religion a 
mention of Isis as being Ceres and Proserpine, mother 
and daughter at once. The book deserves a place @ the 
library shelf, and will be useful to ste especially for 
known minor groups. It is doubtful if its reception -by 
case it goes on, the mategjgls ought to be mere carefully 
selected, and references given. n 


p © 
Commercial Organic Analysis. By A. H. Allen. * Vol, II: 
' (London: Churchill, 1882.) 


THE first volume of Mr. Allen’s work ‘treated of cyanogen 
compounds, alcohol derivatives, phenols afid acids; in 


er 


of the work has been fully maintained in the description 
of the properties, tests and assay of fhe hydrocarbons, 
fixed oils, and fats, sugars, stagch and its isomers, alka- 
loids and organic bases, &c. •'The author has omitted; as 
stated in his preface, all mention of dyes and colouring 
matters, coal-gas, and animal product% on the grbufid 
that their consideration would have inconveniently in-- 
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tive development, existed in the same dégree in all the.. 
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its descriptions of Druses, Talmud Jews, and other little- . 


the public will justify the series being continued; but in. 


this second part the very useful and -practical character : 


e 
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creased the size of the work. This isesomewhat to 
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be 


` tegretted, as they are matters of quite asmuch importance 


as fixed oils, &@, te which a long’chapter is devoted, and 


thgir inclusion would have certainly increased the value of fethe author.conqlud¢s that thé ventuicular congractiowwis ot-» 


the book for all generalgpurposes. : 
` The chapters on paraffins, terpines, and homologues of 
benzene ar@ very “clear, and in many cases detailed 
méthods of assay, as, for instance, with benzene, anthra- 
i Sens &c., are given that will be fourfi of practical vajue. 
“large 
neethods of examination of fattyoils and fats employed 
in the soap manyfacture, aag the safhe section also gives 
considerable general infomt 
soap with methods in some cases improved by the 
author, éor the analysis of soaps ; in particular a tabular 
-2irangement of analysis of g soap on p. 242. 3 
About 100 page@ are devoted to the important subject 
of sugars,eand fm this space we find an admirable con- 
dengahon of methods in use, both optical and chemical, 


for thevdetection and determination of the various varie- ' 


ties of Sugars met*with cpmmercially. The optical por- 

-tion is prefaced by some short remarks on’ construction, 
and varieties of polometers in use, which might with 
advantage Ravegbeen somewhat extended. 

All the methods given in this “section are up fo date, 
and ‘cannot fail to be of use not only to the practical man, 
but ta.the student. : . 
. The chapter qn the alkaloids is also a very complete 
compilation ef-methods of detection, &c., that have been 
proposed and found to be reliable up to date. No doubt 
the book will be found valuable as a reliable compilation 
of methods, &c., as such, saving-much time and trouble 
in referring to the original publications. The author is 
an-eminently practical chemist, and in his preface to the 
first .volume seems to deride the teaching „of. “ ultimate 
organic analysis” and the “ringing the changes on the 
éverlasting-chloro-bromo.and nitro derivatives of bodies 
of the aromatic series.” i aS 

- The qualify of Mr. Allen’s production atones somewhat 
fog-this ebullition, for his book requires a considerable 
amount of theeretical knowledge to: be possessed by the 


„user; and it is very’ desirable, if we are to maintain a 


position as chemists at all, that the cant about ‘‘purely 

practical work” should cease, and a more thorough foun- 
„dation in theoretical chemistry be imparted to students, 
. so that they. may become’reliable practical men, and not 
« mere machines for manipulating test-tubes, - 


`` Nordemskjild’s Arctic Voyage Round Asia and Europe. 


- up to a very Sigh mark. 


ss M.D. 8vo., pp. 72. 


-A Popular Account of the North-East Passage of the 
Vega, 1878-80. By Lieut. A. Hovgaard. Translated 

from the Danish by H. L, Brekstad. Maps and Illus- 
trations. (London: Sampson Low and Co., 1882.) 


LIEUT. HOVGAARD, of the Danish Navy, was one of the 
mosteefficient members of Baron Nordenskjéld’s well- 
selected staff on board the Vega. When he returned from 
the remarkable voyage, he very naturally felt impelled to 
tell his countrymen how he had fared“and what he had 
seen. This he has done ina pleasant and popular style, 
utilising togsome extent the gwaterial collected by his 
chief. Lieut. Hovgaard; while dealing mainly with its 
lighter gspect$? gives a fairly complete sketch of the 
voyage. ‘The translation is well dond¥and the translator 
deserves special credit for the intellgible way in which he 
has rendered Russi&n names. The illustrations are not 


The Sphygmograph, its History and Use as an Aid to 
Diagnosis in Ovdingry Practice. By R. E. Dudgeon, 
(London : Bailliére, Tyndall, and 


. 


Cox). 


THIS book may be of some service to beginners, as it 
gives rudimentasy instruction in the use of the instrument, 
but this is all it does. -The history is carelessly written, 
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apter is devoted to the description of. 


tion respecting varieties of ; 
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the account of the igdicatigns given by the sphygmo- 


gram is imperfect, md the deductiogs drawn are some- 
times, we think, incorrect. From a curve.in the tpstroke 


a peristaltic character, a conclusion which would be most 
important if it were correct. But he does not awall take 
into consideration the $reat probabiliey that thig curve ‘is. 


| due to instrumental error, ingsmuch as it tloes not appear 


in the tracings obtained by Margy’s sphygmograph, in® 
which the connectiow of the-witing-lever with. the artery 
is moresperéect than in Dr..Dudgeon’s thstruneegt. eThe 
chief value of the bapR congistg im the dgscription and 
directions, for applying Dr. Dudgeon’s sphygmograph, 
which certainly possessewthe great advgntage over other 


instruments, that it is much cheaper, and can be mpplied@ - 


much mare quickly, arti with much less trouble. 


A Great Mathematical Question, *By T. Wakelin, BA. 
(Melbourne : `G. Robertson, 188g.) è -° 


A PAMPHLET of 16 pp., with a coloured dfagram, the 
object of which is to shew the fallacy of the measere of 
kinetic energy. It is an account of the old dispute 
originated by Leibnitz, and about seven pages are taken 
up with extracts from: Whewell’s “ History of the In- 
ductive Sciences” (vol. ii. pp. 68-70); Benny. Cyclo- 


pedia, “Vis Viva”; Encycl Brit, ‘ Energy”; Balfour 
‘| Stewart, “ Heat” (pp. 301-4); and Routh’ 


“Rigid. 


Dynamics” (pp. 260, 263, 270-1), with % referende. to ° 


Todhunter’s “ Mechanics” (pp. 210, 211). We would. 
suggest, as additional references, Clerk Maxwell, “ Mat- 
ter and Motion” (§ Ixxvii.), and Tait’s “Recent Ad- 
vances in Physical Science.’ Mr. Wakelin concludes: 
“It will therefore be seen that the distance through which 
a body fels during the time of falling, is nat a measure 
of the work of the force of gravity during that time. 
This, of course, means that the ordinary measure of the 
kinetic energy of a mgss in motion is an erroneous one.” - 
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LETTERS TO THE EDITOR, 


[The Editor does not hold himself responsible For opinions expreset 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected me@nuscripts, 
No notice is taken of anonymous communications, 


[The Editor urgently requests correspondents to keep their letters" 


as short as possible, The pressure on Ris space is æ great 
that it is impossible otherwise to ensure thea appearance even 
of communications containing interesting and novel facts.) 


The Existence of a Voice in Lizards 


THE letters on the existence of a voice inglizards, by M. 
Pascoe and S. P.. Oliver, in NATURE, vol. xxv, pp. 32, 174, 
gave me much pleasure, being a confirmation of observations 
first made and published by myself in 1874, but doubted in 
different quarters. In my paper, ‘‘Zoologische Studien auf 
Capri, II. "Lacerta muralis coerulea, ein Beitrag zur Darwinschen 
Lehre, Leipzig, Engelmann, 1874” (p. 20),*I have laid down 
the result of my observations, in the first instan@e, concerning 
the habits of the bluish-black wall-lizard, Lacerta muralis . 
caerulea, discovered by me on the Faraglione rock near Capf, 
and subsequently on those of other wall-lizards. There, € say: 
“ To the harmlessness (or fearlessness, fhentioned previously) of 
the blue inhabitant of rocks—Lacerta murafis cerulea—I owe 
the discovery of the animal’s intonapng, capacity, a peculiarity 
generally ascribed among reptiles to the geckoes and chamzleons, 
but never observed in wall-lizards till now.” y 


One summer-day I heard in the room where I kept a cage of ` 


lizards a peculiar sound, similar to the piping of a nestling, only 
softer. Having listened attentively, I-was surprised to find it 
proceeding from the throat of one of my male blue lizards. 1 
Leisurely resting on a stone,-the animal repeated the sound 


‘a dozen times, perhaps at intervals of about a quarter of a 


minute, each time opening its math a little way. For several 
consecutive weeks I noticed the same kind of voice in other 
individuals of both sexes, after which period I did not hear 
it for months. A series of these calls were takem down by 
me from ear; I give them here: “chri, bschi, riä, bi, bschia.” 
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Among these slightly protracted notes ethe ch, sch, i, and a 
predomjnated, -As togthéir possible meahing I am still in the 
s dark; I as noteeven able to gcian whether they were to 
expresa sengation of pleasure “br cofogt,. pain, or passion, ; 
The animals seemed to be in quite a normal condition, Ag I Dummer’s plan of 1698 shows thitahen the haven was open 
æ—.- ~ shall relate furthé: on, I overheard afteswards a common wall- | up to the castle, with the site of an old outfall about one mile 
lizird of Capri, growg blind by conjanctivitis, in the act of | west of the then entrance, which had been geflectegeastward by 
producing the samg sounds. - ; BGs the travelling shingle, and about this period, from its becomiag 
e After it had been attempted t@ reject my statements, without | constantly blocked up, he Jand-owners appear to have taken 
- ` any reasoning, indeed by dtclaging thegvoice described by me to | steps*to render the drainage permanent by placingsa sluice and s 
. have been the effect of a rheumatic affectio& of the mucous mem- | trunk at the entrance, so that the haven has lapsed into a marsh 
brane’, wh%h whe Italian lizards had cortiracted tn our cold | sewer or drain, -e . : + 
German climates I happênegd toppear” the same sounds froma | “A reference to well-kfown mage shows thg} this Ness must 
lizard under circumstances wholly excluding every supposition as | have advanced seaward up to a certein period, at the rate of ten 
; to its being hy abnormal foice. I®have shortly communicated | yards per annum, when, however, the westeri# supply became 
whe factein my paper ‘f Untersuchungen uber das Varuren gregtly diminished by the old Brigtiton beac} being gradually used 
der Mauereidechse, ein Beitrag gur Theerie von deg Entwicklung | up, the subsequent diminution and,retreat of this point aéforded 
us constitutionellen Ursachen, sowie zum Darwinismus,” in | material for the continued increase of Dungegess to the-leeward 2 
Troschel’s Archiv fur Maturg.schichic, xlvii, Jahrgang, - 1881, -| of it. i ž 


e ° 
and east of this formation, viz. Eastbourne and Peveissey ba§s, 
like those now at Dungeness, must have afférdefl considerable * 
shelter with three fathoms of water, now, owever, reduced to 
one, and the 4rea of shelter correspondingly custailed. . >. 













~ . 
andeseparately in Nicolai’s Library, Berlin, 1881 {pp. 66-68), From 1724, downwards, the recession of the point has averaged e 
Š “I quotesthe fojiSwing passage :— : over certain ferms a rate of from seven to ten yafds per annwn,’ . 
y “In 1877, having ordered a man -to search the middle | entailing the abandonment of sevegal of the Martello lowers ve 
Faragli8ne, rock for lizards, I waitell for his return in a little | which fringe this portion of the coast, as wéll as the west fort at 
+ > Doat at the foot of the rock. After a while, the man came down | the Point, dismantled forty years back, also constant expenditure 
~ _— witha number of captured lizards tied up in his pocket-handker- | in heavier and deeper retaining walls in front of the fosse of the 


-chief. I was going to take a specimen of Lacerta muralis 
carulea—Cerubescens mihi—which he had just released, in my | local encroachment of the sea. Z : 
own hand, wen it uttered repeatedly, in swift succession, a} It results from this continued recession of the shore that the 
series of vry sharp tones, sounding like ‘bschi,’ and reminding | works at the circular redoubt form an advanced point. Tp the . 
* me ofthe hoarse Siping of a mouse or a young bird.” i early part of this century the shore in front, of this work was < 
Moreover, I mentioned that Dugès already tells us of Zacerta | much more seaward, and in front of particula? Magtello Towers . 
Edwardsii, & little lizard pecttar to the shores of the Mediter- | in Eastbourne Bay it has retreated over certain terms of years at » 
- ranean, that itis apt to utter a sound resembling the creaking of | the rate of one yard per'annum, -This is shown by the known, 
` a Cerambyx. And he further reports that Lacerta ocellata, a | distance from the towers to high-water mark at the time of their 
large lizard of the south, when angry, will expel its breath.so | construction, The waste since the erection of these towers has 
vehemently that a sort of voice is produced. And M. H. | been mainly westward in Eastbourne Bay, accompanied by a 
Landois, of Münster, at my request, informed me last year that | certain local increase for a short distance to the eastward of the , 
Lacerta viridis was able to utter a distinctly hissing or blowing | Point in Peveysey Bay, a similar result to that experienced at -~ 
sound, These reptiles on being approached on a hot summer | Dungeness. i : eal 
day, would rush furiously at their epemy, gt the same time making From Dungeness to Langley Point, a stretch of thirty miles, 
: use of their voices, so that they were distinctly heard, except where intersected by harbour mouths, thefe is an @n- 
Excepting the few instances abo@e mentioned, in which the | interrupted belt of shingle. Over the last century dh elongation 
existence of voices in lizards has been observed, I am not aware | of the east point (Dungeness) appears to have consumed the 
of any corrolorative evidence preceding that discovery, a circum- | western surplus supply, as shown by the correspgnding retreat 8f 
staiice which is easily explairied by the general taciturnity of the | the western (Langley) point. The intermediate belt has with 
animal, which but rarely makes use ofgts voice. : less fluctuation been driven more landward, showing that- a 
‘ On the ther hand, the 7afoya Douglasii, a kind of lizard | littoral wastwg away from wave action at one point is balancell - 
-bieg near the’ Oregon Lake, when irritated, hisses very | by a corresponding increase at another. ' 
audibly. InJike. manner are she Iguanas reported to hiss and The plan by Grenville Collins, 1693, shows Pemsey Haven 
blow df being caught. TH. Ermer, clearly defined with two arms or branches, and a considerable  - 
- Professor of Zoology in the University of Tubingen |, entrance, but contains no notice of such a projection as Langley 
; ` , Point. The topographical survey by Yeakel and Gardner, 1778, 
a well-executed map to a scale of two inches to the mile,@hows 
it-stretching one and a quarter mile into the sea in a south- 
easterly direction. Of course the accuracy of the rates of 
progression and retrocession given above are based on a, com- 
parison of Desmaretz’s surveys with those of recent date, and- ‘ 
depend on the, character of the former. The remarkable changes 
in the coast-line along Eastbourne Bay, its sma depth, the little 
protection afforded by Beachy Head, and ghe eastward move- 
ment of Langley Point, are, as in the Dungeness case, argu- 
-ments against artificial works in either of these bays. t 
nd J. Be REDMAN 
6, Queen Anne’s Gate, Westminster, S. W., April 29 
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circular redoubt, at its westgrn extremity, to check the repeated = 
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Sea-shore Alluvion-—Langley Point 


Tais spit of shingle, thrown up under the lee of Beachy 
Head and to the eastward of Eastbourne, is formed, like Dunge- 
-ness, to windward of what was anciently a large tidal estuary 
- forming Pemsey or Pevensey Haven, At the Roman period the 
- mound on which stand the ruins of the castle, was washed by 
the sea. The win@vard supply of shingle forming this ness 
came from theebeach at Brighthelmstone, a fortified town below 
the cliff, in Elizabeth’s reign, on the site of the chain pier, gra- 
diplly underniined by the sea, and not wholly destroyed until 
the éndof the last and commencement of the present century, 
and the growing out of Imngley Point is coincident in time with’ 
the destruction of the Brighton beach as its subsequent retreat 
and decline are coe¥al with the rapid increase of. Dungeness to g * 
the leeward. In effect, Laitgley Point in 1736 projected three- | Mx. HANNAY’s ex@lanation of the colours observed in his 
quarters of a mile furtherginto the sea than at present, and it is | daik rooms, seems quite in accordance with orthodox science. 
a curious fac: that the breakwater proposed by the Harbour of | It is not the explanation I should myself offer, but as that would 
Refuge Commission of 1840, parallel to, and one mile from the | occupy too much space, and as I am conscious I sheuld not carry 
shore in Eastbourne Bay, opposite’ the ‘(Wish Tower” site and | the public with me, I refrain from entering on it. 
the Grand Redoubt touched at the north-east end of its eastern ‘What I do object to is the notion apparently entertained by 


© > kant the low-water line of 1736, as shown by the surveys of.[ Mr. Hannay, that his attempted explanationgof this single phe- 
K- - Desmaretz, the well-known ordnance surveyor of that period, | nomenon, explains also the experiments in the formation- of 
ue -but situate in three to four fathems cf water in 1840. This.is.| colour I showed him. How can thig explain the fact that I can 


a striking illustration of the amount o` speculation respecting | show in the space of a few inches, from mixture of black and 
. any increased area of anchorage to be obtained and maintained .| white alom, a dozen. different colours side by side, mostly as 
‘- by artificial, works in the vicinity of thesé shingle moles or in- | clear and bright as if painted? And how does it explaif the 


> closing recessions therein. In Desmaretz’s time the bays west | faĉt,ethat using the exact same proportion of black and white 
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atl worlsing at the same speed, the`motion @o the one hand will 
* produce zed,°an@-when reversed, J/ve?® Mr, Hannay also 
seetis to imply Ghat the colours of my experiments to be seen 
ell, should be booked at passively or without k€en attention. 
n the contrary, the morgslight thrown on them, and the keener, 
fresher, and younger the eyes of the observer, the more brilliant 
- are the colgirs, ang if a boy of ten or twelve years old, who 
never saw anything of the sort before, be called in, he will 
describe them better than grown peopl? : - 
Scientific men have hitherto considered ıt a sufficient explana- 
tion of these experiments to say the effects are ‘* physiological,” 
- “as if colour were*ever anything elses Newton says, speaking of 
coloured rays, that he uses term merely to suit the under- 
standing of the vulgar, as they are nothing but a certain power 
and disposition to stir up a sensation of this or that colour. 
Prof. Qgden Rood again classes these as sudyective colong, a 
werd which, if it has any megning at all beyond a very limited 
one, can have none with reference to colours which remain per- 
manent so long a6 the machine is in motion. g 
e 279 York Place, Manchester, April 22 
e- - e 
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` How may Clouds conbisting of- Liquid or of Frozen 
Water be Distinguished ? 


In Natwrz, vol, xxv. p. 529, M. de Fonvielle asks my 
opinion as to What observations mey be made in a balloon to 
discoves whether in a cloud whose temperature is below zero the 
minute particles of water are liquid or solid. 

There may be difficulties in the way of deciding by direct 
observation of thg form of the particles, whether they are globules 
or crystals, But since H. B. de Saussure, a century ago (‘‘ Essai 

* sur ’Hygrométrie), by means of a single lens, could distinguish 
in the air. over heated water, globules of condensed water of 
different size, greater ones which appeared to him full, and 
smaller ones which he regarded as hollow; and when in more 
recent times A, Waller (Pii/osoph. Transactions, 1847) could 
make his ‘microscopic observations on the so-called vesicular 
vapour of water as existing in the vapours of steam and in clouds, 
&e.,” with the result that he denied-the exi: tence of mist-vesicles, 
it seems possible that by means of a magnifying instrument the 
fdtm of the,particles suspended in the air can be recognised. 

A sure evidence, but obtainable only under favourable circum- 
tances, that the particles forming a cloud are ice-crystals would 
e the observation of the halos of 22° and 46° radius and of para- 

helions as produced by the cloud. HERMANN Kopp 
e Heidelberg, May 3 





On the Conservation of Solar Energy 


Dr. S1EMENS’s theory of the constitution of the sun implies that 
there is an ‘absorption of solar rays constantly going on in space. 
If this is so, space cannot be_perfectly transparent. 

astronomer of the early part of the present century—I 
think it was Olbers—came to the same conclusion, though frcm 
different reasons. He found that as the space-penetrating 
powers of the telescope is increased, the number of stars that 
‘become visible does not in@ease so rapidly as it would if they 
were evenly scattered through space, and if space were perfectly 
transparent ; afid he concluded that most probably space is not 
perfectly transparemt, This, however, is by no means conclusive, 
because it is possible that the reason why the number of stars 
that become visible does not increase as gt ought to do on the 
supposition, is that the number of stars in the universe is limited. 
i JOSEPH JOHN MURPHY 
Old Fcyge Dunmurry, co. Anjsim, May 3 
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CYCLONES ® ' 

° II. . 
N our former article we dwelt on the deductions arrived 
at by the author from a consideration of the mecha- 
nical theory of cyclones. We-will now proceed to examine 
how far such theoretical relations are corroborated by the 
results of observation. The results of observation utilised 
by the author compris@ those of the Rev. W. Clement 
Ley, published in his “ Laws of the Winds”; those of 


e ` *** Methods and Results of Meteorological Researches for the use of the 
Coast Pilot.” Part 1],—On Cyclones, Waterspouts, and Tornadoes e By 
William Ferrel. (Washington, 1880.) Continued from p, r2. ° 


too gnoe 





Prof. Loomis, deduged from a study of the U.S. Signal 
-Service ‘charts ; those of Dr. Hildebraridsson,, with re- 
gard, to the upper cyrrentgfrom an examination’ of the 
Danish synoptic tharts; those of Capt. Teynbedy frome 
a study of the Atlantic storms; and lastly, some con- 
tained in a recentS work on the hurricanes of, the 
Antilles, by Padre Vines of Habana? . My, Fertel at the 
outset pointedly remarks taat fot a mariner to be able, 
to make use of the Jaws degluced from a study of the 
theory of cyclones®not only a knowledge of such laws is 
requisite, “but lileewise of ¢he normal stakes Ofthe*wind 
and of the barometrie pregguresin® all parte of the ocean 
and at ali seasons of the year, unaffected by thy abnormal 
disturb&nces of these progressive cyclpnes¢ since with 


a knowledge of the normal conditions of the winds and” + 


of the barometric pr€ssure &t any time and place he cap 
perceive the frst indications of thaabnormal disturbances 
which are the forerunners of these storms, and so, caw be 
on his guard, and then wich a knowledge of these storms 
or cyclones, he can generally avoid at least their most 
dangerous part.” 1 : ° 

With regard to the first result from theory, viz, the 
general incurvature of the winds ina cyclone, which was 
formerly altogether denied by thé cyclonists—so-called— 
Reid and Piddington (not Redfield), or inordinately mag- 
nified m every case by Espy, and other upholders of the 
radial theory, there seems to be no doubg from the gesults,: 
of observation here given, as well as from others not cited 
by the author, that the wind deviates to a eonsiderable 
extent from the tangent to the isobars inwards towards 
the low centre. Moreover, in accordance with theory, this 
inclination is greater at inland stations where there is 
more surface friction than at or near the sea when it is 
less, Thus Ley found the inclination to besabout 29° for’ 
inland stations, but:only 13° for those on the coast. This 
difference between the inclination at sea and on land may 
perhaps account forgthe tenacity with which sea captains 
still cling to tke notion that the wind blows ip circles 
coincident with the isoBars; since it is precisely at sea 
where the incurvature should theoretically be least. The 
increase in the inclination corresponding to a decrease in 
the latitude is hkewise borne out by observation. Thus 
from Ley’s observatiofs, which embrace Northgand South 


Europe, the mean inclination to the isobar is about,25°, _ 


from those of Capt. Toynbee@n latituge 50° it is 29°, from 
-those af Loomis nearer the equator in America 47%} from 
those cf Padre Vifies in the Antilles 45°,"and we-may add 
from some in the Bay of Bengal, mentioned by Blanford, 
about 42°, $ : 
It is thus pretty evident, as the authgr remarks, that 
`“ though the horn-cards of Piddington based on the 
strictly circular theory of the winds may still be used at 
sea in high latitudes without great error, yet nearer the 
equator they must become more erroneous, and entirely - 
fail at the equator if cyclones: could exist there.” Mr. « 
Meldrum, of Mauritius, as far back as 1867 drew atten- 
tion to the disasters which resultéd in consequence of . 
vessels having estimated the direction of the centreg of 
cyclones according to the rules of the circular thebry, 
and since the publication by M. Gaye of his “‘ Défense de 
la loi de tempêtes,” has strenuously opposed the resusci- 
tation of this exploded doctrine. Me has also lately 
given an admirable proof of tht truth of the incurvature, 
by publicly announcing when thẹ wind, in a cyclone on 
March 21, 1878, was from the north-east in Mauritius, 
that the centre of the storm was not to the north-wést- 
ward according to the circular theory, but to the west- 
south-westward, which was afterwards found to have been | 
the case, . 

It is a manifest duty pare which mankind owes itself, 
ifthe dangers of the sea dre to be minimised, that the 
amount of inclination of the wind to the isobar should 
be determined by observation in different seas and for 


* Some of these included very gentle winds, 


~ 
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. different latitudes, in prder ¢hat tẹ navigator may be 
able te modify his sules accordingly, and so avoid such a 
fatal error as that of running graqually into the centre 

* of a Storm, Which a rigid adherence td Pia@dington’s rules 
would be certain to entail èe a 

‘So far we have not considered what_effect is produced 
on the inclinatiqn b$ the progressive motion of a cyclone. 

«Were a cyclone reguldr in form and stationary, the in- 
clination should obviously be the game at every point on 

~the surrounding jsobars, When, as $ generally the case, 
it ha$ a prBgressive motion, this— on the suppSsitfon that 
it is mainly dite to the'generak motiens of the atmosphere 
—should, Dy a simple application of the parallelogram of 

«Velocities, akter rt only*the velocity but the diréction of 
the ‘inflowing winds, increasing their inclination in the 
year, and diminishing it in the front part of the cyclone. 


. This concision tallies remarkably well with. the ob- 


-sefvatigns of Padre Viñes in the Antilles, where the 
cyclones trav®l westwards, as well as with those of Prof. 
Loomis in North America, where they travel towards the 
east.- ‘When we come to Europe, however, a remarkable 
exceptian to this rule occurs, since here the inclination 
is much greater on the east or front side (especially south- 
“east) of a cyclone than® on the west or rear: side.! The 


-author attempts an explanation. of this fact on p. 40, but'a- 


‘better one both of this and of the equally. enormous 
‘e though oppositedifference found by Loomis between the 
‘inclination in the rear and front parts of cyclones in the 
United States, which can hardly be altogether due to the 
admittedly small velocity of the general motion of the air 
over America from west to east is given by-Lieut. Spindler, 
of the Russian Navy, in a recent number of. the Reper- 
-Loriumg where he considers it to be mostly due to the 
friction encountered by the wind on the Continental side 
of cyclones, increasing the inclination in the west and 
therefore rear part of the American cyclones, and that in 
the east or front part of the European cyclones. 5 
If the general truth pf the difference between the incli- 
nation in the front and rear of cyclones at sea, due to their 


progressive motiop, be admitted, the case of the- poor’ 


navigator “becomes still more complicated, as in addition 


to considering latitude, distance ¿from the centre, and’ 


~ velocity of the wind, he must likewise consider in what 
‘quadrant of the cyclone he is situated, since the direction 


of the vortex with referexce to that of the wind, is so” 


-differ€nt in different quadrants. Fortunately it is just in 
front of a cyclone—the most dangerous position for a 
ship to be in—where the old circular rules are ‘least at 
fault, since it isgprecisely here where theoretically the in- 
clination shoulg be least. 2. ` 
-With respect to upper currents, the. results derived 
from theory are remarkably confirmed by those--from 
observation. In general, since the airflows in towards 
the centre below, it must flow out from it above, and also 
somewhat across ghe current which flows below, so that 
if we stand fgcing the wind at the earth’s surface, and at 
no very great distance from the low centre, the upper 
ctgrent should almost invariably flow from some point to 
our right. This agrees with observation, since, accord- 
ing- to Clement Ley, tle average direction of the upper 
currents is 44° tg the right of the direction from which 
the surface-winds blow. „The general conclusion arrived 
at by Mr. Ley regarding upper currents, that they “ mani- 
fest-a -céntrifugal ten@ency over areas of. low pressure, 


and a centripetal over those of high,” is identical. with- 


‘-that -arrived at- by Di. Hildebrandsson, and with the 
- authors theory asfar as-it applies to ordinary, or-as he 
calls them, warm-centred cyclones." = 
Cold-centred cyclones, to which we alluded -in -our 
previous article, do not seen to have been identified by 


* In the north-west quadrant the inclmation according to Ley is only 9°, 
while in the south-east quadrant it 1s 35°. = ` 

%2 Ueber die Abhangigkeit der Starke und Richtung des Windes von der 
Grosse und Richtung des Gradienten an den Kústen des Baltischen Meeres. 
“Rep. fur Met , tom vii No 5, St Petersburg, 1880. 
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the author except in a stationary form syrroundimg eitħer 
pole. The obser¥ations of the- upper currents hitherto” 
made indeed drgue powerfully againse teir existence at 
all in the‘ progressive form, since in theif case the upper 
currents should How in towards Whe low centre, accom- « 
panied -by a gentle outflow below,~a state of things dia- 
metrically opposed to all present experfence iff connection 
with a central area of low barometer. . ; 

The author next di§cusses the effect of the general po- 
gressive motion of the atmosphere on the upper currents, 
which is similar to that en the lower currehts, but larger iff 
consequence of its increase vggle the altitgde. In winter 
when the progressive motion is theoretically larger than in 
summer (Part I.), the-upper-currents in our region should 
in enearly all cases- move from some westerly pdint, ac- 


quiring. their greatest velocitye on the south side*of the . 


low centre» In summer the direction$-should be more 
variable, and the wind’s velocity less. Observation vgrifies 
both thes@ conclusions; thus Clement bey found: the’ 
greatest velocities of the upper currents, such as 120 miles 
an hour, to occur generally in thé winter, when the éyclone 
centre was to the north or north-east, and it,was travelling 
eastwards. On the other hand the cases ing which the- 
upper'clouds were found, to be stationary most commonly 
occurred in summer, and near the centre of areas of -high 
pressure. These facts, both as-regards the strength and 
direction of the upper currents, are confirmed. by-#Prof. 
Loomis’s observations of the winds on Moant-Washington. 
The author then proceeds-to show how the upfer currents , 
may be employed to indicate through the medium of their 
visible accompaniments—the cirrus clouds—-the approach 
and direction of a-distant cyclone; a point’ most valuable 
to the seaman, who carinot command a daily weather 
chart, He says: “The almost universal precursor of a 
distant’ storm» is the appearance of more cirrus-clouds 
than usual, not only differing from those of the general 
currents in form, but also in the direction of the currents 
indicated by those clouds.’’ ` è es 
In low latitudes, where according: to theory the upper 

and lower currents are’ more nearly radial -to- and frog 


’ 


“the centre respectively,- the direction from- which- these - 


clouds ‘come, especially while the storny is- still at some 
considerable distance, is found to indicate very nearby 
the direction of its vortex. In higher latitudes matters 
are more complicated, since the currents are more tah- 
gential, the upper currents flowing anticyclonically at 
great distances from the centre, but’ even here, the ob- 
server will not, as a rule,.be far wrong according to the 
author’s diagrams, and those of Clement Ley, if he flaces. 
the centre of the- approaching storm a little to. the right 
ofithe direction from which the cirrus advances; ~ °% - 
‘Regarding the existence of-ananti-cyclone in connection 
with every cyclone, and the broad annulus of high baro- 
meter with its maximum at the dividing limit between 
them, the author finds ample confirmatory evidemce ; 
though from the fact that the depressién at the centre is 
more marked than the rise of pressure near the border of 
the cyclone, the latter is often so masked by other irregu- 
larities as not to be readily discernible on a synoptic chart. 
In our own islands, where ag frequently encounger a string 
of'small cyclones travelling over us from the Fa hale? the 
barometer rises briskly after the passage of @ach loy centre 
only to warn us ofthe approach ofits successor, from 
whence no doubt arose the old maxim, “ Quick rise after 
low foretells stronger blow.” The author mentions that 
the approach of the hurricane of September, 1875, was 
indicated’ at Havana’ by asudden rise of the barometer, 


1 This increase in the velocity.of ‘the. general atmmspheric drift with the 
altitude is shown in Part I. p 45, to result fron the relations between the 
velocity of the wind and the observed etric pressures and temperatures 
in different partS of the world. For-the latitude of the British Isles the east- 
ward component of velocity at the elevation of five miles—the height of the 
cirrus-clouds—is estimated to average about sixty-three “miles per hour in 
January, twenty-nine miles per hour in July, and-throyghout the year about 
fifty miles per hour. At the surface, the mean velocity is calculated to be 
four Rules per hour in January, and two and a half miles in July. 

. es 


a = “° y s 


. 


ae 7 % a“ x e 5 f  - y: 
eo. ° 7 = Ld f e e 
May 1i, 1882] e "t NATURE e ! 2. 33 


z — z ; s 
white the eyclone was yet at the Windwasd Islands, about 
t200 miles disfanf® - ` e . 

A sudden. aÑ abnormal. rise of the barometer thus 
constitutes: as ineportant a warning to a navigator as`a 
similar fall, or a band @@cirrus-cloud, only to be able to 
make effective use of this danger-signal ‘he ought accu- 
rately to kn@w the wormal height of the barometer where 
-he is, and at, the time of year. Thg author shows how 
this may be fone in Part I., where*he has constructed 
chafts, based on a large series of observations in the 
werthern hemisphere, showing ot only the curves of 
mean annual pregsure, butglso thoséwhich represent the 


' coefficient of annual inequality. From a simple equation 


involving these%wo elements, the normal pressure at any 
time and place can be approximately reckoned, and henge 
the*’ameunt of abnormality determined, 

The author nexj®applies the cyclone theory in explana- 
tion of the variéus inequalities of barometric pressure, 
tvhigh® are obgerved on the same latitude ig different 
longitudes, These inequalities he considers to be mainly 
dependtnt on the’ deviattons of, the mean temperature 
(annual or monthly) from the mean of all longitudes, 
which, he gives in a tabular form for every fifth degree 
of latitude ang every tenth dggree of longitude in 
the northern hemisphere, by means of interpolation 
from'the observations discussed in Part I. From these 


_tabley it appears that in, addition to, and superim-- 
‘posed upon, the, general system of two polar cyclones 


- 


due to the mormal differences of temperature between 
the Equator and the Poles, we have throughout the 
year, and more especially in the winter, the conditions 
for the existence of a large fixed warm-centred cyclone in 


“the North Atlantic, with its centre near Iceland. The 


barometric pressure should consequently be lower hére 
than the mean of the -latutude taken. round. the globe. 
That this is the case is well-known, and also that the pre- 
valence of south-west winds in these islands is due to our 
gerrerally lying on the south-east edge. of this, nearly per- 
petual cyclohe, A similar cyclone similarly prodiced lies 
iņ the North Pacific. Se ee, S 
wo corresponding regions of abnormally low tem- 
perature lie one on the, east side of Asia, and. the 
other on the east side of America, which, according to 
the author’s theory, should give rise to cyclones with cold 
centres. As a matter of fact, however, these conditions 


~ are found to be.completely reversed ; the pressure being 


above the average, especially in winter, when the tem- 
perature-gradients are steeper, and therefore, according 
to th@ author's views, the cyclonic conditions should be 
more developed ;, while the motion of the air at the surface 
is anticyclonic, and outwards from the region of greatest 
relative cold. : 

The least satisfactory prt. of the author’s work is that 
which relates to these cyclones with cold centres.. Their 
nongxistence th the progressive form is admitted, and 
where they should®ccur according to theory in a station- 
ary form, they dre notably absent, except in the two 
circumpolar cyclones.. It is possible, aowever, that they 
may be identified, though in a modified form, and lacking 
the central barometric depressjon at the earth's surface, 


„with what fre termed “ winter‘inticyclones,” which usually 


coincide fvithmreas of great cold, and which, while they 
exhibit “at the earth’s surface an anticyclonic outflow 
of air, are fed above a certain level by a cyclonic 
inflow. ° a TON: 

Finally, as regards rainfall, which is an almost unfailing: 
accompaniment of cyclones, the author, while admitting its, 
assistance, in 'helping, to, maintain a cyclone when once 
started, by the ferces which operate.whenever. vapour is, 
condensed, is strongly opposed to its being a primary 
source of energy, and cites, in favour of this notion’ the 
following conclusion, arrived at by Prof. Loomis, after a, 
gareful study of the U.S. Signal Service charts. “ Rain- 
fall is not.esséntial to the formation of areas of lew | 

. a . 
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barometer, and is notghe pripcipal cause of their forma- 
tion or of their progréssive motion.” 


The last chapter of the author's work whicherelates 


éo tornadoes, watewpButs, 2nd‘ hajistorms, kas already « 


beeh referred to in a ‘spegial article in NATURE, 
and it only remains efor us to observe ‘in conection 
therewith, that while® tornadoes differ specifically in 
many respects from cycloney the econdifion of the at- 


“mosphere in the latter is eminently favourable to their ° 


production. To thie ctrcumst&ince, according to Ferrel, 
may bè attributed the occurrence of sudden blastyof tor- 
nado violence in the middle of cyclenes, acgompanied by 
a rapid oscillation of the wind-vane. It is these sudden 
gusts whieh do the main demage jh such casgs? since, as 


might be expected, the velocity of the wind increases Jer «meq - 


saltum where the gyrations eof the tornadd and the 
cyclone coincide in.direction. They are.foynd to occur® 
more on the cold or clearfng-up side of a cyclone, whigh 
Ferrel explains to be due to the cold upper strat over- 
lapping the warmer central part of the storm, and “thus’ 
promoting a condition gf vertical instability. of, equi- 
librium in which tornadoes are generated with facility. 
Viewing the work as a whole, Mr. Ferrel may be 
congratulated on having presented¢o the world a memoir 
of such luminous research as well as practical utility, 
When we compare it with the numerous*other crude 
treatises and hypotheses evolved during the p&st half- 
century on the same subject, which have rt only brofight 
the science of meteorology idtogridicule, but egcumbered 
our libraries, we feel a deep sense of relief at finding the 
question dealt with by a mathematician of more than 
ordinary ability, and one who does not shrink from 
tackling the real difficulties of the subject. He has for 
some time been known by his writings on hydgodyrfamical 
questions of great importance, especially those applying to 
the’ general motions of the atmosphere, The present work 
will go fer towards placing him in the very front rank of 
physical and theoretical meteorologists. The deductive 


method has been fairly agplied thréughout to: the? equa- “ 
„tions of motion, and its success will ‘do much towards 


counteracting the too prevalent tenderey at the present 


time to induct from every solitary phenomenon, or experi- * 


ment, to some otherwis@baseless hypothesis. If the author ' 
has not accounted for all the peculiarities of cyclones, he 
has‘at least shown that the viewg entertained by the leading 
meteorologists regarding their formatich, chafactemstics, 
and general movements accord with their mechanical 
theory, and that the sources of energy ordinarily assumed 
to act, such as heat, gravization, and terrestrial rotation, 
are sufficient, without having recourse ‘to“any wild hypo- 
thesis founded on some unknown functiorPof electricity. 
The valuable practical hints and suggested modifications 
of existing rules will do much, to avert disasters at sea, 
the, main .purpose, doubtless, for- which the ‘work was 
designec, while its thoroughness and comprehensive 
character will materially help to advan% our, knowledge 
of a meteor, which in one-form or anothtr comprises 
almost every: Condition of the atmosphere included under 
the term ‘‘ wéather,”: E. DOUGLAS ARCHIBALD? - 





ON PHOTOGRAPHS OF THE SPECTRA OF ` 
THE NEBULA IN ORION! 


OR about eighteen months I'have been giviag atten-_ 
tion to the nebula in Orion with two objects in view, 

first, to ascertain whether any changes are taking place in 
that body by making a series of photographs to be com- 
pared,in the future with a similar series ; and .second, to 
photograph the. spectrum of the nebuld in various parts 
so, as to see whether any new_lines could be. found,‘and 

also whether the compositioris uniform throughout. 

As to. the first of these objects I have recently suc- 


*.Read before the National Academy of Sciences, April, 1882, sat 
Washington, U.S., by Henry Draper, M.D. Communicated by the author. 
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ceeded in taking a veyy finefind ex§ensive photograph of 

the nebyla contain®ng most of the delicate outlying parts 
+ which’ were nof in my earlieréphotographs. This is in th 
dewill shortly be 
published. The experimeats have been very difficult be- 
cause an, éxposure of more than twẹ hours ın the telescope 
has been flecesgary? and an exceedingly minute motion of 


“, the stars relative to thé sensRive plate will become apparent 


on account of the high*nagnifying power (180) employed. 
` In carrying Qut the second objéct two contrivances 
havé béeif used ; first, a direct-vjsion*prism tn the cone 
of' rays fromthe objective*befor® they had reacked a 

` focus, and second the jwo-prism spectroscope tjth which 
I have taken photographs of stellar spectra for some 
years past, : 

e During the month of March f have måde two good 
photograph¢ with each of these arrangements.. Those 
with te direct-vision prism, without a shit, have of course 
demanded tat the image’ should be kept “stationary on 
the sehsitive plate throughout the exposure, viz. two 
hours? and they are as difficult © getas good photographs 
of the nebula itself. On the contrary, those obtained with 
the slit spectroscope do not require the same steadfast 
attention. . 

‘The resulfs derived from these photographs are inter- 
esting partly from what they show and partly from what 

‘they promise ig the future. A number of photographs, 
under various conditions, will be needed for the full 
elucidatioa of the subject® f 

The most striking feature is perhaps, the discovery of 
two condensed portions of the nebula just preceding the 
trapezium, which give a continuous spectrum. At those 
placesethere is either gas under great pressure or liquid or. 
solid. I have not been able to detect any stars of sufficient 
magnitude in these portions to produce this effect either 
in my photographs of the nebula or in any of the well- 
known drawings of this objeet. I*seems to me also that 
the photographs shogy evidencg of continuous spectrum 
in other parts of the nebula. In these respects the con- 
clusions asrived at by Lord Rosse in his memoir (PAi? 
Frans. Royal Society, June 20, 1867, p. 70) are to a certain 
extent borne out, é 

The hydrogen line near G, wave-length 4340, is strong 

‘and sharply defined ; that at 4, wave-length 4ror, is more 
delicate, and these are faimt traces of other lines in the 
viol&, Among, these lines there is one point of difference, 
especially well shown in a photograph where the slit was 
placed in a north and south direction across the tra- 
pezium ; the Hy line, A 4340, is of the same length as the 
sht, and whew it intersects the spectrum of the trapezium 
stars, a duplication of effect is visible. If this is not due 
to flickering motion in the atmosphere, it would indicate 


- that hydrogen gas was present even between the eye and 


the trapezium, 


I think the same is true of the Hò line, 
A AIOL, 


But in fhe case of two other faint lines in this 
think the lines are not of the length of the slit, 
one being quite short and the other discontinuous. If 
pis observation should be confirmed by future photo- 
graphs of greater strength, it might point -to a non- 
homogeneous constieution of the nebula, though dif- 
ferences of intrmsic brightness would require to be 
eliminated. ° 

The April number of*the American Fournal of Science 
“contairf$ an account of a photograph of the spectrum of 
this nebula taken by Dr. Huggins. I have not found the 
line at A 3730, of which he speaks, though I have other 
lines which he does not appear to have photographed. 
This may be due to the fact that he had placed his slit 
on a different region of the nebula, or to his employment 
of a reflector and Iceland gpar prism, or to the use of a 
different sensitive preparation. Nevertheless, my refer- 
ence spectrum extends beyond the region in question. 


` Ħ As illustraring the delicacy of working required in this 


research, it may be mentioned that in one of these photo- 
£ oe ê ry 
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graphs the spec®um of a star of the tenth’ magnitude ig 
easily discerned. It is only a short tige since it was 
consideredea feat to get the image of *a qninth magnitude 
star, and now the light of a star of one magnitude lèss 
may be photographed, even Gren dıspersed into a 
spectrum. ‘ P 
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. EPPING FOREST ° g ~ 
ON’ Saturday last, May 6, the Queen declared free- 

to the public the®s600 acres of open land to thé 
north-east of London, knox as Epping Forest. The 
history of the rescue of this m&gnificent tyact, so long the 
favourite resort of London naturalists, has been told many 
times since the Corporation of Lond8n took up the qyes- 
tion, and by their well-direct@l efforts, not only checked 
the encroachment of rapacious land-owmers, but restored 
to the people about 1000 acres of forest lan@ thet haq 
been illegally inclosed. The total cost ef this phikan- 
thropic movement may be estimated at nearly half a mil- 
lon of money, and the Corporation has deservedly earned 
the gratitude of all Londoners, and more especially of 
those -lovers of nature who have for long Seen in the 
habit of regarding the forest as a pres®rve from which 
they could obtain materials for their studies. -It is a 
common tomplaint with our natural history students, that 
the open spaces around London are gradually bent de- 
stroyed as the pressure of population necessitates increase 
of buildings in the suburbs, so that the pr@seivation of 
this large area is really a matter of considerable scientific 
importance, and as such will be regarded with satisfac- 
tion by the readers of NATURE. Fortunately for natu- 
ralists, the Act of Parliament declares that the woodland 
tract under consideration shall be kept as far as possible 
“in its natural aspect.” There has thus been secured to 
the public at large, and tothe metropolitan field natu- 
ralists, a recreation-ground of a quite peculiar character, _ 
and one which will be looked upon as a gręat boon by 
botanists, zoologists, and microscopists. 

The value of Epping Forest, from our point of view, 
lies chiefly in its wildness ; by far the gr@éater portion is 
primitive woodland, which has been but little intérfered 
with by man in comparison with the heaths and commons 
to the north, west, and south of London. Such an ex- 
panse requires little in the way of “improvement.” The 
Conservators have acquired a power of dealing with one 
of the few surviving remnants of primeval Britain, and 
in the interests of that continually increasing class, of the 
public who devote themselves to the various branches of 
out-door natural history, it is to be hoped that this autho- 
rity will be exerted judiciously. We are disposed to 
believe that the requirements, of the ordinary holiday- | 
maker and of the field naturalist are in this case identical. 
To be able to 10am through many miles of wild forest is 
as truly a pleasure and novelty-to thg former as iis a 
necessity to the latter, From whichever side we view the 
question of the conservation of the forest, any attempts to 
destroy its natura? features cannot but be deprecated, and 
in view of the fate of so many of the open spaces round 
London, this position camņpt be too strongly emphasised 
by those to whom the preservation of ow rapidly- 
disappearing natural history resorts ı® a matter of 
importance. x , : 

The problem of managing a tract of country which con- 
sists of a large proportion of primitiv@forest and a smaller 
proportion of land formerly under cultivatfon, so as to 


‘comply with the conditions of the Act and with the re- 


quirements of all classes of the public, is not so difficult as 
might appear at first sight. It ds Wot as though the 
interests of field-naturalists in gny way clashed with those 
of the general public. We have here a wide expanse 
pro delectatione populi, which is to be distinguished and 
to be kept distinct from all other pubic spaces im the 
Vicinity of the metre polis by virtue of its forestal wildness, 
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ka order te maintain it in its “natugal” condition it 
would have beap better if the Conservators had taken 
“counsel with some of the numerous scientific eocicties of 
Lóħdon which are representative of the various classes of 
natural history students and investigators. This is indeed 
‘the only poiat—but,it is a serious one—on which we feel 
compelled: to express our disappointment at the line of 
‘managéenientttaken up by the Conserfitors. The Epping 
Forest Committee consists of twelve members of the Cor- 
` poration and four Verderers chosen septennially by the 
“commoners of the Forest parish@s.¢ Now a Committee 
appointed to deaBwith a scf¥atific question—and as such 
we regard the managemenf of a forest—cannot altogether 
` 4gnore the claims of natural history without incurring the 
orishs of, having their proceedings compared with the 
tragedy of Hamleg with thé’ Prince of Denmark left out. 
The present Versitrers are Sir T. Fowell Buxton, Mr. E. 
. N. Buston’ the Chairman of the London School Board, Mr. 
An@rew Johnston, late High Sheriff of Essex, and Mr. D. 
J. Morgan. The games of these gentlemen encourage us 
to think that it is no fault of theirs if the claims of natural 
history science-are altogether ignored. 
1 U How. to deal with those waste stretches of land formerly 
“ander cultivati is'a question «quite distinct fram the 
management of the wooded portions of the forest. While 
for the latter a minimum of interference would in our 
opini®a be most in accordance with the views of all 
parties, thge @re ample opportunities of “landscape 
gardening” the former. In face of this fact it is some- 
what surprising that the energies of the Conservators 
“ghould thus far have been chiefly directed to alterations 
in the se¢wral portions of the area under their charge, 
: ate glad to see that the Essex Naturalist’s F ield 
b has taken the initiative in inviting the co-operation 
of all natural history students interested in the preserva- 
tion of open spaces in their natural condition, in signing a 
pe against the destruction of the natural features of 
‘pping Forest. The form of petition has been forwarded 
to all the scientific societies of London most concerned in 
this question, and has already received many influential 
signatures.’ If the dedication ceremony of last Saturday 
; the freeing of the Forest an event in the history 
is country, it seems but just that in a period pre- 
nently distinguished for«its scientific culture, the 
naturalists of London should urge their claims ere it be 
too late. R M. 
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THE WINTER OF 1881-2 


HE fine winter months of 1881-2, from November to 
< March, have been, characterised by a mildness 
‘rarely equalled in our British climate. Nowhere in the 
‘British Islands from.Scilly to Shetland, or from Dover 
«to Walentia, was, the mean excess above the normals of 
the temperature of these five months less than 2°'o. 
This was the excess in the south of England; in central 
tricts; such as Oxford and York, i rose to 3°0;. and 
cess increased on advancing northward till it 
‘feo in the upper digwicts of the Tweed, Clyde, 
Yay, ang, Dee; and at Culloden, and Lairg. Every- 
where ọn thf coasts the temperature was from half a 
_ degree to a degree, relatively lower tan in strictly inland 
Situations, 
w: In Scotland the fnean temperature of each of the months 
exceeded if normal, except in a very few localities in 
‘December, when temperature was slightly under the 
average. Each of the other months had a temperature 
from 2°5 to 6°obowe the-normal, In England, on the 
other hand, the fomperatars of January was pretty gene- 
rally under the average, the deficiency amounting in some 
cases, asat Spurnhead, to nearly 2%0; and in the central 
cts of Iraland the deficiency was even greater. In 
yruary, in a few districts of England, temperature fell 
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slightly below the normal, whereas, over large districts Of: 
Scotland, in the same‘month, it rosé tosat least 50. above > 
the normal. " $ . Pee S 
® As regards atsnogpheric pressure its geographical dis.» 
tribution during these months was strikiggly abnormal: 
In each month, as reg4rds departures from the formal. 
there was an excess in the south, wMereas in-the north 
there was a deficiency, or if tere w&s an €xcess at all, it 
was much less than inthe south, Bhe averages of thefive ° 
months give an exce@s Sibove the normal of 0188 inch at 
Torquay atid orm inch at Greenwich} qi énch at 
Llandudno ; 0'063 incl &t Lissag, Pyrone, and o'o88 inch 
at Silloth» 0'023 inch at Islay, and o’061 inch in East 
Lothian ;* oorr inch at Monach, Oute Hepfides, and _ 
0-045 inch at Aberdeen; but a deficiency from the flor 
of 9°019 inch at Kirkwdfl, 0049 inch at North Un: 
0'103 inchin Fard. It was to this ynprecedentedly Steep 
barometric gradient from south-east to north-west fram 
the normals of these winter months, ande the @qually. 
unprecedented predominance and force of sotth-wes erly: 
winds which resulted thewefrom, that we owe the remark~ 
able mildness of last winter. The extraordinarily high- 
pressures which so frequently ruled on the Co nt 
during the winter, and the all but tinless weather which 
accompanied these anti cyclones, and the dow. state of 
many of the rivers on the one hand, and on the other the. 
almost unbroken succession of storms which swept the 
Atlantic with their low pressures and destructive tempests: 
of wind, may be pointed to as the outstanding geatures of 
the great atmospheric disturbance which has signalised 
the winter of 1881-82, of which the mildness of the- 
weather in the British islands was merely an accom: 
paniment. s E 
If the winters of the north-east of Scotlandsfrom whi 
there are temperature observations since’ 1764, be 
mined, it is seen that the mean temperature o! 
months from November to March have been 2”'0, 
above the normal during eighteen winters... These wi 
with the amounts of thé excess above the norm: 
given in the following table, to which is added, the ex 
or deficiency from the normals of each ®f the six summer 
months immediately following :— patie 
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(EBE Apri! | May. | Jye | July. 

aga en 

a eo 
1772-73 +20 12 |-1'4 | 
1777-78 |+2°0 -0'2 +38 
1778-79 +5'21+29 ay | 
1780-81 | +2°0 +35 +26) 
1789-90 +42] -2014+12 ] 
1793-94 (+36 +42|-0°7| 

| | | i 
1795-96 | +2°3|+7°9 |-0°9 |-1°3 - 
1827-28 +27 |+0°6 |+1'§ +18 -0 
1831-32 |+2°§ +12) ~-1'0) 
1833-34 |43°2 +05 426/418 +L ey 
1834-35 |+2°4 | |-0°8 |e os trO- 
1843-44 +38 oo mra EG 

: | | / j 

1845-46 | +41 tor +35 |+6:8 +43 427) 
1848-49 (+23 -1'9 +3122 1-13 | o'2) 
1850-51 421 -14 +0°2/-0'9 -1'3 07 

| | | | 
1857-58 +280 tor -0'3 +44 -2'8 412) 
1868-69 +22 +$2°5 | -4°5 220 417) 
1881-82 +4°1 is | | 

| ~ i i ~ -i f | E 
Means +30 H144 +13 +072 +08 +05 fo 8: 

a | i i | i j 


> l 4. | oe 


Thus. so far as the north-east of Scotland is concerned 
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the mildness of the winter of 1881-82 has only been twice 
excee¥@d, viz. in 1989-90, when it was 4°°2, or o™1 more, 
eand in 1778-79, when it was 5°29 gr 11 more. The 
° winterof 1845-46.showed the same exces? as last winter. 
We also gather from thé table that these winters, which 
gave a mean excess of 3°0, were immediately followed 
by summers warmer ghan usual, the mean six months’ 
e excess being about a degre (0™-8). Indeed, of the whole 
seventeen summers, ohly®one, vig. the summer of 1790, 
can be copsidered as showing a deficiency of temperature 
sufficieft y gitat and prolonged to be regarded as attended 
with serious ®onsequencés t8agricflture. The table is a 
striking general confirmation qf the prognosti¢ Jong and 
idelygent@tain€d that*a mild winter is the precursor of 
a fine warm summer. = 





. . 
SEVRES PORCELAIN AND SCIENCE 


- 
That tRe French should know better than any other 

mation how to enlist art gn the service of science 
is just what might be expected. Such a service on 
the paft_of art to science is only a fair return for the 
immense resources whech scientific research has been able 
to place at the disposal of art. Nowhere have the dis- 
coveries of #cience more useful or more utilised than 
at the lebrated porcelain manufactory of Sèvres, and 
the Mlustrationwhich we give to day will afford some idea 
of the begutiful results which are thus produced, As 
a permanent record of successful scientific efforts, nothing 
could be more satisfactory and appropriate, In Fig. 1 the 
characteristie features of the Arctic regions are rendered 
with almost perfect success and truthfulness; while the 
allegofical gepresentation in Fig. 2, in commemoration of 
the last transit of Venus, is happy in conception, and 
charming in effect, Of the artistic merits of the two 
vases our readers can judge for themselves. It may be 
interesting to give some idea of the difficulties attending 
the nfanufacture of sich delic&te productions, which we 
are able to do, from a lecture by M. Ch. Lauth, Ad- 
mjnistrator of thé Sèvres manufactory, published in Za 
Nature, to which journal also we are indebted for our 
illustrations. e 

Fig. I represents a vase which has been presented to 
King Oscar of Sweden, apd is one-eighth of the original 
size@ Thesplen@id vase represented in Fig. 2 is still only 
in course of execution, and when complete will be placed 
in the Mazarin Gallery of the French National Library ; 
it will be ten times the size of the illustration. M. 
Lauth thinks fhe national institution at Sèvres should 
be organise more as a school for the training of 
workers in the delicate art, than as a mere manu- 
factory. The art of fixing colours on pottery, M. 
Lauth tells us, differs essentially from that which deals 
with the colouring of any other medium. There is 
required in the €naterials perfect adhesion, absolute re- 
sistance to #tmospheric influences, and a brilliancy which 
will make the colours seem part of the object itself. As 
the colours must be subjected to a very high temperature, 
ther@must be eliminaged from the palette of the ceramic 
artist all organic colouring matter, and all the unstable 
mineral colours p he must have recourse to oxides, metallic 
silicates, or to metals, eAnd the fixation of these colours 
is always the result of à chemical action, of a combination 
which takes place at a high temperature between the 
body of the porcelain and the matters used in its decora- 
tion, Many different methods are used for the purpose, 
but they are divided into two great classes—decoration at 
great heat, and the decoration by muffle, an oven of a 
special kind. 

The former consists if applying 
colouring substances, which are fixed and developed at 
the same temperature as that at which the porcelain is 
baked ; this is how the most valued results-are attained ; 
as the enamel covers tke colour, it assumes an extreme 


to the porcelain, 


% po 





brilliancy and d@pth—it becomes part ends parcel of thg : 
object itself. This is how the magnificeng blue of Sèvres 
is obtainedy as well as certain browns*agd blacks, and a 
few other combipations. The colgurs may be either mixed 
on the paste, or put upon the “object when moulded, 
before enamelling, or mixed on the object, itself when 
complete ; they may be also applied to porcelain already 
baked, which may É$ again baked at the pigher tempera- 
i ° 
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F 1G, 1— Sèvres Vase, ommcmorative of the Nc th-Fast Voyage of Baron 
Sc Nordenskjöld (4), . 


lture. This is notably the process employed at Sévres 
for their blues. One of the most brèliant varieties ot 
decoration at high temperature. consists in what is called 
the process of fdtes a’ appligMion. This method con- 
sists in painting by the brush on porcelain un- 
baked or heated ; by successive and carefully adjusted 
applications, a very great thickness is attained, by sculp- 
turnng yhich the artist can give the , decoration a re- 
e %° 
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t tS Fic.2.—Vase, comgemoratiye of the Transit of Venus in 1874, by M. Joseph Chéret (i's). 
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« It is diffegent. with 
means‘of a muffle oven ; in this method the painting*is | districts been attended with great 
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markaple finish and value. The object is then heated, 
enameled, and þaked. 
ethe d@corati®n, accomplished by 


always: raade-on baked porcelain, and consequently on 
enamel, and the heas employed is t€latively low. In this 
process there isthecessary, ig order to make the colours 
*on the metals adhere,,a medium, which is called the 


fondant; it is generally a sllicate, er gilico-borate of lead. | 
By raisiggshetefiperature, these bodigs are fused attack | 


the object, cogbine wieh jt, and at jhe same time deter- 
mine by that reaction the adhesion cf the colour. Ac- 
cording tò the naturé,of thee fondants and Celours, a 
ess Reat may be applied; and as certain 
colours are more sensitive, than ethers, it Js frequently 
necessary togbake at, successive fires of different tem- 
pagatures. The bakihg of col@urs by this process re- 
quires Very gaeat experience ; the absence of any instru- 
mentS of precision is greatly felt, and there is no other 
meang of ascertaining the temgerature that prevails in 
the muffle, than to observe on samples of porcelain the 
change? of colour which are undergone by certain pre- 
parations very sensitive to differences of temperatures. 





Se + 
° PHYLLOXERA 


D* MARION. has recently published (Dupont, Paris, 

1882) a résumé of the results attending the efforts 
of the Paris, Lyons, and Mediterranean Railway Company 
to stay the ravages of phylloxera. These efforts were 
inaugurated. in 1876 at a time when the wine growers of 
Hérault were on the point of relinquishing the struggle. 
Dumas having demonstrated the great value of alkaline 
sulphocarbonates as insecticides, this company energeti- 
cally planned and organised its distribution, with such 
success that in the period between 1877 and 1881 the 
number of barrels distributed’ throfigh their agency rose 
from fo85 to 14149. ° The sulShocarbonate is injected 
twice a year in doses of 12 grammes into holes half a 
metre apart, being either administered in simple doses or 
double doses, with an interval of three or four days. The 
doses vagy, however somewhat, @ecording to the nature 
of the soil and condition of the vines, and much is there- 
fore left to the intelligence, of the fe gabe The remedy 
acts @mpeffectly in clayey or stiff soils, and when the 
ground is saturated. 


The first injury manifested when vines are attacked | 


is the loss of their finer radicles, which perish through 
the suction. of fhe aphid. The consequent loss of nutri- 
tion next catlses the partial death of old wood and 
feebleness in the young shoots, followed by a gradual 
diminution in the fruit. If badly attacked, old vines 
cannot be saved, as much of the woody stem is dead 
beyond recovery, but. young vines almost always recover 
under the sulph&carbon treatment, when applied under 
favourable: @onditions ; new radicles appear, then an in- 
creasing luxuriance in the foliary organs, and finally the 
renewed production of fruit. Dr. Marion strongly advo- 
catefthe use of this yemedy, and sustains his arguments 
by well selected examples which thoroughly demonstrate 
its. efficacy. It ie capable of a wide application, the prices 
realised. for wines in most districts being well able to 
supporteits cost. 


A * ; , 
Other: remedies found practicable, but not discussed | 


in Dr. Marion’s work, are submersion, and replacement by 
American stock, with or without grafting. The former 
can only be practised in comparatively flat or low-lying 
vineyards in proximity to rivers or canals. These are 
surrounded by strong embankments of from one to one 
anda half metres high; anf the waters are either let in 
by mere difference of level at flood times or by centrifugal 
pumps. The water must not be less than 40 to 5o centi- 
metres in depth, and remain forty to fifty days, and the 
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fertilise the soil, and this treatment haseinvariab 
duced the best results. 
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The introfuction of American vines hag also in certain 
ccess, both in’ : 





soils, and where the smaliness of the vintage per.acr 
precludes the sustained use of costly rem@dies. The 
species, however, posgess most varying powers of resist 
ance in different sols, and require to be selected with 


great care. In the vineyards of Medoc, afd of high- 


class vines generally, American stocks aye only used for, 


grafting, a clever workman being able to operate on 100 
to 200 vines per diem, 70 to SP per cent. @f which will be 
successful. ° 
Among partly successful remedies may be megtioned 
4 7 h AE : . 
thé system Garros. This consjsts in uncovering thg ro@ts 
of the vines as far as possible, and treating them with a 
litre of powdered quicklime, sulphate of “copper, and sea- 
salt. The remedy has been found efficacious, but seems, 
to act, not fatally, on the insects, but in dirflinishing their 
number and stimulating the plants to overcome their 
ravages. The system Saéad¢ is directed towards the de- 
struction of the winter egg, which produces the winged or 
reproducing stage of the phylloxera. Thee treatment 
consists in removing the’dead bark from*the trunk, and 
dusting with powdered quicklime, but, like the last, it is 
not fatal to the insect. A third remedy, that of Dunay; 
consists in exposing the roots of the vine, and céating 
them from the surface-roots to some 26 cegyimetres in 
depth with coal-tar. ry 
I saw, while staying with Leland Cossart, in. Madeira, 
a plan somewhat similar to this practised with’-great 
success. Mr. John Leacock, its inventor, removes after 
the first autumn rain, the soil to a depth of some 20 
inches, so as to expose the upper roots, peels off the loose 
bark and paiits the roots with resin dissolved in turpen- 
tine, at the same time manuring the vines. This mixture 
being unaffected by water remains viscid for three or four 
years, and destroys the insects on their passage-up. and 
down. Its cost is less than a halfpenny per- vine, and 
while those so treated were luxuriant in bright gree 
foliage, all around were yellowing and weak. ms 





J. S. GARDNER 
i 





THE EXTENSION SEAWARD OF TRE 
WATERS OF THE CHINESE RIVERS 
HE following notes, on the extension seaward of the 
waters of the Yang-tse, were made in thè months 
of September and October (1878), a period of the year 
when the river first commences to fall, after: its waters 
have attained their maximum height. The four points to 
which I turned my attention were—the colour and general 
appearance of the water, the taste, the specific gravity, 
and the relative amount of chlorides in s8lution... Owing 
to the powerful revolving tides of the estuary of the Pang 
tse, the river-water and sea-water: are ‘churned up to- 
gether in such a manner that the patches of green and 
yellow water may be plainly observed, and their line of 
union as sharply defined.. It is from this cause that the 
density of the water may “fluctuate to a very marked de- 
gree in the limit of a single mile; and it wagnot@n uncom- 
mon experience, on passing from a patch of yell6w water 
into one of green colour, to observe a sudden increase in 
the density from 1'005 to rors. The specific gravity is 


never constant in the same locality; and jf is only by 


taking all the four points into consideration that A reliable 
inference could be drawn : thus, the first evidence of the 


proximity of salt water, which was fgund:at.4 distance © 


varying from fifteen to thirty mifes from Wusung, 
not afforded by any marked in@rease of the density 

any alteration in the taste cr. colour of the water, but 
merely by a very perceptible increase. in the amoynt of 
chlorides held in solution; whilst in fhe midst of the 





process is repeated each year. Some waters help to | islands, of the Chusan archipelago, which are removed 
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abSut a°hundre@ miles to the southward, it was often 
necessary to depend more on the density of the water, on 
account of the spUsidence of the sediment. e 
-Without entering into the details ıt may be sufficent to 
state that, whilst the waters of the Yang-tse, according to 
my observations, became permanently free from sedi- 
ment, and assumed the more marked characters of sea- 
water, with a minimum density of %018, at a distance of 
abgut forty miles east of Wusung, they still retained their 
yelow colour and turbid appearance, with'a density vary- 
ng between 1%05 and 1’o11, ®nethe outskirts of the 
Chusan archipedago, abouma hundred miles to the south- 
ward. From these data thè conclusion may very naturally 
be drawn that the main body of the water discharged by 
* the Yatfg-tse flows cOmparatively undisturbed ina southerly 
directién across the Hang*chu Bay to the Chusan archi- 
pelago. The sqtherly extension of the muddy waters of 
the Yang-tse in the neighbourhood of Chusan? must have 
eon a frequert subject of remark to any one approaching 
Shanghai from the southward, and should he at some 
subsequent period undertake the voyage from that port to 
Nagasaki, he will be very probably surprised to find him- 
self, some four or five hours after leaving Wusung, sur- 
rounded by th@ green waters ofthe Eastern Sea. The 
situation of the Great Yang-tse bank, which extends one 
hundred and fifty miles to the north-east from the mouth 
of th river, would appear to negative the conclusion at 
which I have a®frived ; but I am inclined to view this 
pank—lying® as it does rather off the entrances to the 
river, and composed as it is of fine grey sand—as rather 
the work of a past period, when perhaps the bulk of the 
waters found a passage to the north of the island of 
Tsung-ming, than as being in actual formation at present, 
That a vast amount of sediment is deposited to the south- 
ward of the estuary at the present time we Have the most 
undoubted testimony in the rapid shoaling of the sea 
amongst the islands of the Chusan archipelago, and 
aloħg the shores of the Hang-chu Bay, which has caused 
channels at one time navigable for junks to be now 
impassable. 

With referenfe to the general effect of the water dis- 
charged by the Chinese rivers on the density of the 
Yellow Sea and of the Gulf of Pe-chili, I may observe 
that in the month of October I found the specific gravity 
to rise slowly from 1‘o1g at the base of the Great Yang-tse 
bank—a point between fifty and sixty miles east of 
Wusung—to 1'023 amongst the islands of the Corean 
archipglago; and that the maximum of 1'024 was attained 
at a point mid-way between this archipelago and the 
Shantung promontary. North of this cape the density 
does not vary in any marked degree, but after the Miau- 
tau Islands were passed-ga group which separates the 
Gulf of Pe-chili from, the Yellow Sea—there was a 
gradual diminution, until, at our nearest point'of approach 
to the Yellow Riveg, the mouth of which was forty-five 
miles distant, the specific gravity was 1'021. This slight 
fall in the density was the only cadicatiog: of our proximity 
to such a large river as the Hoang-ho—a circumstance 
which has a particular bearing on the excessive amount of 
sediment which this river has eé2n estimated to discharge 
(vide NATZIRE, vol. xxii. p. 487). From this point to the 
mouth of the Pei-ho the specific gravity continued to de- 
crease, until at a point about twenty-three miles from the 
mouth of this river, where the discolouration from sedi- 
ment was first observed, it was 1'020. Thence to the 
Taku forts tle density rapidly fell, 

We may thus place the specific gravity of the Gulf of 
Pe-chili at from 1'020 to 1'023, and that of the Yellow 
Sea at from 1'022to 19024, whilst the difference between 
these densities and that f oceanic water—1‘027—will 
represent the combined effect of the discharge of the 

1 I may take this opportunity of observing, that on one occasion when off 
thê nea hers extremity of Chusan, I noticed several large medusæ floating 


on the surface of the water, which was not only muddy in appearance ebut 
had a density of 1'006, e è A 
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Pei-ho, the Yellow «River, ‘and te a less degree pf the 
Yang-tse, on the specific grgvities of the seas In question.’ 
I musi conclude wth an 8bservation on the erroneous, 
notion which tfe appellation of “Yellow Sea” must con-- 
vey to the minds of most men. For however much the 
Yellow Sea may have® merited the gpithet of ¥ yellow `°- 
when it received the waters, of tbe Hoäng-ho about a: 
quarter of a century ago—though jf an inference is to be ° 
drawn from the pregene condition of the Gulf of Pe-chili 
it could sqarcely have been entitled to*® it, évengat chat 
period—it has no clajm whateyereto it now. Free from 
sediment and dark green in colour, except in the imme- 
diate vidflity of the estuary of t}re Yang-tse, the Yellow 
Sea has been more appropriately na 
sailors— The Black-water O¢gean.” 


H. B. Guppy 
H.M.S. Zark, Sydney ‘ 
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PROFESSOR GEIKIE IN ARRAN ° 


AMON G the many features which have lent att#action 

to the study of geology at Edinburgh Unjversity, 
Prof. Geikie’s field demonstrations have always held a 
conspicuous place. Few favourabfe Saturdays have been 
allowed to pass, on which he might not be sten rambling 





some rugged brae, with hammer, sketchbook, and pap- 
case, and every now and then stopping to point out some 
striking rock section, or to examine a “find,” enade per- 
chance by one of his students. But at the end of, the 
session, when a week or ten days are devoted to the ex- 
ploration of some district possessing an interesting geo- 
logical structure, the “long excursion” is always looked 
forward to with the keenest delight by professor as well 
as by students. The first long class-excursion ten years 
ago was to Arran, and the Professor decided that his last 
should also be to that islang—famous alike for the beauty 
of its scenery and for the interest attaching to itg geo- 
logical framework. Quérers were taken up at Corrie 
Hotel on Monday April 24, and that afternoqgn saw the 
whole party, numbering about a score, rbaming with bags 
and hammers along the coast towards North Glen Sannox, 
and making the acqudintance of the coarse red sand- 
stones and brecciated white quartz conglomerates of the 
Upper Old Red, or Lower Calgiferous Sandstone series, 
which extend in a broad belt round that part of the 
island. Further inland, a coarse conglonferate made up 
of well-rounded pebbles of pinkish quartz interstratified 
with characteristic dark chocolate-coloured sandstones 
and occasional argillaceous beds, was asQgrtained some 
years ago by the Professor to belong to the Lower Old 
Red Sandstone, and to be brought down by a fault 
against the schists that fringe the mountainous granitic 
core of the northern half of the island. He had already. 
made some progress with a geological map of the island 
on ascale of six inches to a mile, and he now,purposes to 
continue this work with the co-operation of his students. 
Resuming his geological boundary-lines at Glen Sannox, 
the party was soon scouring the hillsides far and neqr, in 
search of rock-sections and exposuges, while he, map in 
hand, remained within ear-shot, and superintended opera- 
tions, marking down the lines of junctionSand unravelling 
the geological structures with-tlfe skilful hand of one 
long acquainted with the art of geglogical mapping. In 
this way several miles of the boundary between the 
granite and schists were mapped. - In the course of a 
walk along the steep craggy Suidhe Fearghus, on the 
north side of Glen Sannox,'the trend of this remarkable 
ridge was found to coincide with that of the vertical joint 
in the granite, and the deep gashes which indent its 
profile were observed to be <lu® sometimes to cross joints, 
sometimes to basalt dykes which, decomposing, have 
weathered down much faster than the surrounding 
granite. The view from Caisteal Abhail, the highest- 


peak (2735 feet) of the ridge, was magnificent, extending, e 


-with his class through some wooded glen,” or climbing _’ 
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southwards to Ireland, and n&rthwarfJs to the mountains 
‘ of MÌ and Arrêchar. On the way down a dyke 
Much more vitreous and obbidianelike than the other 
Arran ‘pitch*stone, was crossed on fhe ridge between 
Caisteal ¿Abha and Cir Mhor, at the head of Glen 
Sannox. . Another py the steps ofgthe party were turned 
southwards, andas the red rocks of Glen Shurig, which 
eruns inland from Brodick, hæ hitherto yielded no organic 
remains capable of id&ntigying theig precise geological 
posigion, t e Prefessor instituted a ‘methodical search, 
which resulte@ in the discovery of,numftrous niore or less 
distinct impréssions of the tycopo@ psilnphyfon, clearly 
proving them to be, as he hag inferred, of Lower Old 
d Sandst@ne ae. Striking southward into Glen Dubh, 
the geologists then crossed the yery perfect series of 
- moraines, left there by the ‘ast valley glacief, and return- 
ng by Glen*Cloy, ari the weleknown pitchstone dyke 
behindethe Brodick Schoolhouse. The fossiliferous lime- 
stones and gflales of Corrie were also well explored, and 
the position of this strata far down in the heart of the 
red sandstone series was remarked. ` 
The eoncluding ramble of the week brought the party 
to the celebrated dyke of pitchstone at Corriegills, and 
the quartz-porphyry of Dur’ Dubh, both possibly of 
Tertiary ages 
The laater rock is alike remarkable for its petrographical 
e characters and ês geological structure and history. The 
quartz in it has crystallised into singularly perfect doubly- 
terminated®pyramids, whıĉh can be picked up in handfuls 
from weathered crannies of the rock. Viewed from the 
north, the end of the quartz-porphyry ridge is seen to 
present a remarkable columnar arrangement, the columns 
radiatiag from a common-centre like the ribs of a fan. 
The ProfesSor pointed out the resemblance of this struc- 
ture to that of the west end of the Scuir of Eigg, where 
a stream of vitreous lava has flowed into and filled up a 
narrow valley, the sides of which lave disappeared, and 
wheredhe radial strucsure of the pitchstone is due to the 
rock having cooled in an approximately semicylindrical 
gorge, perpendicylar to whose sides the columns were 
fotmed. In each case the superior durability of the mass 
has enabled it to resist denudatign better than the sur- 
rounding rocks; which have long ago been carried off, 
leaving the lava standing upas a prominent ridge. Most 
of-thg students lest Brodic® by the afternoon steamer on 
Saturday, after,a most enjoyable week of geologising with 
Prof, Archibald Geikie on the last of the delightful long 
excursions with his Edinburgh class. H. M. C. 


l 4 NOTES 


THE following telegram from the Special Correspondent of the 
Daily News with the Eclipse Expedition to Egypt, appears in 
Tuesday’s issue :—‘“* Sohag, Monday, 7.20 p.m. : Every facility 
has been granted¢to the Eclipse Expedition by the Egyptian 
Government. ® The site chosen is close by the bank of’ the Nile. 
The instruments are being set up. The Khedive has shown great 
interest in the Expedition, and the English party, who are his 
guests, owe much to the arrangements made: by the Governor. 
The officials and natives are everywhere civil and obliging. The 
weather apparently is quite settled.’à Under date of May 9 
the Tëmgs correspondent telegraphs as follows :—‘‘ The various 
Eclipse expeditions arriving at Sohag are being entertained by 
the Khedive. Most important help has been given by Muktar 
Bey, the Colonel of the Staff representing the Khedive, and the 
Government, who have also provided a steamer and a military 
guard.” 





SINCE we noticed the pamphlet of Prof. Bloxam on the state 
of affairs at the Royal Military Academy, the subject has been 
brought before the House of Lords with some prominence; but the 
main points of complaint appear to have been ignored. If only 
2 portion: of the charges in Prof. Bloxam’s pamphlet can be sus- 


+ 





NATURE s'e o° [Map sf, 1882 


tained, they reveal? g very deplorable want of ‘uscipline inean 
: . s 

important and expensive public establishment, and also a feeling 
on the pait ef the authorities that subjects fhe physics and 
chemistry are of sugh minor importance to the scientific soldier 
as to warrant the withholding of the moral support to maintain 
discipline that Prof. Bloxam complains of. e Some of the state- 
ments in the pamphlet gre so severe that we hesitated to repeat: 
them, but they do not appear to have ‘been coptrdverted. The 
position of a professor of a subject that, is only lfoked upon as- 
a sort of useless ‘‘ extra,” geprived toa great extent of the morale 
support of the heads df the estgblishment, gannot be a satis- 
factory one, and if the late Professor’s charges and statements 
are correct, his successor is not to be envied. 


° e e 

WE regret to record the suddengleath of Mr. Charles $IocRin, 
at the early age of forty-two, in the midst oan active career as 
a civil engineer and electrician, on Wednesday, Apail 26 last. 
C. Hockin entered St, John’s College, Cambridge, in Ottober? 
1859, from Aldenham Grammar School, and was elected, scholar 
in. the following May. After a successful career in mathematical 
work at his college he graduated as Thid Wiangler in 1863. 
Choosing engineering as a profession he became pupil to’ Messrs. , 
Forde ahd Fleeming Jenkif, and devoted his attention mainly to. 
submarine telegraphy, a province in which his gredt mathe- 
matical abilities found scope, and in which he did much, good 
work. He made, however, opportunities for pther purely scien- 
tific pursuits, and co-operated with the late Dr. Matthiessen in 
his researches on the reproduction of electrical standards by 
chemical means, and also with Sir William Thomson and Clerk- 
Maxwell in the determination of the B.A, units of electrical 
resistance and capacity, as well as in the design and construction 
of the large standard electro-dynamometer for the Committee of 
the British Association, He was one of the earliest inyestigators 
of the resistance of selenium, a material to which so much atten- 


‘tion has lately been devoted. His researches on the subject, are 


referred to in the B.A. Report for 1867. In 187fhe joined as 
a partner the firm of Clark, Forde, and Co., and in the execution 
of his professional work visited every quarter of the globe, winning 
the respect and esteem of all with whom he came in contact and 
the affection of the few he admitted to his intimacy. While: 
there have been few scientific men less eager than he was for 
personal fame, it is seldom that equal powers have been placed 
so readily as his were at the service‘of others, and there was no 
one whose opinion on the subjects to which he devoted himself 
was-held in greater respect by scientific men, He devote much 
time to mathematical investigations chiefly in connection with 
electricity, but comparatively little of his work has been pub- 
lished by himself, and it is to be hoped that his executors will 
see-their way to the editing and publication of his mathematical 
papers. e 

We learn from Prof, Ray Lankéster tleat another zoofbgical 
laboratory is to be erected on the shores of the Mediterranean. 
The French Goverment has decided to establish at Villafranca 
near Nice a zoological station, the sole object of which will be to 
provide accommodation to èhẹ numerous naturaligts who every 
year are attracted to this locality by its great repgtation as a 
hunting ground for marine animals. Dr. Jules*Bairojs, the dis- 
tinguished embryologist, has been appointed director of the 
zoological station of Villefranche-sur-Mer, The existence’ near 
Nice of a laboratory accessible to strangers, agproved by the 
director, will be an immense boon fo English naturalists espe- 
cially, since the Riviera is not separated from us by a very long 
journey, is a favourite resort of our-cguntrymen, and is on the 
whole salubrious. It is the most g2vourable spot for the study 
of the Mediterranean fauna by the naturalists of northern coun- 
tries ; and though the new laboratory will by no means compete 
with or diminish the value of that at Naplea, yet it willtrender 
pofsible a short visit to the Mediterranean for the purpose of 
e YP $ : 
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zoolegical wok, w whereas-a long sojourn is rendered almost neces- 
sary by t the much Idhger journey to Naples.’ “Further it is well 
known that form? oecur at Villafranca- which ate got found at 
Naples,. as also many occur at Naples not. to be found at 
Villafranca. + 


AN interestimg accownt has been lately furnished by M. Plateau, 
the @minent Belgian: physicist (who has, fyen blind nearly forty 
years), of the sgusttions he experiences in*his eyes. He has no 
sense of objective light even when directing his eyes towards the 
Mhn. But his visuat field is always divbdeg into spaces, some of 
which are pretty bright and others sombre or nearly dark, and 
which merge into gach other. ° Their general tint alternates, in 
time, betyeen grey and, reddish, The relative. arrangement of 
those diffgrent spaces is alwayg the same, but the intensity sf 
their tints varies, The central space seems now rather bright, 
now very dagk $ abbve and below, and on the left to the limits 
of the ffeld, therg is sometimes brightness, sometimes darkness, 
but on the right there is generally a vertical band, nearly black, 
and beyOnd this a Space which is nearly always bright and 
reddish.. These appearances follow all the movements of the 
eyes, which fyobably do not participate in the same way in the 
tints, but M. Plaftau cannot distingrish what belongs to one 
from what belongs to the other. No connection of the general 
tint with the work of digestion is. observed.’ The author states 


- that he became blind through looking fixedly at the sun for. some 


time, with a wew { observing his after-sensations ; it was not 
tifl about fourteen years after this that inflammation of the 
choroid set in, destroying vision, but, during the interval, he 
often saw coloured and persistent halos round flames, &c., and 
he advises those who have such vision to consult an experienced 
oculist, 


WITH the approval of the Treasury, Mr. P. Edward Dove, of 
Lincoln’s Inn, has been appòinted Secretary to the Transit of 
Vents Commigsion. _ 


- THE University of London have determined to prosecute with 
“enetgy before the Lity of London Livery Companies Commission 
their claim to administer the funds of Gresham College. For 
reagpns which are given, it is alleged that the founder, Sir Thomas 
Gresham, intended to found‘'a Uniyersity for London without 


‘ Limitation to thé City proper ; and it is urged that his bequest, 


as at present administered, does not subserve that purpose, being 


- merely devoted to occasional lectures, 


Seva commissions have been appointed by the French 
Government to report on the advisability of undertaking to flood 
the Algerian Sahara on the plan: proposed by M. Roudaire. It 
is, believed, on good grounds that’ the report will be in favour 
of M. Roudaire’s great scheme, and that the objections laid 


g petore í the Academy of Sciences will be put aside. 


Tar fate of Capt. De Long, the commander of the Séannette 
„Arctic Expedition is now only-too certain, Mr. Melville tele- 
graphs from the mouth of the Lena, March 24, that he has found 


- the Captain’s dead body and those of his companions; as well as 


-all papers anê books. Mr. Melvitt@was.to search for the party 
` under Liéut® Chipp in the other cutter. x 


THE Daily News Naples Correspondent writes :—* The 
illustrious Italian -travgllers, Capt. Bianchi and Signor Licata, 
secretary of thg Naples African Club, are about-to undertake a 
new expedition, the plan of which is as follows :—From the Bay 


` of Biafra, in Guinea, they. will traverse the hitherto unexplored 


high levels of the Camergon Mountains in the direction of the 

Labi Lakes, and -study. the country in which rise the Congo, 

Niger, Gazelle, Rivers, and. Lake: Tsad, to find the key: of the 

hydrographic system of tropical Africa. From the lakes they 

wil de8cend to Lake Luta, which was partly explored by Signor 

Gassi. They will then traverse the Uganda territory, going 
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north-east towards the Gelas contry, already known to Capt. 
Bianchi, and return to Italy vi Abyssinja and the Red Sea, 


hnving thus crossed Afriga frong west to east. e They UtHeve it, 


Will take four years t© complete this dmmense journey, which 


will have principally a scientific.aim.” ey 


THE Natal Mercury refords the death eof Mr. ‘Ge W. Stow, a 


F;R.G.S. The telegram announeing b& death” reached Bloem- 


fontein from Heilbron viĝ Bethlehem, e He was not only known’ 


by his geological survéys w nof Griqualand West and Natal, but 
he had been engaged for many years ona work of te Bushhen 
tribes, and another on tfe influx of the native*races into the 


southern portion of Africa. »- ° 


THE last news from Dr, O. Finsch, who has for “the Bst twee, , 


years and a hatf been exploring the Pacific Islands, is dated a 
from Thursday Island, ine Torres Steaits, Jantary 8, 1882 
From September, 1880, to March, 1881, he had beengin tfe 
little coral island of Matupi, near New Britain. After a visit to 
Sydney and New Zealand, he had gone to Thursday Igland ; 
thence he intended to visit North Australia and various-islands 
in Torres Straits, after which he was to go to New Guinea, 
there to stay’ several months. Dr. Fisch has ‘already sent to' 
Berlin many boxes of collections in natural histery and-ethno- 
logy, “He has already concluded from his reseacheg, that all 
the Pacific races may be referred back to two sgems—a strajght- 
haired (Polynesians and Micronesians), and a- crisp-haired 
(Melanesians and Papuans), and he b doubtful whetlftr-there do 
not exist. connecting links between the two. 


WE have already given such full “details of the objects and 
methods of the International circumpolar observing statiogs, that 
we need only bring the record up todate by giving the st of the sta- 
tions so far fixed upon, and the countries that are to occupy them :— 
(1) Point- Barrow (north-west America), by the United, States ; 
(2) Great Slave Lake,’Erfgland ‘and Canada ; (3) Lady, Franklin 
Bay, United States ; (4) Godthaab (Wes? Greenland), Derfhark ; 
(5) Pendulum Islands, Germany (probably) ; (6) Jan Mayen, 
Austria; (7) Spitzbergen, Sweden; (8) Bossêkop, Norway; (9) 
Sodankylä (67° 24’ N., 265 36° E.), Finland. (probably) ; (10) 
Novaya: Zemlya, Russia ; <a) Dickson’s Harbour, #folland ; 
(12) Mouth, of the Lena, Russia, -Some of them are“already 
occupied, and all of. them: will be d@ring the summera . e 


PROF. ARTHUR GAMGEE will, on Tuesday ‘next (May 16), 
give the first of a course of four lectures, at the Royal Institu- 
tion, on Digestion ; and Prof. David Masson give the’ first 
of a course-of four lectures on Poetry and its Li Forms, on 
Saturday (May- 20), 


We have received a report of the meeting of the Essex 
Naturalists’ Field Club, held on February 25, when the preserva- 
tion of Epping Forest in its natural conditionwas the subject of 


‘discussion. It was decided that the Conservatogs should be 


petitioned by the Club,. on behalf of the natural history students- 
of the metropolis, and a form of petition has been circulated 
among the various scientific ‘sozieties and” ‘individual naturelists 
interested in this question. Those wishing to sign the memorial 
should communicate with the Hon, Sec., Ms, William Cole, 
Laurel Cottage, Buckhurst Hill, Esse® `/ 


APART from absence of soil. and mofsture, the height of, the 
“timber line;” acoording to Mr. Gannett (Am. Four, of Science, 
April) is purely a question of temperatures, and he shows that in 
several parts of Western America the line rises rapidly'as the 
latitude decreases, On the volcanic peaks of the Mexican 
plateau, ¢.g. it is higher by several, thousands of-feet than any- 
where else in the United States. Even in-the same latitude 
there are very marked differences in its height. The less the 
elevation of the surrounding country, other things equal, the’ 
lower is the limit of timber. Considering that this limit must 
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have approximately the same mean affpual temperature every- 
whert, and that in &brupt ascent there is a decrease in mean 
annual tem erature, of aboute1® F.efor every 300 feet, Mr. 
Gannett thought to determine the temperatureat the timbereliné, 
from that of a Station at or near the hase (supposed, though not 
‘always Covrectly, toerepresent the Werage climate round, the 
base}, together" with he hejght. The tabulated figures, for 
thirteen mountains, &c , yield the mean 30°*4, which is probably 
very near the trye mean annual temBer@ture of the timber line. 
Should® thè result hold good, after wider observatién, it will 
afford, Mr. G&onett says, a very valuable ard easily obtainable 
isothermad, and also enable one to estimate the height of the 


ow eed bow line from *hermonhetric stations at the bases of mountain 
~ 


. ° 


ranges. 
s 8 


e 
ON Aprile26 M. Bgoch, president, and the delegates of the 


- Bureay International des Poids et Mesures, presented to M. 


Tirard, the, Minister of Commerce, specimens of the facsimile 
reproductions of the standard metres and kilogrammes preserved 
since the beginning of the cenfiry in the French National 
Archives, These copies have been executed with an alloy of 
platinum and iridium, in compliance with the instructions given 
by MM. Henry Sainte Clair-Deville and Debray. This great 
work has taRen not less than ten years. Thesé facsimiles have 


. beqp sent to the Bureau at Breteurl, where they will be used n 


executing the copies ordered by the several nations for their use. 


A New “dition of Kellan and Tait’s ‘‘ Introduction to Qua- 
ternions” has been published by Macmillan and Co, While 
refraining from making any changes in the late Prof, Kelland’s 
part of the work, Prof. Tait has re-cast his own where he fancied 
he could improve it, a 

THE Committee of the Sunday Society are more than usually 
active just now in connection with the motion for extending the 
opening of museums on Sunday’, whi®h Mr. George Howard is 
to pr8pose in the Hou% of Commons on the roth inst. On the 
17th inst. a National Conference of Delegates from Provincial 
Towns, Trade Sofieties, aud other organisations, is to be held at 
the Westminster Palace Hotel under the presidency of Viscount 
Pow ersowurt, and in the evening of the same day a large meeting 
is to take place at St. James’s Hall, when addresses are to be 
deljyered by Lord Powergftroft, Lord Dunraven, Lord Dor- 
chester, Mr. Thomas Burt, M.P., Mr. George Howard, M.P., 
„Dr. Richardson, and cthers. 


THE additiogs to the Zoological Society’s Gardens during the 
past week inclde Six Northern Marsh Tits (Parus borealis) from 
Russia, presented by Mr. A. H. Jamrach ; four Pigmy Pigs (Porcula 
salviana 8 ? 9 9) from Nepaul, a Burmese Tortoise (Testudo 
elongata), a —— Terrapin (Clemmys, sp. 'inc.) from Burmah, 
received on approval; two Green Monkeys (Cercopithecus calli- 
trichus) from Wé&t Africa, a Grey-headed Love Bird (Agapornis 
cana) from Madagascar, received in exchange ; a Water Chevro- 
tain (Hyomoschus aquaticus), a Golden-haired Tiger Cat (Felis 
chrysothrix) from West Africa, a Mercenary Amazon (Chrysotis 
mercenaria) from Celumbia, three Chiloe Wigeon (Mareca 
chiloensis § 9 2) from Chili, a Silky Bower Bird (Pélonorhyn- 
chus violaceus), two Blue-faced Honey-Eaters (Zntomiyza cyanotis) 
from. Australia, a Red-handed Tamarin (Midas rufisanus) from 
Brazil, a Wild Duck lanas boscas 9), British, four Yellow- 
billed Cardinals (Paroaria capitata 8 8 9 9 ) from South Ame- 
rica, purchased. i 





OUR ASTRONOMICAL COLUMN 


ANTHELM’s Nova oF 1690.—The vicinity of this object will 
soon be in a favourable position for observation, and we may 
once mere direct attention to the small star which occupies very 


- nearly the place given by the observations of Hevelius and 


Picard in 1670,, By a recent careful reduction of Picard’s obser- 
. 


e 
. > s 


. 
vations, the meaneplace of the object for the Befinnjfg of 1670 
was fourid to be M R.A, 19k. 34m. 58.°3, Dech + 26° 3r 42”, 
which, accurately brought up to 1880, give R.A. 19h. 42m. 
41s.°3, Deel. + 27° o 56”. Near this fornt we find’ a tele- 
scopic star, which is No, 1814 of the Greenwich catalogue. of 
1872, the place there assigned differf&g from that reduced to the 
year from Picard’s observations by + 3s..8in R.A , and 33” m | 
declination, and the right ascension for 1@70 is offen to an error 
of quite two seconds, @nd in greater uncertainty than the decli- 
nation. The small st&r is followed by one (b) 12s, *6, about 49 
N., and a second (c) at 22s '4, about2’o N, Its magnitude has 
been noted as follows :—4852, April 24, to'rg m. ; 1861, May 24 
12 m, ; 1872, August®3, = 6; 1874, Ncvember 13, 0'5 m., less 
than 4, decidedly less at first view. Anothe®star (d) follows the 
one nearly ın the position of Nova, 32s.°6, ang is N.1'.7. Prof. 
Schonfeld found from the observations of Hevelius and Picard 
combined, a place differing from that given above by & 2s,'8 in 
R.A., and + 0'°3 in declination? j 


e 
VARIABLE STARS,—It is known that U Gephei had long been 
indicated 45 a probable vanable star by the discordan@ magnj- 
tudes given by Schwerd’s estimates 1827428, as arranged 
by Oelizen, and when taken in hand for regular examigation, its 
short period was soon detected by Ceraski. Schwerd’s estimates 
were from 6'7 to rom. It appears by no means improbable that 
1f several other stars for which the magnitudes gn the various 
catalogues are very discerdant, were syster@atically examined, 
similar cases might be found. For instance, we haye 17+ An- 
dromedz noted from 34 to ym., 16 Leonis Minoris § to 8m., 
41 1 Aquile 3} to 6m., and 35 Camelopardi 54 to 8m. ;.ghe last, 
a double star, has already been found to bgvariable, as regards 
one component at least; but we have no approwmation to the 
period. . 


THE COMET 1882 a@,—The following places are derived fiom 
the same elements that were employed last week, and are for 
Greenwich midnight :— 


RA. Decl Log. distance from 
1882 eh m Paar arth. ùn 
May 13 e O40 a +74 5. a 
14 I E] e 73:33 99571 we 99715 
15 1269 ... 72 51 : e. 
16 1475 e 72 0 .. 9°9539 “e 99481 
17 2 63 a JL 1 A 
18 2234 69 54. 99518 ., 9°9227 
19 2 387 .. 68 40 “ 
20 252°5 ... +67 23 .. 9°9508 ... 9°8949 
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BIOLOGICAL NOTES 


FAUNA OF THE SUEZ CANAL.—Dr, C, Keller, who is engaged 
upon a zoological investigation of the Suez Canal, with a special 
view to determining what exch@ge of animals may have ‘taken 
place between the Red Eea and the Mediterranean, has recently 
sent his first report from Ismailia to the St. Gall Society for 
Commercial Geography. He states that the exchange%s pro- 
ceeding slowly, owing no doubt to the presence of the lakes of 
bitter-water through which the canal was traced. The inhabitants 
of these very Jakes seem to have been the first to commence 
migrations. This fact Dr. Keller has unquestionably ascertained , 
with regard to several species of the lower animalsg a particularly 
interesting case being that of a violet species of spopges, belong- 
ing to the fauna of the bitter lakes, This ismow migrating in 
the canal towards the Mediterranean. He name? this form 
Lessepsia violacea. Several larger species of fishes, which are 
now caught in plentiful quantities in ehe Timsah lake, have 
migrated there from the Mediterranean; amengst these are 
Anarrhichas lupus, Solea vulgaris, and Polyprion cernimm, 
Other species have migrated from the Red Sea to the Timsah 
lake, perhaps to Port Said; amongst these Dr. Keller mentions 
a large dark green mackerel and se¥eral brightly coloured tut 
small Acanthopteri. The canalgitself, in the direction from the 
Timsah lake towards Port Said*shows but a poor fauna ;' that of 
the bitter lakes is also poor with regard to different species, 
while the representatives of the few specigs that are thereeare 
excessively abundant. 
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_* Tie Cémpagatgve ACTION or IsomAfic AND META- 


` 


o 


MERIC, COMPOU 


flora. 


November ; 2 cer 


S ON THE GROWTH OF PLANTs.—In an 
interesting paper On this subject, lately laid eae the Royal 
Irish Academy by “Prof, Emerson Reynolds, F.R.S., | 
attentigh to an apparently mmglected subject, and he shows that 
well-marked differences in physiological activity can be detected 
with the aid of plants, even in cases of metameric bodies of com- 
paratively simple constitution. The bodj 
periment were Amponium sulphocyanate 
carbanide or s&lpho-urea. Both compounds are rich in nitrogen, 


, he calls 


he selected for ex- 


d its metamer, theo- 


d therefore capable of supplying a highly important element 
plant food ; they*are easily soluble i€ wgter. The experiments 
> were made in the moer of 1881 on plants of Nicotiana longi- 


They lasted over thee months—August to end of 
Bin number of the plants were watered with 


_ rain-wat@—a certain @umber with the compounds in solutiog, 


. ” Water- 
e: 3 srain, 
Tôtal height ixPinches 31 
Number of leaves , ... `e I5 
Maximum length of leaves in 
inches 4, ee ee wee OS 
Maximum readth ditto 4'2 
Number of seed@pods «ws Qe 
Ditto well developed I 


othefwisæall the plants were.exposed to the like conditions. The 
- following were among the chief results : 
e. 


Sulpho- 


Theocar- 

bamıde cyanate 
23 12 
14 13 
15°25 ~ 8. 
6 is DIE, 
15 deste o 
II see [e] 


It would then seem (1) that the particular elements of which a 


ody icomposed exert less influence on the physiological activity 
, „Of the compound then the intra-molecular grouping of the com- 


„ponent atoms® (2) that in some instances at least differences of 
* “physiological activity between metameric bodies can be easily 


`< detected by the aid of plants, 


CAUCASIAN MILK FERMENT.—The inhabitants of the high- 
epare, by fermentation of cows’ 


lyinz lands in the Caucasus 
milk, a drink which they ca 
inhabitants of the mountains not only as an article of food, but 


il beohie: 


Kephir is used by the 


`. also as a remedy against different diseases. , As a ferment in the 


* spores gener’ 
and an endosporium can always be® 
thinner end@sporgam arises out of the thicker exosporium, first as 
a small ex@rescence, which gradually increases, developing mote 
and more into'a long cylindrical tube, and then begins by cell- 

- division to form veggtative cells, 
development tg the spore-formation, beginning with the vege- 
tative cell to the formation of a similar new cell, was followed. 
This newly described form of Bacteria, which undoubtedly 
belongs to the Desmobacteria.of Cohn, is in its vegetative state 
not unlike the BaciMus subtilis of Cohn ; it is, however, clearly 


Im. to 


the sj%res. 


preparation of this drink, strange white lumps are used, which 
haveea spherical or elliptical shape, and attain the size of from 
scm. * On a microscopical examina‘ion of these lumps, 
they showed that they consisted of two different substances— 

yeast cells and bagteria, The yeast cells may be regarded.as 

the ordinary form, produced by cul:ivation, of Saccharomyces 

cerevisia, but Kern was unable to get these to the’ spore-bearing 

stage.- As to the bacteria, they composed the chief part of the 

little lumps, and were in the Zoogloea state. 

-bacteria cells were 3'2 m, to 8m, in length, and *8 broad. 
parations put up by drying, a distinct cell membrane could be 

“distinguished. Treated after Koch’s method, the vegetative cells 
show apone end a locomotive organ, which resembles a*cat-and- 

nine-taifs, of threads. When exposed to the action of acids or a 

high temperature, the vegetative'cells grow out [probably through 

progressive cell-divisions] into long Leptothrix threads, which 

change generally precedes the spore-formation stage, 

are round, always formed in twos in each vegetable cell, and are 

always placed standing on their ends ; even by making use of Hart- 

nack's immersion X, no partition wall could be discovered between 

In the [gptothrix-threads rows of spores could be 
observed, which are, however, always so situated that two 

spores belong to each cell. The spores while still in the cells 

-are-'8 m, in size; those lying free attain thé size of I m.; the 
germinating spores swell up 1'6 m. The germination of the 

y takes place in such g manner that an exosporium 
Saengaisted in them, 


The vegetative 
In pre- 


‘The spores 


The 


The whole course of _the 


~ distinguished not.dnly from it, but also from all other kinds of 


v 
(d 


e a 


Bacteria hitherto described by its spore-formation, since it always 
forms ia each cell two round spores placed end to end, while in 
the species of Bacteria hitherto: described, only one spore has 
been noticed in eack cell, - On account of this sharply-markeé | of the large series of specimens of this species contained in the 
feature Kern places this form gE Bacteria in a new genus, next to ' herbaria at Kew and the British Museum, showed that these 
e 


af 
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the genus Bacillus, and@calls iteDispora caucasica, nov. g i 


nov. 3p. 


A more exhatistive essay on 


thisesubject, with expla- 


natory plates, Kern promises in the next numbes of the Pulletiz 
ae la Soci Impérial NatuPalistes de Moscow.—eProf.,. Dr. f 


N. 


Goroschankin assisted Kern by kindly furnj-hing him with 


the necessary materials fon his work, for which Kern expæsseg his 
deepest thanks.—Botanische Zeitung, Apri§21, 1882,-p. 264. 
os 


NEw FRESHWATER SPONGES.e-Mr, Edward Potts describes 
three more curious freshwater sponges én the Proceedings of the 


Academy of Natural Sdfer&es of Philadelphia 
p. 12). Oneefound ig September, 1881, 


near Ched 


(January ro, 1882, 


Fore is 


of a very delicate structuge® its ere of sleleton spicules 


is exceedingly meagre, and slig! 


amountinge to 


This sponge has been cajled Meygnia crateriforma. 
form:ng beautiffl green masses, 


tly bound 


together, scarcely 


a mesh system» and the numerous tall white 
statospheres are fonnd in recesses far largi 


than thenwelvews 


Another, 


meter, and'about a quarter of an inch in¢hickness, “was found iw 
Cobb's Creek, near Philadelphia. The surface js irregulam occa” 


sionally rising into rounded lobes ; the efférent ca: 
channeled in the upper surface of the sponge, 


Is are deeply 


times converging to a common orifice. The statospher€s are 
t There are two series ot biyotulate 
spicules, and it has been called Heteromeyenia ryderii. The third 
specizs was found at Lehigh~Gap, Pa., in November, 1881, and 
belongs to the genus Tubella. This genus, established by Carter 

contained only four species, all from the Amazon "River, The 
new species is small, encrusting, and has been called P* pennsyl- 
n The skeleton spicules are arranged in ® simple seri@s of 
single non-fasviculated spictles, in the’ interspaces of which the 
statospheres are abundant. These Spicules are very%ariable in 


numerous—rather small. 


vanica, 


size and shape, but all are entire] 
dermal spicules seem absent. 


ly and coarsely spined. -The 


Mo..uscous Fauna or Moscow.—The molluscous fauna’ of 
the nzighbourhood of Moscow was very little known wntil rfow, the 


two former works~dealing with this subject, by 


. Ratchinsky 


and M, Madéjine} giving only fifty-one species of Gasteropods, 
that is, only a half of this class of Molluscs which are to be 


found in the neighbourhaod of Moscow. 


M. Milachevitch fills 


up this gap (Bull. de la Soc. des Naturelistes de Moscow, No. 2) 
by giving a list of the Molluscs of this region, his determinations 
of species having been made with the help of, or revjsed by M, 
s [ Tt is worthy of -nofce that of the 109 
species described, 11 belong to the region of the Alps, and 17 * 
to the boreal region, 7 of them being common to Poth rezions, 
and all the Alpine species having been widely spread in Germany 
during the Quaternary period. A remarkable feature of the 
Moscow molluscous fauna is the ab€ence of.the larger <pecigs of 
Heliz (H. pomatia, H. nemoralis, H, arbustorumy, H. hortensis, 
&c.), whilst they are frequent in other parts of the boreal region 
—to which the Moscow molluscous fauna belongs too—nearer to 


Clessin and Dr. Böttger, 


the sea. 


it is difficult to determine it, but M. Milachevit 


As to the southernlimits of the boreal eo in Russia, 


supposes it to 


follow a line drawn from Riga to Tamboff and Saratoff. _ 


« PERISTALTIC INTESTINAL MOVEMENTS.—The movements 
of the intestine have been recently studied by the graphic 
method, by Signori Mosso and Pelicani (Reale Jst. Lomb.) 
experimenting both on man and the do: 
results it appears that at every movement ie respjration there 
occur strong contractions of the rectum. Emotions and cerebral 
activity have a very manifest influence on the mu*cular fibres of 
the intestine, causing strong contraction, 
spontaneous undulations in the’ tracings, the direct caule of 
which is not known, it is possible, the authors prove, to contract 
at will portions of the intestine that are a congiderable distance 


from the sphimeter- muscle. 


Among other 


Besides’ so-called 


The authors study the influence of _ 
changes of température on the tonicity of the intestina] «walls, _ 


indicate the variations of the latter in ‘sl&p, digestion, and under 
influence of medicaments, &c., and show how intestinal move- 


ments are related to. chang 
blood-pressure in the carotid. 


es of volume in the forearm and 


ON THE OCCURRENCE OF ROOT-FLORETS IN CATANANCHE 
LUTEA,—A paper on this subject by B. Daydon ‘Jackson, 
Sec. L.S., was read before the Lignean Society on May 4.—M, 
J. A. Battendier, in writing to Sir John Lubbock, pointed out 
the occurrence of certain large’ single florets produced directly 


from the roots of this yellow-flowered composite. 


e 
e 


+ 


Examination’ 


e 
e ee 


often four to five inches in dia- * 


five or six some- . 


. 


« 
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florets were to be found jn alnfst evel% instance, frequently in 
great tiuynbers, but eli overlooked from their great resem- 
eblance to scales df the root-stock, M. Battandier further stated 
e that the fruitevas twice the size of those contaiged in the normaP 
capitula ; also that the root-figrets were not cleistogamic, a fact 
confirme® by finding specimens showing the anther-tubes and 
stigmata projecting. eSimilar instand®s were also recorded as 
3 occurring in twoSpeciesef Scyjpus and a Myosotis. 








get. CHEMICAL NOPES ae 
Tue formul deduced,by Guldberg,and Waage in their general 
‘theory of action of mass have Been re@ently applied, with satis- 
factory results, by R. Warder (Ager. Chem. Fourm iii. No. 5) 
o the case of sapamification of ethylic acetate. W, Ostwald con- 
nis his work in’ the same field ; he has recently studied -the 
eactions which occur when cerftin pairg*of salts are fused together 
- ineqinyairar quantities. His general result is that those salts 
which have the greatest heats of formation are always produced in 
greates? quantøy. Berthelot’s so-called “law of maximum work,” 
viz. that of veral possible products of a reaction that salt, in 
the fosmation of which most heat ig evolved, is alone produced, 
is regarded by Ostwald as erroneous; if it were true, chemical 
- equilibrium would be. established only in those exceptional 
reactions wherein some pf the:reacting bodies underwent dis- 
sociation. Sense statement is a return to the old hard and 
fast ideas on which “tables of affinity” were constructed, ideas 
long ya overthrown by C. L. Berthollet (Journ. Pract. Chem. 

XXV.gl). e 


Data continue to be accumulated showing more definitely that 
there exists®a close connectidh between the’structure of molecules 
and the physical properties of the substances composed of these 
molecules, Pawlewski has recently published a short account 
of his researches on the ‘‘ critical temperatures” of liquid com- 
pounds, he states that the critical temperatures of isomeric ethers 
are identicaler very nearly so, that isomers containing ‘* doubly 
linked” carbon atoms have a higher critical temperature’ than 
those in the molecule of which the carbon atoms are singly 
linked, &e. (Berichte, xv. 460). : ` ; 

IN af important papey bearing on the same general subject, E- 
Wilson states, as a result of his @ollation of many determina” 
tions of spgcific gravities of solids, that it is not justifiable to 
agsign, as is usuafly done, a certain definite volume to each 
elementary atom in a compound molecule, but that the volume 


to be assigned to each atom in a'compound molecule depends 
on the nature of all the atoms in the molecule (Proc. R. S., 
32, 457). 7 : EIRE 


Ime contifiuance’of his experiments on the effects of pressure 
on chemical changes—before referred to in these notes, Spring 
states that he has prepared Wood’s alloy (melting at -65°) by 
compressing, at 7500 atmospherés, iron filings, with bismuth, 
cadmium, and FA in proper proportions, He has also obtained 
Rose’s alloy (Id, bismuth, and tin), and also brass, by pressure 
of the constituent metals (Berichte, 15, 595). 


As the results of an-extended series of observations on the 
structure of metals, Kalischer (Berzchie, 15, 702) concludes that 
most of the metals are naturally crystalline, and that when the 
crystalline structuge has been lost by mechanical treatment it 
can, in most gases, be restored by the action of heat. 





o PHYSICAL NOTES 


AN important contribution to physico-mechanical science has 
been made by M, Berthelot in a memoir communicated to the 
‘ Académie des Sciences of Paris, upon the rapidity of propagation 
of a waye of explosion, An explosion in a gaseous compound 
- propagates itself, it woud appear far more rapidly than a sound 
- wave could travel in the medium. For-example, the velocity of 
sound in mixed oxygen and hydrogen gases 1s 514 metres per 
second, while the explosion propagates itself at 2814 metres per 
second, M. Berthelot concludes that the wave is therefore not an 
acoustic wavéat all, but a wave'of chemical action, The character- 
istics of this new mode of propagation appear to be the following: 
uniform yelocity of piopagatfon (through tubes); independence 
of this velocity of the material of the: tubes ; tubes of lead and 
gutta-percha of equal calibre conveying the explosion at equal 
rates, The velocity in a capillary tute is slightly less than in a 
«wide one, teing 2390 -metres per second for-oxyhydric gas as 


8 


x - g e 
against 2840 metré The velocity differs in, differen@ mixtfres, 


being ‘ro80 metres per second in a mixture of oxygen and, car- 
bonic oxide., The velocity-is‘independent ef Pressure which, in’ 
the experiments varied from 1 to 3 atmesphetes. M, Berthejot 
attempts to identify this velocity wit that of the'translation of 
the gaseous -molecules at the temperature attained in. the ‘ex-_ 


plosion, as calculated from the formula of Clausius— ‘ a$ 


| Fr- 
eo D = 29°3 st a/ z (metres per: segond) ; 


ee 
where 7 is the absolute temperature and p the density at o° 4 
the gas relatively to tae “air. He assumes T as. 3000" in eac 
case, which would give for the oxyhydric méxture a velocity of 
2000 to 2500 metres per second ami 1300 for cgrbonic acid. M. 
Berthelot therefore propounds the following view as to the way 
inewhich explosive action is propagated, ®In the film of gas first 
kindled a certain number of mole®ules are urged forward with a 
velocity corresponding to the maximum tenfperature of the che- - 
mical combination. ‘Their shock against the*neighbouring films 
determines ġhere the commencement of chemical action, And se 
the movement proceeds, a uniform rate being observed’ extept 
for those molecules which are clase to the walls of the tube 
which give up in the form of heat a portion of their kinetic’ 
energy to-the solid matter of the tube. „A comparison with 
certain properties of sound waves leads one to doubt the finality 
of Berthelot’s conclusion tħat these-waves ar@not sound waves 5 
for Regnault formed -a similar retardation of soundywayes in 
narrow tubes, and it is known that their velocity is independent 
of pressure, and that it increases with an. increase of tempera- 
tùre, and that-the temperature which deterrgines the velocity is‘ 
not the temperature of the mass as a whole but thw temperature. 
of the molecules in the actual wave for the time being. Tht 
recent experiments of Galloway and of Abel on the-propagation 
of an explosion in air charged.with dust and contaminated with 
gas appear to deal with quite another. phenomenon, namely, the 
velocity of spread of combustion in.a space containing particles 
of solid matter floating in the air, and which has no`morè direct 
relation to.th€ velocity of sound than has the velocity with 
which combustion is propagated along a train of gunpowder or 
a piece of slow-match.: 


s E e . 
' ANOTHER contribution to experimental acoustfes we owe to 


Mr. John Le Conte of California, who has published in the - 


American Journal of Science some observations on sound- 
shadows in watér. ' More than fifty years ago, when Colladon 
and Sturm were measuring the velocity of sound in the waters of 
the Lake of Geneva, Colladon remarked on theextreme sharp- 
ness with which an acoustic shadow was ‘cast by a projecting 
wall that ran out into the lake. The greater sharpness -of 
shadows might be expected from the mathematical theory of 
undulations, for waves of higher pitch than for those of lower, 
as the wave-lengths of the former are shorter, and therefore less 
liable to diffraction at the edges of acoustically opaque Sbjects . 
Mr. Le Conte’s experiments: were almost all made with the 
waves produced hy the explosion of cartridges of nitroglycerine, 
each containing 15 Ibs. of the explosive stuff. These cartridges 
were being used in blasting a shalgew reef in the harbour of San 
Francisco, and the means taken to observe the propagation of 
the shock consisted in sinking soda-water bottles and glass tubes 


filled with air, so as to be wholly or partially concealed Behind - 


solid objects such as wooden piles. A cartridge was exploded 
about 40 feet away from a pile about 12 inches in thickness ; 
behind this obstacl® and for a distance of 12 feet-behind it, a 
sharply-defined sound-shadow could be traced, Another instance 
is given in the singular presgvation of buildings on the occur- 
rence of an explosion at San Francisco when situated within the 
geometrical shadow of other buildings. Mr. Le Côte seeks to 
explain the relative sharpness ofshadows of explosive*sounds by 
supposing that in this case the very short impulse gives rise to a 


disturbance whose wave-length is exceediggly short. In connec." - 


tion with the subject, it may be worth while -to.recall Lord Ray- 


leigh’s beautiful experiment on the sound-shadow behind an` 


opaque circular disk, where (as in the:case of light for which, as 
predicted by Poisson and verified by Arago, there is a luminous 
point at the centre of the shadow), at the cntre of the acoustic 
shadow, 2 perceptible augmentatiqn of the shrill note of a bird- 
whistle was observed. . 


' THE old device of exploring the vibrating column of ajy in an 


@rgan-pipe to ascertain the’position of nodes &nd loops, by letting. 


dofn into it a membrane of tispe “paper ‘on a wire’ frame, is 
. = e i 
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familiar. “Kong’s method of introducing a gmall tube commu: 
nicating with a ‘maflometric capsule and a filme indicator, was 
reéently described“™in-qur Physical Notes. The latest device for 
a similar purpose iw that of M, Serra-Carpi, who fhtroduces a 
small microphone supportedgon an elastic membrane stretched 
over a wire ring., The microphone is connected by wires to a 
telephone andga battery. Hardly any sound is heard except 
whey the exploring microphone is “at a node, when it causes a 
buzzing sound to be heard in the telephhe. The objection to 


“all these methes fs that the pressure of the explorer alters the 
i positon of the nodes in the tube, 


Kõnig’s apparatus is probably 
t open to this’ objection, but it requizes a special piece of 


, apparatus of an expensive kind. 


JOINTING OF ROCKS AND THE » 
> CHANNEIs TUNNEL! 


THE writer, refe sng in the first instance to his “ Report” on 
Jointing, published in vol. xxv. (1875) of the Transactions 
of the Royal Iris» Academy, in which the subject is tseated of in 





TBE 


. its purely geological aspect, remarks that his investigations in 


connection with it entitle him to take a part in the discussion of 
a question in engineering, which public enterprise has of late 
elevated to one of international importance, F 

At the outset, hgwever, he feels himself compelled to express 
his doubts that rock-jointing has been ‘sufficiently attended to by 
the active ‘promoters of the proposed Channel Tunnel. 

The remarkable divisional structure under consideration, often 
taken E be analogous to ordinary cracks or fractures due to 
rock-disruptign, is, ®n the opinion of Prof. King, a phenomenon 
having only a distant relation in its origin to the latter. 

In its normal state, jointing is a fissured condition of rocks— 
the fissures presenting even, smooth, regular, and close-fitting 
conjunctive planes, often standing vertically, or in an inclined 
position,, Where the fissures have been affected by stratic dis- 
turbances, or have been acted on by water and other erosive 
agencies, they are more or less open, thereby gonverted into 
“crevices.”  It' divides both sedimentary beds and igneous 
masses; .and is separable into two or more series or systems, 
eachghaving its respective fissures running in parallelism, also 
inva definite artd an independent direction, over areas hundreds 
of miles in extent ; and descending to considerable depths below 
the earth’s surface, The fissures vary in their distance from one 
another from undér half am inch to two or more feet. 

That jointing demands the closest attention on the-part of 
engineers engaged in sub-aqueous-works requires no other proof 


than the fact of the utter failure which attended the scheme for |. 


opening out, diiring the famine of 1845-48, a water communica- 
tion, about four miles in length, between Lough Corrib and 
Lough Mask, in the west of Ireland. After an expenditure of 
40,000/, it was found that the jointing in the carboniferous lime- 
Stone, ftrough which the excavation had been made, carried off 
all the water. ‘The work had, therefore, to be abandoned ; thus 
resulting in nothing more than a dry ditch! 

As regards the chalk and other rocks to be penetrated for the 
Channel Tunnel, Prof, Kinggadmits that they may not be so 
highly jointed as the much older carboniferous limestone; never- 
theless, he shows that the former deposits are not altogether free 
from @langers, which, to be overcome, require the closest 
attention, ` ` i 

From the numerous occurrences, noticed by writers, and ob- 
served by himself, of faults, true jainting,Seordinary disruptive 
fractures, inclined bedding openings, dry submarine swallow- 
holes of Pliocene age (now filled with clay, sand, gravel, insome 
cases containfhg sub-fossil sea-shellS) and rock-porosity in the 
chalk form@iongof Kent, Prof. King infers that these detriments 
are equally present in the same deposits, well known to exist at 
the bottom of the Channel ; where some of them cannot but turn 


* Abstract of a paper @n the Jointing of- Rocks, in Relation to Engi- 
neering, especially the Tunnelling of the Strait of Dover,” by William King, 
D.Sc , Professor of Mineralogy and Geology, Queen’s College, Galway, 
read April 24 at the Royal Irish Academy, Dublins $ 

2- Jointing in its relation to- Physical- Geography has been lately treated 
assa and Xera in-the Permian Period,” appended 


f by the author n “* 
tothe aptereof the Geological Record, &c., by Professors 


to the work—An' Old 
King and Rowney> Bs le 
3 ‘The ‘‘many small faults” andè ‘very marked and constant joints ”*-— 
the latter sometimes containing infiltrated flint—which characterise the chalk 
“‘chffs in many places near Margate” (Whitaker) must be familiar to 
nubers of the citizens of the metropolis. *‘ Numerous vertical crevices, 
doubtless originally joifing, intersect a bed of.chalk fifty feet thick, close tg 
Dover, at the base of Shakespeare’s CHG.—(W. Phillips.) e 
® 
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out to be sources of waler-leakage, greatly interfering with the 
success of the proposed ‘Channel Tunnel. e i . 


45 `> 


Precisely similar detriments, giving rise to the same aBprehen- p 


sions are to be met viton thè opposite seaboard of Sree 
Reférence may be made to the great lines of fracttire which have 
moulded the river-drainage system of the Bas Boulonneis ; and 


especially to the marvello@s jointing (repregented by the distin- ` 


guished geologist, M. Daubrée, in his “Etudes Synthetiques de 
Géologie,” parte prem.), which Gertically intersects the chalk 
cliffs near Tréport, north of Dieppe. ° 

~ Still, such serious drawbacks Prof. King admits must not be 
held as unsufmountaBle, He is fully satisfied that @ngħneefing 
in the present day is quite dble ta cope With then; but only by 
an enormous expenditure, It has been proposed to line the 
Tunnel with concrete ; but in fis opinion it isg absqlutely neces- 
sary that nothing short of lining it, and, in its entire lengt!f-w: 
the most resistigg, impervdous, and endurable stone, should be 
attempted, Se “S 


e e ` 
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UNIVERSITY AND EDUCATIONAL ° 
INTELLIGENCE é 


CAMBRIDGE.—The accommodation recently provided for 
practical biological work has already proved seriously deficient, 
owing to the rapid growth of the chisses in physiology and 
comparative morphology. ‘The class-room for practical mor- 
phology was built to accommodate thirty studen® working at 


the same time, and the room for histology, 36. Additional . 


temporary accommodation has been made for af increased Mum- 
ber of students, but there are grave inconveniences in conse- 
quence. This year there are about fifty-five student#in elemen- 
tary morphology, and twenty in the advanced class; seventy 
students attend elementary physiology, and about fifteen the 
advanced course. The only possible alternative to the provision 
of new rooms, is the division of classes into sections, and 
repeating the practical work with each section; erendering a 
large increase in teaching power necessary. Moreover, such an 
arrangement will interfere with the rule that the practical work 
belonging to the lecture is gone through immediately after. 
Under these circumstanc& it if recommended by the Museums 
and Lecture Rooms Syndicate that a thiad floor should be™dded 
to the New Museum Building in its central portion, giving a 
new class-room' sixty feet long, and new privgte rooms for Mr. 
Balfour's classes, while Mr. Balfour’s present class-room could 
be added to Dr, Foster’s department. The cost is estimated at 
about 15007. ° 

The increasing need for a ‘new lecture-room for biology has 
not been lost-sight of ; and it is suggested that it will be advis- 
able to adapt the present bird-room to the purposes Òf a le@ure- 
room; while the Museum of Comparative Andtomy should be 
extended so as to be capable of accommodating-the-birds. This 
alteration would necessarily involve considerable expense, and 
it is postponed: for the present. 

Part I. of the Natural Science Tripos will befin on May 22 ; 
Part IT. on June r. i 
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‘SCIENTIFIC SERIALS 


Annalen der Physik und Chemie; No. 32—Photometric re- 
searches, by E, Ketteler and C. Pulfrich.—Theorg of elliptical | 
double refraction, [by E. Lommel.—On differences of tension 
between a metal and liquids of different concentration, by E. 
Ketteler, —On galvanic conbinations consisting only of elements, 
and on the electric conductivity of brémine and iodine, by F. 
Exner.—Reply to, an observation by Herr F. Exner, on Volta’s 
fundamental, experiment, by F. Schulze-Bergt.—Vaporisation, 
fusion, and sublimation, by M. Planck’—On new electric figures, 
and on the gliding of electric sparks, by K. Antolik.-t-Repre- 
sentation of longitudinal and transversal waves by projection, 
by R. Weber.—On the 
Oppenheim. as ; 

No. 4.—On the relation of transverse contraction to longitu-. 
dinal dilatation in bars of isotropic glass, by W. Voigt.—On 
the electric resistance of vacuum, by E. Edlund.—Transportable 
instruments-for measurement of variations of intensity of terres- 
trial magnetism, by F, Kohlrausch.—Tangent-compass for abso- 
lute measurements, mirror-galvanometer, electro-dynamometer, 
and magnetometer free of metal, by the same,—Remarks on 
the mechanical bases of the laws of Ohm and Joule, by E. 


è 
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theory of stationary motion, by S. 
1 A 


# 


mann, 
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Budde.—Experimental reseagches orgthe intensity of dimaèted Proceedings, tha president called attention & the fAct-that “one 
=~ - light, II., by J. Fgbhlłch.—Some observations on the works of | of the communidtions made to the previous meeting was from 
ah Z Herren Lommel, Glazebrook, and Mathieu, by E. Ketteler.—On | the pen of Mr. Charles Darwin; and tookøthe opportunity of 
e the condeysation of gases dh surf&ceg, by H. Kayser.—Re- | referring ®o the labours and character of the illustrious natura- 
searches on the-dependence of the moleculaf refraction of liquid | list, whose work had so profoundly modified not only zool@gical 
com biwations “on their chenfical composition, by H. Schréder.— | science, but so many other departments of human thought.— 
i On Legrange’s equgtions of mot'ongby B. Weinstein. Mr. Sclater exhibited a drawing of ‘a Tapir presented to the 
` Journal ofthe Franklin, Institute, April.—A new theory of | Society by Mr. Fritz Zurcher in Augift last, Which had been 
* the suspension system. with’ stiffening tiuss, by A. J. du Bois captured on the Whruari -River, in’ Venezuela. Mr. Sclater | 
(concluded).— Adaptation of Euler's fgrmula to American long | Observed that in, forta and colour this animal geemed to agree - 
cglum eriments, by W. H. Barr.—The Flangery boiler- better with 2apires dow: than with the ordmary 7. americanus, 
it setting for fhe prevention of smgke, By C. A‘ Ashburner.— |, and suggested that it as quite likely that the former spestes 
Milk; by R. Haines.—Tise five-unde@vriters’ regulations respect- might be the Tapir®of the northern, coast-region of Columbia 
- ing the yse of the electric light.—On the filtration of water for f and Venezuela.—Mr, J. E. Harting, F.2.S., made some re- 
i industrial purposes, by P. Barn&.—The sugar-beet®industry, by | marks on the desirability of adopting a standard of nomenclature 
gone oS: Ware and R. Grimshaw.—The Hudson River tunnel, by when describing the. colours of natural, objects,- Dr. Hans 
‘Sc HL. Finch. -~ ea a ae Gadow, C.M.Z.S., read a paper on the structure of “feathers in 
ane . a , wee z 3 relation to their colour, in the Course of which he endeavoured 
-~ Bulletins™ A la Soaké d Cabins. Sa de Paris, tom. iv- faie |, to show how the optical appearances of whe various colours met 
Du Bano ; A Sr ke mane 5 cae Tay S paper mh ki the- feathers. of birde were produced: ie Plover 
3 . RS, c 
> , on „his fagial goniometer.—Observations by L. Manouvrier on |, genus Yea Pana ihe nET Seas, ron which A Ho. 
E E E A A E anlage 
Me 3 e the | was read from Dr._O. Staudinger containing the, description o 
Roa aoe in Parts. of seid E BA. rome new and interesting species of Rhopalocera from the New 
š e, 2 L mot DS.——~ANE Ports “+ | World.—A.communica‘ion was read from Mr® H. J. Elwes 
+ Redoable of ense of tanto fo the ares mapera tnd | F.Z S, containing a désenption of a cafteion of biter 
2 . norma: 1i 2 made on.the Tibetan side of the frentiér of Sikkem, amongst 
- Wood, the snpercostalis” ; T Case of n mi A A | which were aig toe of srel species new to science. A pons 
; 08 c S ones + | munication was read from Mr. Edgar L. Layard, F.2.S.y de- 
eee chnan on the Ee criminals pee scribing a ey pecie of l Parrot of me genus Aymøiieus from 
. ae a iji t t rhi 
Ardouin, who also contributes an interesting paper on the Nymphicus ages oyalty groüp; which he: proposed. to gall 
results of the Medical Statistical Tables of Japan, published at f > i ' g i 
Tokio in 1880,—M. Leon Metchnikoff gives the result of his | Geological Society, April 16.—]. W. Hulke, F.R.S., 


ethnglogical observations while in Japan on the different races 
occupyingghe country, and his views as to their, probable origin. 

- —M, Verneau considers the type and origin of the ancient 
- inhabitants of the Canaries ; and M. Manouvrier describes at 
- great length the result of his observations on eleven natives of 

: Tierra del Fuego, in the Jardif d’Acehmatation, at Paris. ~ His 
Fema@rks gave rise to prolonged dyscussions among the Members 

of the Society, and were supplemented by a communication from 

M. Topinerd, baged on personal observation of these savages, 
‘nd by'a paar, M. Hovelacque of all that is known of the 
people and their country, through the reports of sEnglish and 

: Frenche travellers.—M. Magitot. fescribes the abnormal cha- 
. racters of a dwarf, presented last October by Baron Larrey 

to the Académie de Mégecine; and M, de Quatrefages re- 


- pats thé case of a dwarf smaller than Tom Thumb, and - 


in whom, hesbelieved, that the disproportionally large size of 
- the head was due to hydrocephalus.—M. Parrot brought forward 
a case of megaloglossis, combined with idiocy, in a child of two 
‘years of age.7gM, Laborde presented to the Society his essay on 
the axperimedal and morphological function of the semi-circular 


canals in animals, in which he believes we may discover that of- 


a ‘‘sensitvo-motor” apparatus, intended to render the sense of 

Hearing more complete. M. Delaunay, insumming up the con- 

7 clusions he has arrived at in his labours in the field of general 
pathology, consjdered the various degrees of liability towards 

certain diseases shown at different ages, by either sex, and among 

different rates. The only contributions towards paleontological 

- inquiry contained in this number are : M. Hamy’s report of the 

progress of the excavations at Bollwiller, whose deposits would 

„appear to belong to the latest neolithic age ; Prof, Carl Vogt’s 
communication of. the discovery by M. Roth, in the Pampas of 


‘La Plata, of a,human skeletén lying below ‘the carapace of a: 


š .fossil glyptodon; and,the presentation, by M. Vinson, of a 
»  chromolithographic reproductien of a celto-iberian inscription, 
- found’near Siguenza, © M. Vinson is of opinion that we have as 
~” yet no authority for accepting the theory of any close affinity of 
the Basques with the ancient’ Iberians. a 
. Memorie della Società degli Spettroscopesti Italiani, March.— 
Solar observations made at the Royal Observatory of Palermo in 
“the fourth-quarter of 1881, by Prof. Ricco. Poo fae ae 
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- Zoological Society, May 2,—Prof. W. H. Flower, LL.D., 

e =, „ERS, president, in the chair.— Before comniencing ‘the usual 
fds : 

3 . 






president, in the chair.—The President remarked that it would 
argue a degree of indifference with which the Society could not 
, be charged, gf the meeting were to proceed to the transaction 
. of the ordinary business, without some reference to the sad loss 
b sustained by the whole scientific world within the last few days, 
' in the death of that illustrious naturalist, whose remains had 
i been consigned that morning to their last resting-place at. West- 
minster. He added that the spectacle presented by the vast 
, assemblage of people who came together to witness -the obse- 
t quies of Mr. Darwin, was of the most sovfl-stirring kind, and 


| memory of the distinguished philosopher who had just passed 
i from among us.—S. S. Buckman, Hugh Salvin Holme, Collet 
' Homersham, and Joseph B. Tyrrell were elected Fellows of the 
Society.~-The following communications were read :—On fossil 
Chilostomatous Bryozoa from Mount Gambier, South Australia, 
by Arthur W, Waters, F. L.S., F.G.S.— Zhamniscus : Permian, 
Carboniferous, and Silurian, by George W. Shrubsola F.G.S. 
~—On the occurrence of a new species of Phyllofora in. the Per- 
mian limestones, by George W. Shrubsole, ¥.G.S.—-On the 


relations of the Eocene and Oligocene strata in the Hampshire _ 


Basin, by Prof.- John W. Judd, F.R.S., Sec.G.S. The section 
at Whitecliff Bay, in the Isle of Wight, affords us the means of’ 
determining the true order of succession of nearly 2000 feet of 
Tertiary strata, and is therefore employed as a standard jp which 
to refer the strata seen in sections wherethe order of succession 
is not so clear. The author supported the views of Prof. Prest- 
wich as to the linits of the Brackle:ham series, as opposed to 


the opinions expressed on the subject by. the Rev. O. Fisher. ` 


He pointed out the confusion which has arisen from the correla- 
tion of certain strata in Hampshire basin with the barren 
Lower and Upper Bagshots of the London area, iẹ which fossils 
are so rare as to render their geological age s@mewhat doubtful. 
To the Lower Bagshot some authors have referred 660 feet of 
the strata seen at Alum Bay; whileother authors have restricted 
that name to about 73 feet of the same%ection, The age'of the 
Upper Bagshot of the London basin is admitted by all authors 
to be very doubtful. The only way to avoid the confusion un- 
avoidable from using the same names for strata, the correlation 
- of which was so hypothetical, was toempley local names for both 
sets of keds, He proposed to refer to the freshwater sands below , 
the Bracklesham ‘and Bournem®uth ‘strata, containing a distinc- 
tive flora, as ‘the Studland “beds,” and the sands above the 


constituted the grandest conceivable testimony of respect for'the ` 


1 
- 


. 


Barton clay by the old name of “the, Headon Hill, Sands.” _ 


Above these sands are a series of clays onby about 40 feet thick 
# Whitecliff Bay, but much thicker at Headon Hill and -Horc- 
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`. These marine heds, which had been show 
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well Glif. “These sands and clays form theg’Headon group ;- 
they ‘consist of freshwater strata with bands of limestone and 
lignite, but inclines numerous inconstant intércalations of 
layegs containing mafine shells, for the most part much dwarfed. 
“The age of the Headon growp as shown by the fossils which it 
contains, is that of “‘the zone of Cerithium concavum of conti- | 
nental authors.e The byackish-water Headon group is succeeded 
a} Wohitecliff Bay by nearly 100 feet of purely marine strata, 
ato rest on an eroded 
surface of the Headon beds, contain the remarkable fauna which 
d been recognised by many British and foreign geologists as 
that of the Lower*Oligocene. Simil@ gtrata with the same 
fossils are found in the New Forest, at Lyndhurst, Brockenhurst, 
-Roydon, and other points, and ethere also attain a considerable 
thickness. It was “pointed out. that this marine series is quite 
distinct fram the Heado», or zone of Cerrithinm concavum, with 
which® it kad been confounded The author had been very 
severely criticised forahe views which he had put forward in a 
former paper gs to the®manner in which the Brockenhurst series 


* isgepres@nted in the section at the west end of the Isle of Wight. 


x 


There was much “irfficulty in ‘these variable estuariné beds in 
: correlating the beds seen in Colwell‘: Bay with those exposed in 
the cliffs of Headon Hill. With several previous authors 
on the subject, he maintained that the great series of sand- 
stones and limestones forming Warden Point and How Ledge are 
continuous with thoge exposed in the face of Headon Hill, and, 
consequently, that the marine beds of Colwell Bay, overlying 
those limestone series are younger than the brackish-water bands 
interstratified with the Heddon beds of Headon Hill. His 
critics, however, insigted that these two beds agreed with one 


* another in suckma manner that they must be regarded as parts of 


. the same bed, separated by denudation. 


In opposition to this 
view, it was pointed out that the Colwell Bay bed is of the most 
. inconstant character, and long before reaching Headon Hill is 
seen to be on the point of thinning out ‘and disappearing alto- 
gether. In conclusion, the author pointed out that his own 
interpretation of the succession and correlation of the strata in 


* the Hampshire basin brings them into complete harmony with 


that which is'maintained by the great majority of continental 
geologists, while that of his critics appeared to be hopelessly 
irreco®cileable with their views. z 


Chemical Society, May 4.—Dr, Gilbert, president, in the 


- chair.—Prof. J. Dewar, F.R.S., delivered a lecture on the 


~ place, but do not tell us the extent of the dissociation, 


“yecent developmen? of the theory of dissociation. The lec- 
turer, after referring to the earlier work of Black on ‘ Physical 
Chemistry,” pointed out the origin of the term dissociation, and 
the experiments made thereon by Devil'e. Troost proved that 
dissociation is a function of the temperatu-e, that it is indepen- 
dent of mass, and that the action is ieve‘sible; the process 

_resembles in many respects the condensation and volatilisation 
of.a vapour. The experiments in which vapours are conducted 
along hæ@ted porous tubes, only prove that dissociation takes 

Exact 
determinations of the partial pressures obtained by heating 

` various substances, as ammoniochloride of silver, water, &c., to 
certain temperatures have been gnade, and thus curves have been 
drawn, which, by inspection, show the pressure necessary to 
prevent the decompesition of a substance at any particular tem- 
perature Recent investigations have shown that solid sub- 
stances have a temperature analogous to the ‘‘ critical point ” of 
gases, above which they cannot exist; thus, when hydrogen 
sulphide and water are subjected to great preesure at low tem- 
peratures, a crystalline hydrate 1s formed, but above 40° C, this 


~ *substance cannot be shown to exist, however great the pressure 


may be. If #mixture of hydrogen*and iodine be heated to 
about 300° Cg some hydriodic acid is formed 3 if hydriodic acid 
be heated tœ300° C., free hydrogen and iodine are formed, and 
the resulting mixture of hydrogen, iodine, and hydriodic acid 
has in each case the same composition. The lecturer then ex- 
plained the- cycle . of “Carnot, and showed how a formula 
could be deduced from it, by which the lazent heat of a chemical 
compound could be calculated. The importance of the researches 
of Andrews on the liquefaction of carbon-dioxide was insisted 
upon, and'the analogy@of sqme of the results with the dissocia- 
tion of chemical bodies pointed out. In conclusion, the author 
discussed the probability of the issoclalon of elements in the 
sun’s atmosphere, and reasoning from a legitimate extension of 
the known laws of dissociation, inferred that if hydrogen be 
considered as the el@mentary form of matter, the sun’s atmo- 
sphere is most unfavourable to ala ae 
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Anthropological ‘Insfitute, ‘April 2 


gr Hyd Clarke, vice- 
president, in the chair. It was announce: 


that Alfred.Morr#son, 


F.G.S:, and Frederick Harold had been elected Member$ ôf the « 


imstitute.—The Chgirmen befeinell at some length te the great 
loss that anthropological science had suffered by the death of 
Mr, Darwin, an Honorary Member of the Institute% Pr8f. 
Flower, F.R.S., also offered a tribute to Mẹ Darwin’s memory. 
Mr, E. H. Man read a second paper on theaborigfhal inhabitants 
of the Andaman Islands, He touched first upon the important 
subject of language, and peinted out cértain peculiarities con- 
nected with the varying use of several sets of posseasjye prong: 
minal adjective$ with p&rticular classes of nouns : ig expectation 
at an early date of a paper@on thesSowth “Andaman language by 
the presidenteof the Philological Society, this subjecwas but 
briefly dealt*with by the author, who next procegded eo describe 
the Andamanese system of adoption and the recognised dé 
of affinity, especgally as bæring ow the question of marriage, 
bringing to notice at the same time thg erroneows opintons 
hitheito held on this latter pofht, as also anent their death and- 
burial customs, Numerous superstitions, beliefs, agd trad@tions 
were related, the latter treating of the account gisen by the 
aborigines regarding the Creation, Deluge, and Dispersion, Mr. 
Man was careful to state that®he had taken the precaution to 
obtain his information from members of distant tribes who had 
had no opportunity of intercourse with Europeans or other aliens 
residing at Port Blair, and added that*it was extremely im- 
probable, for the reasons noted in his paper, that 4ny previous 
generations of these islanders, within historic times, by whom 
these traditions had been handed down, could havg obtained thgir 
versions from strangers. . 
: ° 

Royal Horticultural Society, April 25.—Sir J. D” Hooker, 
in the chair.—Lerches attacked by larve: Mr. Maclachlan 
reported upon some specimens of larch twigs received from Mr, 
R. Clutton, of Hartwood, Reigate, who stated that thousands 
of young larches were attacked by larve at Box Hill—*‘ the 
affected trees swarm with little grubs which move abdt in their 
cocoons, and seem to suck the juices from the young foliage, 
leaving it dead, and so kill the trees.” They proved to be the 
larvee of a minute moth, Cgleophoya laricella, which lays ‘its eggs 
on the twigs or buds, The larve hatched in autumn cu: ct 
cases of cuticle, &c. The ydting autumn larve attach their 
cascs to the young leaves in spring, which they soon mine and 
destroy. Mr. Maclachlan is of opinion that th@ damage done by, 
this insect is not likely to seriously injure larches. Teremarked 
that Box Hill being chalk anel dry, was not well suited for the 
growth of larches.—Fertilisation of Hoya: Mr. ,W. G. Smith 
referred to this subject, and exhibited flowers with flies attached 
to the glutinous disks of the polfen-masses.. Thee Hoyagis 
highly fragrant. This fragranc2 is very attractive to insects, 
which are necessary for fertilisation of this plant. The pollinia 
are concealed, excepting the dark viscid disks, which are ex- 
posed, When an insect alights on the flowers, one foot at least 
slips and gets caught by one of the fine little glutiNgus disks. In 
its effort to escape two, three, or even four other feet are almost 
sure to get similarly caught. The insect then tries With all its 
power to free its limbs. If successful the pollen-masses are 
withdrawn ont of the pouches by the feet. The basal 
appendages of each pair of pollinia are elastic, and when in the 
pouch they are like an extended spring, but®the instant the 
masses are drawn out, the spring closes, and the #wo pollen 
masses quickly cross each other and hold tightly on to the 
insect’s little claws. If the insect is weak, it cannot withdraw 
its legs at all, and so perishes on the flower; but if strong, it 
flies away with one to five pairs of pollitia clasped round its 
feet. Sometimes zn insect breaks part of its leg off in trying to 
withdraw it. The five stigmas are not ready*to receive the 
pollen at the time the pollen is mature ;*so that it is only when 
the insect realights on some neighbouring Hoya-flowerein a 
more advanced stage of growth that cross-fertilisation takes 
place by its treading on the exposed stigmas, . 
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Royal Society, May 1.—Mr. Milne Home, vice-president, 
in the chair.—Prof, Piazzi Smyth, Astronomer-Royal for Scot 
land, read a paper on some points in the meteorology of Madeira, 
both absolute and comparative. By a careful comparison of the 


mean monthly temperatures, the maximum temperatures, and e 


the mean daily range, during the months. of June and July at 
Madeira-and Lisbon, it appeared that the temperature at the 
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former was markedly gore dquable. a A like comparison was | interval of a few epillimetres or tenths of a milfinfotrg® have their 
also ‘pgtituted for tRe corresponding anual variations at Ma- | superficial layers femporarily altered (as one finds on measuring 
e deira, Lisbon, Jerusalem, and §cotlang, and the same wonderful | the difference of potential) ; after separation tise change gradually . 
equablenes# was showr? to exist, Obsesvatipns with the we- | disappears.® The author regards the actién gas not electric, but ` 
“ang d -bulb thermometer, gnd spectroscopic indications ôf the purely material, and depending onthe nature of the influenwing 
` ‘‘rain-band ” proved the climate ofeMadeira to be at the same | metal (it is great with lead, less Sith copper, #2 with zinc), 
time retharkably humid, which at on@ explains its cold summers | Metals seem to emit, at ordinary temperature, a volatile sub- 
and warm winters. ‘This striking humidity the author tiaced to | stance, which, deposited on the surface® of obj&cts, chemically 
the influence of the Gulf Stream, a branch of which trends | modifies their naturd’—On the liquefaction of ozone, by MM. 


. south from the Bay of Biscay past the goast of Portugal. That | Hautefeuille and Chappuis. B essi t at : 
, the ocgan w&terstround Madeira are pecniasy warm, was demon- eH nein tect one 


a mixture of oxygen and ozone in a bent tube, part of which was 
strated by thé late Sir Wyville Thomson tn the CPal/ézger Expe- | cooled with a jet of lignid ethyl ove), the i 
` dition. The abundant pfeseace oy Watery vapour in the atmo- ; ig et eae 


anme a cl tine a ozone in Hoad ame of a dark adipa blue colour, The 
- sphere also seems to a influence upon, the flora and | vaporisation of the liquid is not ve d, t atmospheri 
z a whith ave very different°from what would $e expected : q Elies ia asec 


pressure,—Action of insoluble mftallic sulphides on a solution of 
g= when latitude alone is considered.—Mr. P. Geddes communi- | acid sulphate of nickel in presence of sulphuretted hyd 
e cated a paper by Mr. F. B. Bedd&d, B.A.,on the anatomy t p a ce, 


+ Baubigny.—Oxidation of pyrogallol in presence of ghm qrabic 
and histology of Pleugochacta Moseleyi, a new genus and species | by MM, de Clermont and Cha f.rd.—Ch ical study of vari 
bf earthworms, which had been brought home by Prof. Moseley 7 3 Elte o aa 


roducts of Uruguay, by M. Sace. Thigerelates to caoutchot 

frog. Ceylo@ The chief characteristics of this species noted Pom various fig tex, the camphor tree, a sblue-flowergd on 
; were, thatthe sete are not arranged in continuous lines round | and chicl@veed.—Observations relative to a group of fossil 

the body, but in two lateral groups, that there are no segmented | Suidse, whose dentition has some Simian characters, by M. 
organs, and that the capillaries eXtend into the hypoderm, as in’} ‘Filhol. These fossils are from the upper'eocene. . Ofer points ° 
= ERENT in the i s: tee notei described of similarity are the shortening of the skull and the form of the 
a leaf-bed which he hag discovered at the base of a high preci- | temporo-maxill iculation.—Res X 
pice at the north-west corner of the island of Canna. The bed E oe ea ee 


k 1 c . a 9 some Echinida, by M. Kahler.—The Grotto Mympia, by M. 
consists of e highly laminated brown clay, easily split by tapping | Riviere. He finds evidence of the pia, nat of the 
or by inserting the edge of a knife. This clay, when it comes 


brecciform deposits of this grotto (discovered at Nice in 1878 
. dan to the weter’s edge, is acted upon by the waves to form | and containing remains of E/ephas, 2 Ca? ninrita. 
the so-called Fuller’s earth. In the second note, the author |’ 5 sata le ots Ate i ag: 


the € í » h Cervus, Bos, &c.), with quaternary man,—On the reptil& found 
intimatedetbat the inner Heyskier—a group of skerries some nine | in the gault of the east of Fiance, by M. Sauvage, Bleyen have 
miles from Canna—was formed of the pitchstone porphyry of 


been discovered. Jnter alia, crocodiles existed @F h I 
the Scuir of Eigg, which is about twenty-two- miles distant. : i acipal Dike. 


size than those of the Cambridge strata, The principal Dito- 
- The third note related to a supposed organism from the marble | sauran was a Mecalosaurus (superbus) of gigantic size, differi 
of Sutherland, which the author, from his intimate acquaintance a fe epi ir a creel rin 


x } l in several features from the M. Bucklandi of the oolite in 

° with the ștrncture and mode of occurrence of minerals, was | England, —A hypsometric map of the rivers of European Russia, 

cereal es zol a mina A specimen had been pent o Dr PA Col. de Tillo, was presented by M, Daubrée. It is observed 
arpenter, who, without any knowledge -as'to where .it had, | that the prigcipal water-co f that 

been got, described it as being very Eozooic.~—Mr. J. Aitkin Lodi Wie E 


t d c r abruptly in general direction, M. Holtz noted several observa- 
communicated a brief note one the sglective absorption of sea- | tions relative to intermittent springs. Dae a 








































wate: for light, on yhich he bad made some spectroscopic 
observations. : e 
È e PARIS ; 
Z Academy of Sciences; May 1.—M. Jamin in the chair.— CONTENTS . Pace 
, The death of Mr. Darwin was coymented upon by the Presi- | Brrrisx Fossil CerHALopops . «7. 6 et ee ee ee 25 
dent and by M. ‘de Quatrefages.—On some reactions of bichlor- oie Door Sate ‘Social History of the Races of Mankind” P 
‘ ry ices o: . ge 
ide of mercury, by M. Debray.—On the employment of liquefied ‘Allen’s “ Commercial Organic Analysis Mee tee te ne tes Be 
gages, and particularly ethylene, for production of low tempera- Hovgaard’s “Nordenskjold’s Arctic Voyage” Round Asia and 
tures, by M., Caulletet. A thermometer immersed in liquid Europe” . e e s es p sooo ew ee te 20 
k Dudgeon’s ‘‘Sphygmograph” . ea re; 


Wakeln’s ‘* Great Mathematical Question” . . a. 2 s e eve 29 
LETTERS To THE EDITOR :-— 

The Existence of a Voice in Lizards.—Prof. TH. EIMER . s «6 29 
Sea-shore Alluvion—Langley Point—J B. REDMAN . .@ . « 30 
Colour Perception.—Narier SMITH . . s w eee te a oo 
How may Clouds consisting of Liquid or of Frozen Water be Distin- 

guished?—Dr. HERMANN KOPP. . e s e 0 oe ep we 
On the Conservation of Solar Energy.—Joszru Jonn MURPHY . . 3x 


ethylene indicated about — 105°; whereas protoxide of nitrogen |’ 
? boils at — 88°. In utilisation the liquid was, on opening an 
orifice in the receiver, projected through a glass tube on the 
apparatus toffe cooled. Suddenly diminishing the pressure of 
compressed oxygen cooled to at least — 105°, one observes 
tumultuous ebullition for a little; (at — 88° oxygen gave merely 


a fine mist). Ethylene ‘has the empety. remaining liquid peon fie Conscrvationof Solar En 
and transparent at temperatures where protoxide of nitrogen and CRONES; AAi: o HI A ae UG EAS ARCHIBALD, -s 4: 1s. 1% oS E oe 
carbonic Teid become solid and opaque.—Separation of gallium, On PaoTociArnS Or THG SPECTRA Or TE NEBUBA IN Qion. Py P 
by M. Lecoq d®Boisbaudran.—Report on a memoir of M, C. | Evpinc FOREST . i.n soseo a te et tk 3A 
Stephanosp entitled “Memoir on Groups of Binary Forms | THE Winter or 1881-2 . s s «e s s e Siting SR 
having the same Jacobian.”—Determination of the difference of Pee we, alee iho i ration) PASTS E 
longitude between Paris and Besançon, by MM. Barnaud and | Tye Extension SWARD OF THE WATERS oF THE CHINESE Rivers. `- 
Leygue. A chronometric. observatory is being founded at By Surgeon-Major H. B. GUPPY . s% soa oeo o ee we 38 
- Besançon, for the benefit of the watchmaking industry there, f koressoR GEKE 1N ARRAN e e sono a 3 
and the difference of longitude between the site chosen and the | Oor Actronontcar Commun OO a 
Montsouris Observatory is found to be 14m. 36°267s.—Develop- |! ` Anthelm’s Nova of 1670. . s s o ww ee ee ee p 
ments in series of a holemorphous function in an area limited by Variable Stars - . o se ee ee ee eg He ee 42 
arcs of the circle, by M- Appell.—On certain ternary quadratic eo ee Comet 082 d Da T a a E e TRA EE E E e r 
forms, by M. Picard.—On photographs of the spectrum of Fauna ofthe Suez Canal 2 . s. we te ee ee 4 
the nebula of Orion, by Prof. Draper.—On the polarisation of -The Comparative Action of Isomeric and [letameric Compounds on 
“electrodes and on the conductivity of liquids, by M. Bouty, f- the Growth of Plants, . - ss sr sss srs 4g 
` From experiments in which the electromotive method of M. New Prediwater Sponges 2 os ons ag be aaron de. ae 
Lippmann was applied to measuring the conductivity of acidu- Molluscous Fauna of Moscow . . . s soes oesau ea, 4B 
lated water with a very weak electromotive force (e.g, that of a j-  Peristaltic Intestinal Movements. . . . + hap O ES 
zinc-cadmium element), he çoncludes that a liquid has only one Cano aie renee of Root-florets in Gptanache oe eee: 43 
- way of conducting electricity (not two, an electrolytic and a | Puysica.Notss . se 2. 0 @ ste tt ee le Hg 
metallic, as some physicists suppose), whatever the special pheno- Tip ees oF Rocxs AND THE CHANNEL Tunnet. By Prof. Š 
ILLIAM . a O r r 


” mena of the electrodes.—Influence of a metal on the nature of 
the surface of another metal placed at a very small distance, by, 
» o M. Pellat.. Two metal surfaces placed opposite each other at an 
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CHARLES DARWIN + 
° L ` 

“par piget of this notice is t® give a brief account of 
if e, and a proportionately still more brief ac- 
count of the gvork, of Mr. Daryin. But while we recognise 
in him perhaps the greatest genfus and the most fertile 
thinker, certainly the ¿most important generaliser and 
one of the few most successful observers in the whole 
histry of biological science, we feel that no Jess grêat, or 
even greater than the wonderful intellect was the charac- 
ter of the mar Therefore it is in his case particularly 
ani pre-emjnently true that the first duty gf biographers 
‘will be to render some idea, not of what he did, but of 
what he was. And fhis, unfortunately, is just the point 
where all his biographers must necessarily fail. For 
while t® those favoured few who were on terms of inti- 
mate friendship with him, ay language by Which it is 
sought to portray his character must seem inadequate, to 
every one else the same language must appear the result 
of enthusias&c admiration, finding vent in extravagant 
panegyric. Whatever is great and whatever is beautiful 
in human nature found in him so luxuriant a development, 
that no place or chance was leit for any other growth, 
and in the result we beheld a magnificence which, unless 
actually realised, we should scarcely have been able to 
imagine. Any attempt, therefore, to destribe such a cha- 
racter must be much'hke an attempt to describe a splendid 
piece of natural scenery or a marvellous work of art; the 
thing mist itself have been seen, if any description of it 1s 

to be understood. , 
But withdéut attempting to describe Mr. Darwin’s cha- 
racter, if we were asked to indicate the features which 


° stood out with most marked prominence, we should first 


mention those which, from being conspicuous in his 
writings, are already more or less known to all the world. 
Thus, the absorbing desire to seek out truth for truth’s 
sake, combined ‘with a characteristic disregard of self, led 
not only to the caution, patience, and candour of his own 
work—which are proverbial—and to the generous satis- 
faction which he felt on finding any of his thoughts or 
results independently Stained by the work of others ; but 
also to a keen and vivid freshness of interest in every 
@tail of a new research, such as we have sometimes 
seen approached by much younger men when the research 
happens to have been their own. eAnd indeed what we 
may call this fervid youthfulness of feelmg extended 


through all Mr. Darwin’s, qind, giving, in combination, 


with gis immense knowledge and massive sagacity, an 
indescrib&ble charm to his manner and conversation. 
Animated and fond of humour, his wit was of a singularly 
fascinating Kind, not only because it was always brilliant 
and amusing, but still more because it was always hearty 
and good-natured. Indeed, he was so exquisitely refined 
in his own feelings, and so almost painfully sensitive to 
any display of queStionable taste in others, that he could 
not help showing in h& humour, as in the warp and woof 
of-his whole nature, that in him the man of science and 


e the philosopher were subordinate to the gentleman. His 
courteous consideration of others, also, which went far 
eVOL XRT SY, frs e 
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require, was similarly prompted by his mere spontaneous 


i instincts of bengvelence® . . 


e Sie e 
Fou who can always act ? but ha 
To whan a thousand memories call; 
` Not being less but more *thangll ° 
The gentleness h@seem’d to be; ° 


° 
Best sdm” the thing he was, and join’d 
Each office of the social hour e @ è >œ 
To noWe manzerse as*the flowet 
e And native growth of npble mind; o 
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Nor ever narrowness o spite, 
© Or villat fancy sweeping by, { 
Drew in the expressiog of an eye 


Where God and Nature met in light, s 
e 


And this leads ús to speak of his kindness¢ which*whether 
we look to its depth os to its width, must certaitily be re- 
garded as perhaps the most remarkable featuye of his re- 
markable disposition. The gewune delight that he took in 
helping every one in their work—often athe cost of much 
personal trouble to himself—in throwing *out numberless 
suggestions for others to profit by, gnd in “kindling the 
enthusiasm of the humblest tyro in science ; this “was the 
outcome of a great and gen€rous heart, quite as much as 
it was due to a desire for the advancement of science 
Nothing seemed to give him a keener joy than being 
able to write to any of his friends a warm and glow- 
ing congratulation upon their gaining ¢ome success ; 
and the exuberance of his feelings on such occasions 
generally led him to conceive a much higher estimate of 
the importance of*he results attained than he would have 
held had the success Ween achieved by himself.* For the 
modesty with which he regarded his own work was no 
less remarkable than his readine$s enthusiastically to 
admire the work of others. In fact, to any one who did, 
not know him well, this extreme modesty, ftom its very 
completeness and unconsciousness, might almost have 
appeared -the result of affectation. At feast, epeaking 
for ourselves, when we first met him} and happened to 
see him conversing with a greatly younger man, quite un- 
known either in science or literature, ye thought it must 
have been impossible that Mr. Dern then the law- 
giver to the world of biology —could with honest sincerity 
be submitting, in the way he did, his matured thought to 
the judgment of such a youth. But afterwards we came 
fully to learn that no one was so,unconscious of Mr. 
Darwin’s worth as Mr. Darwin himself, and that it was a 
fixed habit of his mind to seek for opinions as well as 
facts from every available quarter. It must be added, 
however, that his tendency to go beyond the Striptural 
injunction in the matter of self-approval, and to think of 
others more highly than he ought to fhink, never clouded 
his final judgment upon the value of their opipions ; but, 
spontaneously following another of these injunctions, 
while proving all things, he held fast only to that which 
was good; in malice be ye children, but in understanding 
be ye men. 

On the whole, then, we should say that Mr. Darwin's 
character was chiefly marked by a certain grand and 
cheerful simplicity, st.angely and beautifully united with 
a deep and thoughtful wisdom, which, together with his 
illimitable kindness to others and complete forgetfulness 


, 
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“sciousness. 


of himself, made a combinatign as pvable as it was 
venerable. It is, theregoré, not to be wondered at that no 
man ever passed atvay leaving bghind him a greater void 
of” enmity; or & depth of adoring frienfship more pro- 
found.» e ? ? è ok E T 

But, as we have sais, it-is imposible to ‘convey in 
words any adequdte coneeptiog of a character which in 
beauty ds in grandeur can only, with all sobriety, be 


` called sublime, « If the generations are Wer to learn, with 


any approach® t§ accuracy, what Mr. Darwin Was, his 
biographers may best teach thein by allowing this most 
extraordinary® Pan to speak fow himself through the 
methwweSf his correspondence, as well as through that 
of his books; and therefore, às a snfall foretaste of the 
complete’ biogrfphy which will some day appear, we 


` shall quote a letigr in which he describes the character of 


his grea? friend and teacher, the late Prof. Henslow, of 
Cambridge. We choose this lettgr to quote from on 


` account of the singular manner in which the writer, while 


describing the character of another, is unconsciously 
giving a most accurate description of his own. It is of 
importance also that in any biographical history of Mr, 
Darwin, Prof. Henslow’s character should be duly consi- 
dered, Seeing that fie exerted so great an influence upon 
the expandingspowers of Mr.*Darwin’s mind. We quote 
the letter from the Rey. L. Jenyns’ Memoir of the late 
Prof, Henslow. : i - 


“T went to Cambridge early in the year 1828, and soon 
became -acquaimted, through some of my brother ento- 
mologists, with Prof. Henslow, for all who cared for any 
branch ‘of natural history were equally encouraged by 
him. Nothing could be more simple, gordial, and unpre- 
tending than the encouragement which he afforded to all 
young naturalists. I soon became 4ntimate with him, for 
he had a remarkable power of making the young feel 
compketely at ease With him, though we were all awe- 
struck with the amount of his knowledge. Before I saw him, 
I heard one goung man sum up his Aae by simply 
saying that he knew everything. When I reflect how im- 
mediately we felt at perfect eage with a man older; and in 
every so immensely out superior, I think-it was as 
much owing to the transparént sincerity of his character 
‘as to his kindness of heart, and perhaps even still more’ 
to a highly remarkable absence in him of all self-con- 
We @&rceivéd at once that he never thought 
of his own varied knowledge or clear intellect, but-solely 
on the subject in hand. Another charm, which must 
have struck every one, was that his manner to a distin- 
guished person.and to the youngest student was exactly 
the same: to all the same winning courtesy. He would 
receive with intgrest the most trifling observation in any 
branch of natural history, and however absurd a blunder 
one might make, he pointed it out so clearly and kindly 
that one left hiin in no way disheartened, but only deter- 
mined to be more accuwate the next time. So that no 


_ man could be better formed to win the entire confidence 


of the young and to*encourage them in their pursuits. ; ; . 
” “During the years whefi I associated so much. with 
Prof. HensPbw, I never onee saw his temper even ruffled. 
He never took an ill-natured view of any one’s character, 
though very far from blind to the foibles of others. It 
always struck me that his mind could not be well touched 
by any paltry feeling of envy, vanity, or jealousy. With. 


. all this equability of temper, and remarkable benevolence, 


there was-no insipidity of chagacter. A man must have 
been blind not to have perceived that beneath this placid 
exterior there was a vigorous and determined will. When 
prin¢iple came into play, no power on earth could -have 
turned him an hair’s breadth... . 
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“In intellect, as fag as I could -judge, accurat® powers 
of observation, souhd sense, and cautidus judgment 
seemed predominant. Nothing seemed to five him so 
much enjoyment as drawing conclusions from minute » 
observations. But his admirable næmoir on the geology 
of Anglesea-shows his capacity for extended observations 
and broad views. Reflecting over his echarac@ter with 
gratitude and reverenceghis moral attributes rise, as theys 
should do in the highest characters, in pre-eminggce, over 
his intellect.’ _ -e 

Charles Robert Darigin® was born at Shtewsbury ọn: 
February 12, 1809. His father was Dr. Re W, Darwin, 
F.R.S., a physician of eminence; who, as his son used 
frequently to remark, had a wonderful power of diagnaging 
diseases, both bodily and mental,eby the aid of the fewest 
possible number of questions ; and his quigkness of per- 
ception was such that he could even divine, in a rémagk- 
able, manner,*what was passing through hfs patients* 
minds. That, like his son, he was benevolently inclimed, 
may be inferred’ from a little anecdote which we once 
heard Mr. Darwin tell of him while speaking of the 
curious kinds of pride which are sometimes shown by the 
poor. For the benefit of the district in which he lived 
Dr. Darwin offered to dispense medicines gratis to any 
one who applied and was not able to pay. etle was sur- 
prised to find that very few of the sick poor®availed 
themselves of his offer, and guessing that the reason 
must have been a dislike to becoming the recipients of 
charity, he devised a plan to neutralise this feeling. 
Whenever any poor persons applied for medical aid, he 
told them that he would supply the medicine, but, that . 
they’ must pay for the bottles., This little distinction 
made all the difference, and ever afterwards tle poor 
used to flock to the doctor’s house for relief asa matter 
of right. ra 

Mr. Darwin’s mother was a daughter of Jqsiah Wedg- 
wood, Little is at present known concerning his early 
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life, and it is questionable whether we can hope to, learne » - 


much with reference to his boyhood or youth, till the. 
time when he entered at Edinburgh. We can, therefore, 
only say that he went to Shrewsbury School, the head- 
master of which was at that time Dr. Butler, afterwards 
„Bishop of Litchfield. He was sent to Edinburgh (1825) 
because it was intended that he should follow his father’s 
profession, and Edinburgh was then the best medical 
school in the kingdom. He studied under Prof. Jameson 
but does not seem to have profited at all by whatever in- 
struction he received; for not only did it fail to awaken‘ 
him any special love of natural history, But even seems 
-to have had the contrary effect. - 

The prospect of being a médical practitioner proving 
. distasteful to him, he was, after two sessions at Edin- 
burgh, removed to Christ’s College, Cambridge, With the 
view of his entering the Church. He took his BA. in’ 
1831, and his M.A. in 1837. There being no Natural 
Sciences Tripos at that time, his degree was an ordinary 
one. While at Cambridge he attracted the notice of the 
late: Rev. Prof. Henslow, who had just previously ex- 
changed the Professorship of Mineralogy for that of 
Botany. From the above description ¢f this man’s 
character and attainments, it is syfficiently evident that 
he was a worthy teacher of a tvorthy pupil; and the 
world owes an immense debt of gratitude to him for 


having, been the means of enthusiastically “arousing and . 
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sagacidusl}? directing the first love afl the early study 
-of natural sgiefce in the mind of Darwin. ‘No one 
> canbe more geeply moved by a sense df éhis gratitude 
than was Mr. Darwin himself. His letters, written to 
<Mr. Henslow during 4. voyage round the world, over- 
flow with eelingg of affection, veneration, and- obliga- 
“Hen to. his accomplished mastergand dearest friend— 
feelings Wẹicle throughout his life “he retained with un- 
iminished intensity. As he used himself to say, before 
e knew Prof. Henslow, the only Sbgects of natural history 
for which he %ared were foxes and partridges. But 
owing to the¢timpulse which he derived from the field 
“excursions of thesHenslow class, he became while at 
Cambridge an ardent colfctor, especially in the region 
OF entomology je je and we remember having heard him 
e obsesve ‘that the first time he ever saw his gyn name in 
print was intonnection with the capture of an insect in 
the fds. ° 
During one of these excursions Prof. Henslow told him 
“that he had been commissioned (through Prof. Peacock) 
-to offer any cofhpetent young nåturalist the opportunity of 
“accompanying Capt. Fitzroy as a guest on the surveying 
< voyage of the Beagle, and that he would strongly urge its 
acceptance on him. Mr. Darwin had already formed a 
desire coved having been stimulated thereto by reading 
<- Humboldt’s “ Personal Narrative ;” so after a short hesi- 
. tation on the part of his father, who feared that the 
j voyage might “unsettle ” him for the Church, the matter 
“was soon decided, and in December of 1831 the expedi- 
“tion started. During the voyage he suffered greatly from 
-sea-sickness, which, together with the fasting and fatigue 
; incidental to long excursions over-land, was probably in- 
© strumentale in producing the dyspepsia to which, during 
theremainder of his life, he was a victim. Three years 
fter returning from this voyage of circumnavigation, he 
married, and in 1842 settled at Down in Kent. The 
k which afterwards emanated from that quiet and 
py English home, which continued up to the day of 
his’ death, and which has been more effectual than any 
other in making the nineteenth century illustrious, will 
form the subject of our subsequent articles. 


(To be continued.) 





ECLIPSE NOTES? 
° II. 


N the presemt occasion these notes will be more 
geographical than astronomical, for since the last 
otes were. written, the English Goverfment Eclipse Ex- 
pedition has traversed through storm and sunshine the 
distance separating London. fom Cairo, and is now at 
the lattes place, making final arrangements before it starts 
to-night up the great river. 
_. The first thing I have to say, is,-that the arrangements 
made for astrononters of all nations by His Highness the 
-< Khedive and by his government have been all that could 
“have been desired. Indeed, so universal has been the 
_--avish to do everyghing that could in any way tend to the 
“success of the observations, that it is almost invidious to 
mention names; but stilit is impossible not to recognise 
at, the sympathy for everything scientific which dis- 


ia => @ 





© Continued from vol."xxv. p. 578. 
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art enthusiasn? shared in a great ‘degree by* the Khediv 
himself, who has insisted that the astrofomerg shall be 









tinguiskes Stone - P€sha, tee chief of the staff, aad the 
important: influence’ which his high pesition gives hem, has 
done much in ‘kindling the enthusiasm ‘which we find,—« 












his personal guests d@ring their sojoarn on the Nile, But 
this is to anticipate; it will be betfer perhaps, in order to, 
give an idea of the thgroughnessewith which the arrange- 
ments have been carried out, to pa at the begjnning of 
our stay in Egypt: Pe 
When the Xaisar-i- Hind Sa into harbour at Suez, 
after a vapid passage thr@ugh the “canalga passage acce 
rated at the request of the Egyptian Government th 
canal had b@en blockéd for fhree days, the Governor. 
Suez and Ismatt Effendi at once #ame on "board to we 
come the party. A special train had beengprovided with 
a car for the instruments, which were at orfce seafed up 
and guarded after theis arrival at the station ih “Suez 
Town. Nothing could exceed the kindness of the a 
rities; the Custom House, which sometimes gives trouble 
to those who land in Eg--pt, was never oncg even thought 
of , and after spending the night at Suez, a*train’brought 
us yesterday to Cairo, his Excellency Stone Pasha himself, , 
with some of his officers detailed for service with the’ 
Expedition, being on the flatform to welcome the. 
scientific party. The instruments were at once taken 
to the river-side, where provision had been made to` 
ferry the car containing them, still sealed, across the 
Nile. n e : i 
Acting on a suggestion made some time ago, the 
latitude and longitude of Sohag has been absolutel 
mined ; on the old Isrencl» map its position had be 
by rough traverses from Siut. With this new posit 
and a rapid reconnaissance, a new map has been prepare 
by General Stone, a copy-of which I Shope to be able to 
send with these notes. This shows the point-at which the > 
line of central eclipse will cross the Nile with® no doubt 
the greatest possible exactitude. In order to prevent any 
mischance or delay owing to fhe low Nile interfering w: 
the arrangements, and causing a loss of fime, the steam. 
placed at the disposal of the astronomers. by 
Egyptian Government is already mogred at Sohag. 
close to the central line, and indeed te French party: 
are already aboard. Communication between Siut an 
Sohag will be kept up by the Postal steamers, for th 
Nile is no longer a river ef mystery, and a regular: post 
service is kept up for thousands of miles. But the ho 
steamer, as it is called here, will likewise ke locomotiy 
The French party has already erected its instruments 
the south of the arm of the Nile shown below Soh 
in all probability the English party will occupy thè 
ground shown on the map to the north of Akmim; 
position desirable on account of the Kfamseen—the te 
rible dust-laden desert wind—which, however, this year, : 
up to the present moment, has beên very merciful; this v 
may regard as a good or bad presage during the ne 
fortnight, to which its devastating effects are generally 
confined, 
Between these stations the special boat will keep up 
constant communication. æ 
The Italian Expedition is under the charge of Prof. 
Tacchini, of Rome, whose long-continued observations 
of the spectra of prominences are so widely known and 
* 
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well appreciated by men ofesciencd, - He has brought exclusively tos 


out. a" goall equatorial telescope with spectroscope 
o Attached, and it is beljeved, ¢ntends jo devote himself 






iifctroscopic work. during the €c pae. 
He joins the: eclipse boat a few days. later ; 
The Frendh ‘party consists of MM: “Tpollon, ' Tr pied 
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Director of the“Observatory at Algiers, and M. Buisseux ; 
as above mentioned, they are already at their station ; 
their work will be chiefly spectroscopic. 

@&The Egyptian Government has deputed Moukhtar Bey, 
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Colonel cn the Staff, to assist the English party at the 
place of observation. J. NORMAN LOCKYER: 
Cairo, May 5 a 
(To be continued.) 
. 
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ooo Č THE TOTAL ECLIPSE 
: Te following telegram in the Ties of to-day from 
A ‘its Special Corespondent with the English expedi- 
= tion to Egypt, gives the following results of the observa- 
: tions of the total solar eclipse of yesterday :— 


ce . Sohag, May 17 
_,‘The*total eclipse of the sun was successfully observed 
here to-day. by. the English, French, and Italian astro- 
nomers. 
As fine comet was discovered dose to the sun, its 
= position being determined Ry photographs. 

The spectroscopic and eye-observations just before and 
quring the period of totality. gave most valuable results, | 
--the-darkening.of the lines observed by the French astro- 
; „pomers indicating a lunar atmosphere. ; 
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A series of good photographs of the corona was o 
tained, and the spęstrum of the corona for the first time 
was successfully photographed. 

The astronomers will pgobably leave on Saturday on 
board the Government steamer. 
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THE THEORY OF DESCENT. 





| Studies. in the Theory of Descent. By Dr. Aug. ae a 


mann, Translated and Edited by Raphael Meldola, ; 
-E.C.S. Part IH. The Transformation of the Mexican 
Axolotl into Amblystoma ; On the Mechanical Concep 
tion of Nature. (London: Sarfipson Low, Marston, E 
Searle, and Rivington, 1882.) 
Ta present issue completes the excellent translation 
of Dr. Weismann’s valuable and qggestive work: 
The first two essays of which it consists is devoted to a 
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: careful, digcifssion of the real meaningof the transforma- 
tion of the A¥olotl into Amblystoma. Experiments are 
detailed shoWingsthat the metamorphosissmgy be induced 
“aith much constancy by obliging the Axolotls, at a proper 
stage of growth, to lee the water, when they lose their 
gills and yndergoa number of other changes constituting 
a veritable metamorphosis. Dr, Weismann states that 
, many zoolggists have expressed an, opinion (which was 
fotmerly held by himself) that this change is to be con- 





> sidered to bea true advanceein, development from a. 


species which ad hitherto remained in the larval stage, 
_ but which, thyough the iAfluence of certain changed con- 
ditions, now advances, per saltum, toa higher stage. 
This view he gives many excellent reasons for considering 
to be quite errgneous; holding that the facts are best 
inteppreted by Supposing that the animal formerly under- 
* went metamerphosis, but that owing to chdbged condi- 
tionseit was unable to gurvive in the: perfect state, and 
therefore remained in the larval condition in which it 
acquired the power of reproduction. - 
The catfses which led to this change are-belieyed to be 
a proggessive drying up of the Mexican lakes (as long 
sinceproved by Humboldt), and a consequent increased 
aridity of the atmosphere inimical to land amphibia. The 
axolotl, therefofe, presents. us with a case of degeneration ; 
sand its metamorphosis under changed conditions in con- 
` finement is not due to -any advance in organisation, but 
is really a reversion to a not very remote ancestral habit. 
The whole of the facts at present ascertained with regard 
to these animals and allied forms in their native habitats, 
are shown to agree well with this view, which is quite in 
harmony with the author’s explanation of seasonal dimor- 
2 plfism in butterflies, given in Part I. of the same work 
(see NATURE, vol. xxii. p. 141), and is also more in 
accordance with the true principles of evolution than the 
alternative hypothesis. ž 
The second, and concluding essay, is entitled “On the 
Mechanical Conception of Nature,” and is chiefly occu- 
pied with an inquiry into the true character of variation 
as the chief factor in evolution, and into the comparative 
importance of external conditions, and the constitution of 
the organism in determining the particular direction of 
the course of development ; the object being to show that 
all takes place according to fixed laws without the inter- 
ference of any ‘teleological principle,” whether in the 
form of a “phyletic vital force” or the interposition of 
any “ designirfy power.” The writers whose views on 
the% subjects aretombated are Von Hartmann and Karl 
Ernst von Baer, and, after an elaborate and often subtle 
argument, Dr. Weismann concludes tlfat the facts can all 
be explained on “mechanical” principles, or, as we should 
say, by the action of fixed la&s. He is however careful 
to add that this does not imply a materialistic view of 
nature. * “Those who defend mechanical development 
will not be compelled to deny a teleological power, only 
they would have, with Kant, to think of the latter in the 
only way in which it can be conceived, viz. as a Final 
Cause.’ Andon the great question of the nature and 
origin of conscioysness he thus expresses himself :—“ If 
it is asked, however, how that which in ourselves and in 
the remainder of the animal world is zwtellectual and 
perceptive, which thinks and wills, is asctibable to a 
- mechanical prosess of development—whether the deve- 
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lopment of the ming can bẹ conceived as resulting from 
purely mechanical‘laws? I anstverg unhesitatingly in the 
affirmative with thg pure materialist, althouglf I do net 
agree with him às to the manfier in whith he derive’ 
these phenomena from matfer, since thinking and extén- 
sion are heterogeneeus things, ang one.cgprot be con- 
sidered as a product of the gther.8 And ‘he intimates that 
the fundamental notion of conscious matter may get us 
out of the difficult?. “However this may be, he maintains 
that the theory ‘df selection by no meas “ledds—as is.. 
always assumed—to’the dehiaf ofa teleological Universal 
Cause, ghd to materialisen, but only to the got that any 
mode of interference by a directive feleo ogica payer, 
other thansby the aþpointntent of the forces producing 
the phenomena, is, to the naturalist, inadmtssible.” “The 
final and main result of this essay will hys be ound in 
the attempted demonstration that the mechanical concep- 
tion of Nature very well admits of being united with a 
teleological conception of the Universe.” p 

The work, of which the translation has now been com- ` 
pleted by Mr. Meldola, must be considered’a very im- 
portant contribution to the theory of Natàral Selection, 
since it applies that theory to explain in th® minutest 
detail how the more prominent charactefs of severfl dis- 
tinct groups of animals, not®obviously use(ul to them, 
may have been developed under its action. Such are the 
distinct markings often occurring in-two annual broods of 
butterflies termed “seasonal dimorphism,” the origin of 
the markings of ‘caterpillars, and the unexgected pheno- 
mena of the transformation of the Mexican axolotl ; and 
we are therefore led to conclude that an equally careful 
and minute study of obher cases of difficulty would 
probably lead to an gqually satisfactory explanation. 
This argument is not, however, conclusive, because the 
cases here chosen may not be reall test cases; and 
among the countless forms of nature, and especially 
among the higher animals, there may well bewharacters 


or organs the origin of which are due to other and alto- 


gether unknown causes, TÊ students of evolutia, Dr. 
Weismann’s volume will be both instructive and interest- 


ing, but it is a work that requires not merely reading, but __ 


study, since its copious facts and elaborate chains of 
argument are not to be mastered by a hasty perusal. . 
The book is beautifully got up and illustrated by a number 
of coloured plates admirably executed in chromo-litlo- 
graphy, and it will form a handsome as well:as an indis- 
pensable addition to every naturalist’s ljbrary. , 


i ALFRED R.s WALLACE 





OUR BOOK SHELF 


Land and Freshwater Mollusca of Iitdia, Edited by 
Lieut.-Col. H. H. Godwin-Austen, F.R.S., &c. Part I. 
February, 1882. (London: Taylor and Franch.) 


THIS work is announced as “supplementary to Messrs. 
Theobald and Hanley’s ‘ Conchologia Indica; ” but it is 
much more than a supplement, and is framed on far more 
scientific principles! The “Conchologia Indica” was 
published in 1870; and the editors in their preface say 
that “after an mterval of twoor three years it is hoped 
that materials for a supplement (the malacological portion 
of which will be edited by Major Godwin-Austen) will Be 
accumulated.” The “ Conchologia Indica,” however, 
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is only what it professed to be—“ Lor of the 
Land and Freshwater Shells® of Bwitish India’? The 
letterpress gives a diẹ list of species and synonyms, not 
arranged in classified order, wish occasional notes. This 
fs admitted by the edit8rs, who state thatethey “do net 
acknqwlegge the validity of many of these species, but 
merely illystrate them.” They alg state their “regret 
that the figdfs of some of the, more minute, shells are 
aot so well executed as they* expected ; but lithography 
is scarcely compatible with sharp definition.” We fully 
concur in thedastyremark, Although this is not a review 
of their °wofke we cannot help noticifg: the *fact that 
certain species of fre8hveater “shelf belonging to the 
northern partion of ‘Brifish India, and which are enume- 
rated in thee“ Cencholegia India,” are also natives of 
Eue Such are Limnæa auricularia and stagnalis of 
Linné, Z., peregra and irundatula of Muller, and Valvata 
piscinalis of Muller ; but there gs no species of Unio, 
Anodonga, Spherium, or Pisidium common to the two 
regions, The®occurrence of the first-named five species 
in countries so geographically and widely separated, may 
be partly explained by these speeies having spread from 
Siberia, which they likewise inhabit; but the mode of 
their original distribution from Europe to Siberia, or vice 
versa, still remains a problem. If water-fowl or other 
animals had een instrumental in such distribution, why 
should nog any of the freshwater bivalves, which are like- 
ewise European and Siberian, have been similarly trans- 
ported to British India ? 

. The present work is int@nded to be published in parts, 
of which the first has now appeared. It contains seven- 
teen octavo pages of letterpress and four quarto plates, 
The descriptions of new species, as regards both the shell 
and soft parts or animal, have been most carefully written, 
and the auther has properly given the distinctive charac- 
ters of each species in a correlative order, which is a point 
of material assistance in comparing one species with 
another. There are, nevertheless, g few exceptions to 
this ugeful rule in species of Kalella and Microcystina 
(pages §, 12, and 13), where thé umbilicus is described 
first, and before the shape of the shell. The shells are 
admirably drawn, {lthough the colouring is unsatisfactory. 
Without having critically studied fhe specimens figured, 
and espésially “a hatful” cf them, one might, on look- 
ing at the illustrations, be inclined to question the specific 
distinction gorenak Butæll naturalists are never likely 
to age in that matter ; and perhaps it may be immaterial 
whether certain forms are called species or varieties. The 
minds of some naturalists have a synthetic and of others 
an analytic tendency. É 

Col. Godwin-Austen seems to attach considerable im- 
portance to the ‘odontophore or lngual mband as an 
element of classification. We believe that this affords a 
good auxiliary character in defining genera or higher 
groups of the Solenoconchia and Gastropoda; but the 
recent investigation of the subject by Herr Friele in 


` respect of ngrthern species of Buccinum shows that the 
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odontophore varies so greatly in individuals of the same 
species that it cannot be fully relied on for distinguishing 
species, Some Gastropods, e.g. Odostomia and Eulima, 
have no odontophoregin consequence of their food con- 
sisting of soft polyparies. - 

The work now*noticed is a very valuable’ contribution 


to the natural history of India, and has been intrusted to- 


a naturafist who is. byeao means less competent because 
he is actuated by modest aspirations. 


J. GWYN JEFFREYS 


Mémoires de la Société des Sciences Physiques et Natu- 
relles de Bordeatx. 
(Bordeaux, 1881.) 


THIS cahier contains nine papers, all mathematical. We 
recently called attention (vol, xxv. p. 408) to an article in 
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2°,série, tome iv. 3° cahier.- 
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the second cahier, by M. Paul Tannery, on tee Arithmetic - 
of the Greeks. TEE same writer now furnishes to cofi- 

tributions—one, ‘‘Sur Ja mesure du cercle œ 
in which he discusses how far Archimedes (in his «xAav 
pérpyois) was acquainted with methods Which form tha 
base of the solution of what is fw called the Pellian” 
problem ; the second is entitled “De la Solution Géo- 
métrique des problèmes du second degré avant*Euclide,” 
and in it he discusses Questions very nearly allied to thoSe 
considered by Dr. Allman in his “ Greek Georfetry from 
Thales to Euclid.” 7 ° 





chiméde,” _ 
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M. Ordinaire de Lagaleuge also contributes two papers ” 


—one on the tramways of Bordeaux (“ en wgardant poser 
les rails et marcher les premières voitures des tram- 
ways on a tout naturellement là Vidée de “rechercher le 
rayén minimum des'courbes où ces *véhicules peuvent 
circuler, ls ont, sous certai@s rapports, de Patalofie 
avec les wagons de chemin de fer, mgis en diffèrent, 
surtout par leur vitesse de translation”); fhe second dis- 
cusses the #théorie géométrique du pendyle de 
cault”’ as against M. Yvon de Villarceau ; it is modestly 
written, and is valuable from its furnishing many interest- 
ing historical references. Regarding the views broached 
in the article, the author concludes with “le temps dira 
si cest yne illusion.” eo . 

M. Kowalski, in a “ Note sur les systèmes coordonnés 
d’unités électriques spécialement sur celui de PAssociation 
Britannique et ses applications,” does good workin giwing 
a concise elementary account of-these systems of units, 
“notions que les traités classiques de physiqu® publiées 
jusqu'ici en France passent à peu près complétement* 
sous silence.”’ 

The remaining four papers are by M. Saltel, viz. “ Ré- 
flexions sur la mesure du volume de la sphère” (with a 
demonstration); “ Etude de la variation du cercle oscu- 
lateur en un peint M d'une section plane d'une surface”, 
“Théorémes généraux sur la décomposition des ‘enve- 
loppes, théorème sur les surfaces développables”; “ Contui- 
bution à la théorie du changement des variabjes dans*le- 
calcul des intégrales simples et multiples.” 

On and Of Duty: being Leaves from an Officer's Note- 

Book. By S P. Oliver. (London: W; H. Allen and 

Co., 1881.) . 


THE chief contents of this handsome volume aré derived 
from the rough notes and sketches made by Capt. Oliver, 
some years ago, when a young subaltern of artillery 
They show ,that, whether in Turania, Lemuria, or 
Columbia, he took notes of all the strange things he saw, 
and although many of his observations have appeared 
from time to time in the journals or proceedings of 
various societies, or as articles in periodicals, they were, 
we think, interesting enough éo be collected into a 
more permanent form, which we trust may stimulate 
others of Her Majesty’s officers to follow Capt. Oliver’s 
example. - * 
The first part of the volume is devoted to an account 
of the author’s vigit to China and Japan. “There is a 7 
graphic description of the visit to Tsing-Yuen, to see 
that the treaty (1860) of peace was properly posted up as 
required. Snakes are mefftioned as abounding; and we 
learn that snake’s flesh is eaten from choice notgarely by 
the Chinese: indeed, boiled-snake soup if a favourite 
febrifuge for invalids. The author says that at Shao- 
K’ing numerous bodies of the rebels were floating past 
with the stream, and that though-the majority were de- 
capitated, all the bodies of the men floated on their backs, 
whereas all the bodies of the women floated “face down- 
wards.” The notes on Japan are of interest, as inter- 
course with foreigners is so impfoving the Japanese, 
that such peculiar games aseJon-noki are not now- 
a-days to be commonly seerf played; and the author 


was fortunate to see Yeddo ere it ceased to be the _ 
exclusive city. 
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. Th second part is taken up with a visit to Lemuria, 









thereby nfeaning Madagascar and th Mascarene Islands 
of Bourbon atb Mauritius. This visit was made in 1862. 
The Seychefes were not visited, Some netgworthy details 

are given of & visit to Madagascar. The home of the® 
Ouvirandra fenestrala@ is well described, and the account 
of a Mauritius hurricane is true to the life. It is men- 
tioned that in the hurricane of March 12, 1868, the iron 
girders, 200 feet in length, and weighing over 300 tons, 
were blon fyom the railway bridge over Grande Riviere, 
when a force of 100 pounds to the square foot must have 
been exerted by the wind down jhe ravine. 

In an appendix to the second pa®t, there is a chapter on 
the natural hiSory of Madagascar, contributed by Mr. J. 
-G. Baker, F.R.S., of Kew. 

The third part of the volume describes a visit to Calum- 
-bia along with Capt. Pimeand Mr. John Collinson, for the 
promotion of a transit railway route through Mosquitia 
and Nigaragua® . i 

‘Phe volume will commend itself to the gqneral reader, 
ahd the scietific notices mentioned therein will be found 
very*generally interesting and correct. 


Modern Metrology. By Lowis D'A. Jackson. (London: 
° Crosby Lockwood, 1882.) 


IT is no easy task to give an account of thé various 
systents of weights and measures in use throughout the 
wogld, to trace their origin, and to express “their equi- 
valents in English and French weight and measure, but 
this the author has undertaken in one part of his book, 
*and has brought together much valuable and interesting. 
information. This work is so far a cambist or dictionary 
of weights and measures, both the scientific and commer- 
cial equivalents of all foreign units being given. It would 
have been well, perhaps, 1f the author had stated for each 
country the precise authority from which he obtained his 
equivalent, as works of this kind should as far as possible 
contain within themselves means for verifying the accu- 
` racy of the figures given. 

The maħ object of the work appears, however, to be 
the discussion of a remedy for the evils of the complex 
systems of weights and measures which are unfortu- 
nately still in use in this country. To provide such a 
remedy is a serious task, and one well worthy of the 
attention of a great statesman such as Mr. Gladstone, to 
whom this work is inscribed. 

The author discusses the vexed question of the relative 
values of standard temperatures at 32° and at 62°, and 
proposes a new English system based on a cubic foot of 

‘tooo “fluid ounces,” at the temperature of the maximum 
density of distilled water. 

The “fluid ounce” is taken as equal to the weight of 
distilled water contained in a cubical vessel whose dimen- 
sions are equal to a “tithe,” or tenth part of the, linear 
foot, when weighed and measured also at the temperature 
of the maximul density of distilled water. The various 
pafts and multiples of the cubic-foot and “ foot-weight ” 
would be built up by decimal progression, so that a strict 
correspondence would be always meaintained between 
capacity, linear dimension, and weight. The effect of 
reducing the temperature of the cubic foot from 62° F. 
(the prese&t legal temperature) to 39°1 F. (the temperature 
of the m&xizjum density of water), would bring the weight 
of the Cubic foot more into accordance with modern re- 
search, as it would raise its weight from 62°321 Jb. to 
62°424 Ib. : 

Although we have faint hope of present success in dis- 
turbing the deeply-rooted systems of measures now in use 
by this great commercial nation, or of substituting for 
the purposes of gnternational science a more acceptable 
metrology than that based on the metre and gramme, we 
cannot but recommend this work to the.consideration of 
all interested in the practical reform of our weights and 
measures. 
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LETTERS TO THE EDITOR: 


e 

[The Editor does nothold himself respongble for opinionsexpressed 
by his correspondents. Neither can he undertake to return; 

or to correspogd* with Me writgrs of, rejected manuscript. 

EN of ARONYMOUS COMMUNTEAÜONS, 

equests Porrespondents*to ketpytheiw letters 

as short as possibla The pressure On his spag is so great 
that it is impossible otherwise lo ensure the appearance even 
of communications containtng interesting and novel facts.] e 


Sun-Gpoes and Magnetic Storms : 


. 

Some particulars of the remarkable doubleowbutst of sun- 
spots ın the latter parfgof Apr}! agd of the maghetic disturbances 
which appear to have been connected with them, as recorded at. 
Greenw dh, may be of interest to yottr readers. If is in itself a 
noteworthy fact that there should be on the®un &t the samgetime 
two spots, one of themglouble, sufficiently large to be visible to 
the naked eye, and this is made still more interesting by tle 
occurrence of a violent magnetic st@rm a few days afteg the 
appearance of each of these large spots, 

The larger of the two spots would seem to 
appearance at the east limb on April 11 at -about 15h. G.M. T., 


[The Editor urgently 


though no photograph of it was obtained till April 14, * It must , 


have passed off the disk about April 25 8h., being well shown on - 
a photograph on April 24, It extended over 10° of heliographic 
longitude, and measured more than 2’ of arc in length and 
breadth. _ ° 

The group preceding it, consisting of two spot$, was first pho- 
tographed near the east limb on April 11, and waf then com- 
paratively small. : Between April 16 and 17 i@ increased swidenly® 
in size, becoming nearly as large as the other spot group, and 
far exceeding in area any of the spots previous recorded (at 
Greenwich. : 

The areas of these groups on the photographs, expressed in 
millionths of the sun’s visible hemisphere, and corrected for fore- 
shortening were as follows :— 


88. ‘Great Spot Pr@&eding ak 
1093. Nucleus. Whole Spot. Nucleus. Whole Spot. 
April 11 I7 se 4! 
14 351 ... 2218 ae 40 ... 270 
16 .., 23% .. "2086 24. 156 
17 391 ..e 1979 ©. 204 ... @880 
18 ... 465 .., 2030 ; 244 1370 
20 340 1916 =. e 204° 1813 
2I .. 42] .. 2105 440 ... 2368 
23... 267 . 1786 S 167 ~ 1054 
24 ~. 316 1727 Ar ig 


The total spotted area on 1882, April 17, was 881 for the 
nuclei, and 4668 for the whole «fots, being about gdouble sof the 
greatest spotted area shown on any of the Greenwich photographs 
previous to this outburst. i 

On April 16 and 19 violent magnetic disturbances occurred. 
At Greenwich the declination, horizontal force, and_ vertical 
force magnets became violently disturbed on April 16 at 11h. 
30m. G.M.T., the first movement for all three being simultaneous 
and sudden, and the storm movements continued till April 17, 
7h. 30m. G.M.T; The magnets remained quiet till April 19, 
shortly after 15h. 30m. G.M.T., when another sudden and 
very sharp disturbance commenced, lasting till April 20, 
20h. G.M,T. > © s 

In thé magnetic storm of April 16-17, there were Jarge oscil- 
lations of declination till April 17 oh., the gieatest recorded 
motion being about 1°, from a diminished declination at 19h. + 
to an increased declination at 19fh. Then until gh. the register 
cannot be traced, the. motions being @ither unusually rapid, or 
the magnet being disturbed by workmen in tFe upper room. 
About 7h. there were some sharp motions, after which time the 
magnet became quiet. The principal feature of the disturbance 
of horizontal force was at first an incygase, followed Ia much 
larger diminution, amounting to about 1-5oth of the whole force 
at 16h., when the trace went off the sheet, and was lost‘until 
April 17 oh. There was then a great and rapid increase (in 
about 40m.) of about 1I-goth part, Rapid motions were 
then shown till 7h. 30m. ‘The whole range of these disturb- 
ances probably exceeded 1-2sth part of the whole force, The 
veitical force at first decreased sgmew hat till April 16, 16h., and 
afterwards very considerably till about 18h., when it was dizinished 
by about 1-10oth pait, then with the horizontal force it increased 
till about rh., when the trace went off the sheet, its value being thén 


Mye first made its -+ 
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greater than the normal by more than I-Jooth part. Finally, | ciumson-coloured vapour the sky was of a light green hue, and 


the normal value was gradually reeched agin at 7h. 30m. 

In the second magnatic storm, the range of the declination 
movement? was 1° 30’, of the horizontal force about 1-soth part 
,9f the whole, and of the vertical force abouts 1-1zoth part. 

Thus the vertical force disturhance on April I9-20 was com- 
paratively “mall; that of the vertical force on April 16-17 is 
characteristie af the gygatest storms, afd since the gieat dis- 
turbances of 1872? Februay 4, and those of October 4 of the 
Same year, no magnetic storm has been recorded equal to thi. 
Eaith-currents were shown fhroughout hoth storms, 

A se W. H. M. CHRISTIE 
Royal ObseNvory, Greenwich, May8 -° $ 
ð e Ld 
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e Hypothetical High Tides re 

. I REGRET that I am net able to accept the criticisms of Mr. 
G. Callaway on my notice of Prof. Ball’s lecture. P have studied 
the çffect of tidal and wind waves on pany coasts through many 
years, ang my observations do not watiant the statements he 
° make~e Every @hoolboy knows the distinction between waves 
of undulation dnd translation, and it ıs m no sense true that I 
have cofffused them. With waves gf undulation such as occur 
in mid ocean we have nothing to do in this discussion, but it 
cannot be“unknown to Mr. Callaway that all such waves when 
reaching a shore, become waves of translation, and’ more or less 
powerful denuding agents. If he will have the kindness to 
refer to my ‘‘ Report on the Geology of Ohio,” vol. i. pp. 52, 
&c., he wilé find that I have done ample justice to the efficiency 
*of wied waves as agents of geological change.. The great tidal 
cunent rushing around the earth, with which he credits me, 
exists only wehis own imaginafion, I have suggested nothing of 
the kind, but the rapid ebb and flow over the shores of continents 
of tidal waves several hundred feet in height must necessarily act 
with great violence upon such shores, and I insist that such tidal 
waves as pictured by Prof. Ball would have left a very different 
record from tlgt we find in our Paleozoic rocks. Some of our 
American Silurian strata were deposited on shores that faced 
toward the east, where they had an unbroken stretch of several 
thousands of miles of ocean over which the tidal wave would 
come to them without obstruction, ‘ind there the maximum effect 
of such@aides as Prof. Bald describes: ould be produced, but no 

traces of them are found. 

Lam aware that the reef-building corals of the Devonian weie 
zodloyvically distinct from any now living, and for that reason 
conditioned my inference from them ; but we have satisfactory 
evidence thet the Devonian coral reef? of Ohio and ‘Kentucky 
were formed along a shoreand in a warm sea, like the reef- 
building corals of the present gay, and there are many reasons 
for b@heving*that their mode of life was the same. 

The point made by Mr. Searles Wood in regard to the coal, 
though objected to by Mr, Callaway, 1s well taken, for we know 
that the great coal marshes of America were located just at the 
sea level, and from time to time were inundated by the sea and 
covered with sheets of marne limestone. It requires no argu- 
ment to show that the growth of the Carbomiferous forests and 
the formation of beds of peat—now coal—could not have taken 
place with tides rising one-half or even one-fourth of the height 

-of those described by Prof. Ball. 

On carefully revigwing the facts which suggested iny objection 
to Prof. Ball’s theory, I am compelled to reiterate the statement 
before made, that on the east coast of North America the geo- 
logical record bears positive and conclusive testimony against 
the high tide theory, and that at least since the Archæan ages no 
tides Rave swept this coast like those required by Prof. Ball’s 
theory, even as modified by Mr. Darwin, 


New York, Apyl ro J. S. NEWBERRY 





se Arora Borealis 
A POLAR aurora of remarkable activity and brilliancy was 
- ‘observable here at 11.15 last might. The-centre of energy at 
the time of origin was under Cassiopiea, a highly lummous 
streamer shooting upwards from the horizon, and covering, but 
not hiding the stars in that constellauion.. Brilliant white flick- 
ering streamers and rays, arising from the horizon, quickly 
spread towards the north-westSand an irregular shaped mass of 
crimson light, of an altitude of 45°, and many degrees in- 
lfeadth, appeared, and suffused the northern hemisphere from 
Cassiopiea to Gemini. Between the horizon and the mass of 








upwards, through 
streamers shot. 
During the peried of greatest energy, a beam @f vivid light 


tifs area of greenish light, "thè rays aryl 
® 


e2rose towards the north-west, was projected ower Gemini, and 


quite extinguished the light of the two,glarge stars in that con-* 
stellation. About midmght the meteor faded. Soon afterwards 
the shy became overcast. Throughout the day tha wind had 
been blowing briskly and coldly from a poin?in the north-east. 
Barometer, highest duruf% the day in the shade, 60; anerord, 
302. In the afternoon, curious slender-rayed «cir? from the 
north-west, generally indicative to my mind of auroral disturb- 
ame, crossed the northernesky towards the zenith, To-day, ° 
detached clouds and bh sky, and the wind is blowing stiffly 
and icily from the same point. Barometer and®aneroid same as 
yesterday, the latter inclined to full. ° : 

Ag auroral display of the like splendour „and activity ig very 
rae, if not wholly unknown in this locality at this time,of the 
year. X. 

Worcester, May 15 °, 


. 

— e ® ° 

AT 10°55 p.m. last night, I observed a very Beautiful aurota 
borealis, consisting mainly of three beams, uearly vertica’, and 
then parallel to the direction of the stars a and & of the Great 
Bear. They moved slowly towards the east, and about 11°5 
faded away. About 11 o'clock they were very bril iant, and the 
cential beam, then quite clése to the Polar Star presented a 
shghtly purple or violet colour, as represented in the sketch 
inclosed. Near the earth, and at about 15° to 20° elevation, 
there was a mass or cloud of suffused light, from whichethe 
beams seemed to rise. It seems that an aur@ga was also seen 
about a fortnight ago from Dublin. The wind has be@f easterly, ’ 
and to-day is somewhat colder than yesterday. , 

J. P. O'REILLY 
Royal College of Science, Dublin, May 14 





Spectrum of Wells’ Comet 


THE continuous spectium of this comet, especially of the 
nucleus, is remarkably bright. I observed it on April 18 and 
May Gand 15. There were at least three bright bands, and 
perhaps more. I believe the usual three were visible, but they 
were so indistinct that I did not observe their positions. The 
middle one was much the bnghtest,. and the only one plamly 
visible. I never saw a comet in which the bright bands were su 
faint, relative to the continuous spectrum. 


May 16 T. W. BACKHOUSEe 


The Recent Violent Storm 


May I ask your permission to insert from me a curious cir- 
cumstance, which came under my notice, soon after the tremen- 
dous storm which took place on Saturday, April 29 last, On, 
the glass of some of the windows of the house in which I reside 
I perce:ved a very singular appearance upon them, somewhat 
resembling a deposit from milk. On looking at it through a 
microscope I discovered a numbemof very beautiful crystals, 
which, without doubt, were caused by the spray from the sea, 
as on applying it to the tongue, there was a streng taste of salt, 
The distance the spray must have been carged on this occegion 
could not have been less than sixty miles, taking into considera- 
tion the course of the wind, which was south-west. 

s NATHANIEL WATERALL 

Waddon, Croydon, Suriey, May 15 


nnn e 
The Cuckoo e 


a 

Is it a normal habit, or only an erratic freak of that quaint ` 
bird, the cuckoo, to sing at night. On the night of Monday, 
the 8th inst., I first heard, at 10 p.m., three‘or four calls, but 
took little notice of 1t, thinking the bird had been startled from 
his dreams, but in a short time he recommenced, and went on 
continuously with short intervals of silence, until 12 or 1, 
precisely as by day. 

It was a dark night with only dim starligh?, I should like to 
know whether others have remarked this nocturnal loquacity in - 
the cuckoo, This particular bird has usually commenced his 
song or call at about 4 a.m. . Jj. E. A. BROWN 

May 11 é Š ~ 
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The Swedish Fisherie è 


In NATURE of®April 20 you ask for an expjanation of the 
difference in the figgrés of Dr? Oscar Dickson and Dr, Lundberg 
telating to the Swedish fishezies. 

I, You mention that Dr. Lundberg, in the ‘‘ Notizen-uber die 
Schwedischen Fischereien,” 1880, valued the herring fisheries of 
Sweden at 5,000,000emarks (3,547,303, p- 27), but you forget 
Steere V book only refers to the ‘Ostsee und Sussvasser 
Fischereien, "ndeDr. Dickson. only speaks of the west coast or 


* | North Sea fisheries. 


* 2. About the ‘millions of barrels representing millions of 
pounds sterling,” the Swedish North #a Herring Fisheries 
statistics value th® barrel herring sow only at 1 to 2 shil- 
lings in the firsts (fisherman) hands. And you will notice 
that the millions of barrels mentioned by Dr. Oscar Dickson jn 
the Scotsman, refer to a former period, nearly a century ago, 
not to the present period, commenced 1877. 
Pyphis, Sweden, May 3 GERHARD VON YHLEZ 
. 
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EGYPTIAN TOMBS AND 
TENANTS 


LTHOUGH the existence of mankind in the dawn 


‘lithic tools is dætinctly proved in Northern Africa and 
Algeria the specimens discovered on the soil of Egypt 
are not so unequivocally Palæolithic, although those pub- 


. lished® by Sir J. Lubbock approach the type.. Of the 


Neolithic stone weapons, numerous examples have been 
found, sonf® undoubtedly in-use at the time of the 
eleventh and twelfth dynasty, others probably descending 
to the eighteenth and nineteenth dynasties. The indica- 
tions, however, of sepulchres of the Paleolithic period 
are absolutely wanting on the soil of Egypt, and except 
the stone huts in the Arabian Peninsula, belonging to the 
more ancient period, there are no remaing of contem- 
porary construction. 

In the ‘graves around the oldest pyramids Neolithic 
remains are ¿Occasionally found, and,there can be no 
doubt that flint weapons were extensively used at the 
oldest pyramidal period, which, however, was one of copper 
and bronze, copper and even iron objects having been 
found in the air passages of the great Pyramid, and indi- 
cations of the use of the hollow bronze drill in the stone 
sarcophagi of the same epoch. The pyramids were 
arranged clequer-wise in groups, and each separate site 
belonged to a different dynasty, the kings and other royal 
personages being inhumed in them, while around the 
pyramid of each site were arranged the tombs of the 
courtiers and officers of the court. The arrangement of 
these tombs differs’ at the respective sites. At Sakkarah 
they are arranged.in rectangular groups of streets, and 
the same arrangement preyails at Gizeh. At Abusir the 
last undulations of the step-shaped hills which crown the 
pyramids are ocqipied by some tombs scattered about of 
the tige of the fourth and fifth dynasty. At Dashour there 
are also some tombs of a very early and unknown period, 
and at Meidum, tombs of the third dynasty. All these 
tombs bear a general resemblance to”each other, and 
pass by the general Arab name of szastabas, “ counters,” or 
“beds.” At first sight they look leke the pedestals of pyra- 
mids, or tryncated pyramids, being of rectangular shape, 
with slopigg sides; they are, however, not square, but rect- 
angular, and the angle of the sides is so great that the walls, 
if produced upwards, would rise to 600 feet, an impossible 
height for such a construction. Consequently they are 
not of the class of pyramids, but only show the Egyptian 
preference for converging lines, instead of purely parallel 
-or rectangular forms; the short sides also in some in- 
stances are step-slfaped, the layers of stone are squared 
and laid in horizontal coursgs, and not polygonal m sses. 
These rectangular masses ob masonry or brick-work, the 
details of which will be subsequently described, did not 


cowtain the sepulghral chamber, for that is always found, 


‘in the solid rock beneath, the access to which was bya 


e . 
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of civilisation at the Stone age, and using Palzo 





rectangular shaft orwell, down which the coffin and 


‘mummy were lowered by‘ ropes; thé mass of maSonry 


above had only in it the sèpulchral chamber and the cell e 


f the sepulchral statue. The general “ cemetery,” with its 
street of tombs, was called'in Egyptian 2her or A&el,; the 
individual tombs bore he general ngme of gaja “ se- 
pulchres,” which was applicable tg any elass of tomb, 
whether those of the kings or‘ised by the inhabitants of 
the town or city. Pha term me” was applied to any 
tombs which had pyramidal constructiom asthosg made 
of brick with pyranfidal gops cut opt of thd ffank of the 
hill at the time of tfe eleventh ea at the Drah 
Abu-l Ngggah, in the wegtern quarter of Thebes; but 
the term applied to the syringes*or hotowe pasgages 
and tunnelled tombs Gournah and elsewhere is asz, 
2 word applied to a plant, perhaps a “reed,” but, also 
meaning a chamber, and this word Was used’ to expregs 
the so-called mastaba, or quadrilateral sepulchre gf the 
early dynasties. The great necropolis of Sakkarah is. 
supposed to be that of the ancient Ka-Kaim, the cjty of 
the Black Bull, known to the Greeks under the name of 
Cochome, and the pyramid there to have been named 
Ap, the “elevation” or -“ Mount,” and the pyramid 
was step-shaped, made of unbaked brick, prgbably when 
first built in seven stages. . 

The, mastabas were the mausolea of the richer and 
more important personages of the court ehierarchy and 
Egyptian bureaucracy, for the poor and slaves were not 
buried with any consideration; they were hu$tled into- 
superficial graves about three feet deep beneath the soil, 
and at this distant period of time are found only as 
skeletons, with no linen wraps remaining or other traces 
of emblems, and must therefore be regarded as the oldest 
and most primitive examples of Egyptian intefment, and 
their bodies were unprovided with coffins. Occasionally, 
perhaps, some of the least poor, or slaves of extraordinary 
merit, had rectangularevaulied chambers, constructed of 


brick-work, vaulted and cqyered with a white coating; in , 


the interior of these rude graves are found small vases or 
cups of coarse pottery or calcareous stage or alabaster, 
but uninscribed. These graves recal to mind those of tht 
later Roman period, althgugh the Memphian ones belong 
to a period long anterior. * 

The mastabas yary in size and dimension, but their 
average or normal dimensions afe nearly fifty yards Iqpg, 
twelve yards wide, and thirty deep. The ¢hief of these ` 
mastabas is the Mastabat-il-Pharaoun, which recent dis- 
coveries show to have been the sepulchre of Unas of 
the fifth dynasty, who.was not buried in a pyramid. The 


mastabas are said to be peculiar to Gizeh, and not to be : 


found elsewhere, and a long interval of civilisation must 
have preceded the construction of these tombs, as they 


show a considerable knowledge of architecture by their ' 


regular and geometric construction, while the square 


blocks and regular layers, each vertical jeint being over- « 


lapped by a square stone, evidence considerable technical 

experience in the art of masonry. The other mastabas 

are made of similar masses of brick-work, and the bricks 

are of two kinds, those of the oldest mastabas, made of 
rectangular yellow bricks, composed 8f sand, pebbles, and 

some Nile mud, their dimensions being 22 K11X7 ofa 

metre, and black bricks made‘of alluvial soil and straw, 

larger in size, being 38X 18X14 of a metre; these,Qricks 

are not older than the middle of the"fourth dynasty, while 
the others are as old as the second line. The black» 
bricks continue till the time of the Romans, and both 

kinds are sun-dried, no burnt bricks, with the excéption 

of the conical stamped bricks, found’at the tombs of the 

Drah-Ahr’ I'Neggah, having been employed in construc- 

tions till the age of the Cæsarse ` ; 


In the masses of brick-work or masonry which stood - 


above the soil ‘over the sepulchral chamber, hewn out of, 
the solid rocks beneath, were constructed the mortuary 
chapel, for the performance of masses or liturgies to the 


$ 


z 


. 
. 


.* forming a kind of entrance hall. 
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dead,- which, however, must have been of a simpler 
nature han those in use at a later period. In all these 
e mastabas which, as 9 rule,®face Be eads; generally 
towards the north-east’ angle, is a kind of stele ot se- 
pulehral tabl&t of limesfone, some times like facade, 
` composed.pf sepagate pieces, amd having two square 
pillars or cdtumns gn front, without capitals or- abaci, 
. r This part of the mas- 
taba is rarely on the south, never gn the-west, and the 
ceijing,is ehways continuous, sometimes slightly vaulted 
by the stongs suppoyting one agother. ` The tablet is 
often like a door, with Fate lintels, and hieroglyphics ; 
sometime the facade er stele has a kind of falst.door with 
laga figur@s ofthe ofcupant of the tomb and his wife 
, at the sides of the false dgor, with a semicylindrical tam- 
*. bour.above the door anda kind of cornice above that, with 
ae sepulchral dedication to Arfubis, never to Osiris, and 
representatigns of the person for whom the sepulchre 
~ was madegat a repast or some other diversion, as the 


fowling represented on the mastaba at Meidum. On the 


portion of the soil covering’the’serdab or inner niche and 
the well by which the sarcophagus and its mummy were 
lowered, are found little vases filled with a coating con- 
~ taining inside the trace of the water with which they were 
filled, The interior chapel or asi was either single, or had 
more than one chamber, and the walls of these were 
covered with péctures and inscriptions engraved ‘in intaglio 
and brightly coloured, gill vivid after 6000 years, but no 
furniture“itself or offerings are discovered in the rooms, 
which have been long open to the spoiler. The inscrip- 
tions refer to the calendar and’ festivals throughout the 
year, the titles of the ‘deceased, adoration to Anubis, 
-and tables of food, or menus in use at the period ; and the 


gourmand§ of the Egyptian aristocracy fared sumptuously. 


! o day out of well-filled flesh-pots and jars of wine and 
eer. 
farm, the industrial househdfd, the amusement of dances 
by peofessional women, games and other diversions, and 
were no doubt intended to recal to the spirit of the dead 
his favourite oqcupations and his former wealth. Such 
solaces wete reserved for the rich; the poor reposed 
after death about as indifferently as during life. f 
_ Wheff constructed of masonry, the walls of the chapel 
in the mastaba were often made of rubble revetted, and at 
thgend, at the foot of te false door is often found the 
stone altar ofdibations, sometimes with two small obelisks 
engraved only on one face; at other times, instead of 
obelisks, two supports in. the shape of altars: The stele 
„or sepulchral tablet was at the earliest périod made in 
. shape of a facade, but often quite blank, a mere white 
slab, -It is not till after the sixth dynasty that these tomb- 
stones were rounded at the top, like those of the present 
day. .When the chapel was ornamented, the tombstones 
~- are often blank ; when the walls of the chapel—the asi 
—were unadorsed, the tablets were often inscribed.- In 
the most ancient tombs the tombstones are often built up 
of pieces and are inscribed with hieroglyphics of an early 
- and rude type. The art is bad, and the inscriptions are 
note in regular lines, but dispersed over the area; the 
hieroglyphics themfelves are ‘often peculiar, executed 
with more elaborate detail than ‘at the later, period 
of the middle Empire. The object of* these early in- 
- scripkjons is to record the name and titles of the 
‘departed, and it is femarkable that at this period per- 
sons had the 7a» aa, or “ great name,” and the ran-neds, 
.or “little name.” A tomb, for ‘example, of the second 
dynasty, at Sakkarah, was made for a man whose 
great mame was Sekarkhabau, or “ Sochari’s rising 
amongst spirits,” whose small name was Hothes—that 
of a rat or some: small mnimal; “and his wife's great 
name was Atherhotep, and her little name Teps; and 
‘this as early as the second dynasty. These chapels 
now have no doors, if they ever, had, and except the 
, vases found strewed here and there on the floor, the 


3 


The paintings on the walls depict the chase, the” 


f 
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other objects whin may have been deposited there have 
entirely disappeared. Behind the wall, om the south side 
more ofter®than the north, and on, tht porth more often 
than the west, was a secret nighe, which the Arabs eall 
the serdaé, occasionally communicating with the chamber 
by a square orifice. In this niche was depogjted a statue 
of the deceased. 5 
his Za, or spirit, a kifid of manes, or ghost, whigh inhabited 


the tomb, went in and out of the sepulébr and Hades, 


and to which was attached a priest, who performed the 
liturgies or litanies, ig fertain ways, and With peculiar rites. 
In the earher inscriptions this ka is not mentioned, but at 
the close of the twelfth dynasty, all the bgnefits conferred 
by deities on the deceased were said to be due to his $a. 
it was in this chapel and to this image that the dhcestral 
worship was paid, and the 4a, which was # kind of 
idolon of the dead, was supposed toeyeceive the same 
satisfaction as the dead himself. Most of thé stagues in 
the musefims of Europe at the time of ¢he fourth.and 


In this statue was® supposéd to reside - 


sixth dynasties, came from the serdab of the sepulchre . 


of the period, They were portraits of the dead, and 
sometimes-represented him holding the tools or other 
marks of his profession. The whole of thegmastaba, or 
chapel, and its mass wag superposed on the real sepulchral 
chamber beneath, which it covered. The descent to this 
was by a rectangular well or shaft, from six feet six 
inches, to nearly ten feet square, and this cell fassed 
through the masonry or platform of ¢he mastaba, and 
then through the living roots of the foundation, and: was 
made of large blocks; it was down this well that the 
sarcophagus was lowered to the chamber, by a shaft from 
thirty to seventy-five feet deep. Hence, at the base’ of 
the shaft, a short passage led to the rectangular chamber, 
which was well built, but has only once been found un- 
«cemented, afd in it was placed the sarcophagus of granite, 
or calcareous stone, and the mummy, or body. The cell 


‘itself was carefully blocked up with rubbish fo prevent. 


access to the chamber, and the mouth of it is genérally 
found either in the long axis. of -the tomb, or else béhind 
the tombstone. The sarcophagus of this period has no 
resemblance to the later cases in shape of the human 
form, generally made of wood, which prevailed from the 
eleventh dynasty, or about 1800 B.C., to the first century, 
A.D., but are rectangular chests with vaulted cover, with 
projections at the edges. The bodies found in these 
chests are distinguished by the absence of linen or wraps 
in which they may have been embalmed, and bones of 


the skeléton are only discovered generally, of a brown - 


colour, with a faint odour of bitumen, which is the more 
remarkable as the mummies found in the pyramid had 
both linen and indications of bitumen. 

Of course, the ethnological question here arises, to what 
race of men did these old Egyptians of the period of the 
second and subsequent dynasties’belong; they have been 
referred to the Caucasian races, and some of thegkulls 
show a high intellectual development, even frontal sutures 
occurring. Their colour is painted in the sculptures, and 
on their statues, either red or copper, the female yellow, 
„but their profile is not Semitic, and shows, as at the period 
of their history, traces ef African blood. ome of the 
servants are dolicocephalic, and are supposed to be the 
indigenous race, similar to the Libyan» of, Northern 
Africa, who, however, at a later period, are classed 
amongst the white races. 

It is, however, in vain to look for the origin of Egyptian 
civilisation, either in Aethiopia or Nubia, or south of 
Egypt, or on the northern coast of Africa, which lies to 
‘the west, for there is no evidence of races in these parts 
shaving ever attained a nascent civilBation, such as the 
Egyptian might have started, from. Recent discoveries 
in Southern Mesopotamia, hewever, show a similar civih- 
sation, almost/if not as old as the Egyptian, with a form 


of written language developing from the ideographia to 


that of the conventional type, into which the original 
i a. e . ee 


® 
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pictfire ifvariably declines. The phyScal type, too, of 


the Babyloniag statues from Tel-lo, approaches the 
Caucasian rathey than théSemitic type. ° e 
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ON SOME RECENT AMERICAN MATHEMA- 
* TIGAL TEXT-BOOKS 


N NATURE (vol. xvi. p. 21) we “drew attention to a 
«‘‘shakiig”* that was taking place among the “dry 
«bones ” of the mathematical text-books in common use 
in American colfeges and schools? apd upon the analysis 
we then furnishes! of a few works before us we ventured 
to predict a speedy awakering of mathematical life. Our 
prognostications have been quickly fulfilled, and we now 
progos® to submit añ account of five recent books, some 
of which are quite fitted to hold their own, in our opinion, 
with English textbooks on the same subjects. 

“The Elements of the Integral Calculus, with a Key 
to the Solutio of Differential Equations,” by "Dr. W. E. 
Byerlye(Boston, 1881), is a sequel to the volume on the 
“ Differential Calculus,” previously noticed by us. This 
work is founded upon Bertrand’s classical treatise, sup- 
plemented by free use of the allied treatises by Todhunter, 
Boole, and BenjSmin Peirce! The opening chapters give 
a clear exposition of the use of- symbols of operation and 
of imaginaries. So early an introduction to these sub- 
Jects‘s novel to us in this connection, but it shows how 
the subjecg of quaternions is coming to the front, and the 
passage from the subjects of these chapters to quater- 
nions is but a short one The main portion of the book 
calls for no special comment. In Chapter XIV. we have 
a-treatment of mean value and probability, founded upon 
the able contributions of Prof, M. W. Crofton, F.R.S., 
to Mr. Williamson’ s treatise. 

The novelty of the book 1s Chapter XV., entitled “ Key 
to the Solution of Differential Equations.” This key is 
based upon Bodle’s work, and ıs a collection of concise, 
prattical rules for the solution of these equations, An 





~ idea of its form will be best conveyed to some persons by 


saying that ıt resembles the analytical key so frequently 
prefixed now-atdays to handbooks of the British (and 
other) flora, By a series of references we run the particu- 
law equation to ground. Thus, taking the- example, 
G+er)ydx+(1 - y)xdy =o, it isa single equation, 
this sends us to a number ; it involves ordinary deriva- 


- tives, this advances us a stage; it contains two vari- 


ables, ıs of the first order, and finally of the first degree. | 
The upshot is we arrive at the form Ydx-+ Ydy =o, 
under which head we learn how to solve the equation. 
Under this last head, as throughout the book, are given 
numerous illustrative exercises for practice. - 

Dr. A. S. Hardy’s “Elgments of Quaternions” (Bos- 
ton, 1881) is intended to meet the wants of beginners. In 
addition to the works of Sir William R. Hamilton and 
Prog Tait, the autgor has consulted the memoirs or works 
of Bellavitis (“Calcolo dei Quaternione” and the “ Ex- 


- position de la Méthode des Equipollences” in Laisant’s 


translation); Houel’s “ Quantités Complexes ;” Argand’s 
“ Essai” (1806); Laisant’s “ Applications mécaniques 
du Calculedes Quaternions,” amd one or two other books 


and papegs in the American Journal of Mathematics, vol. 


i. p. 379~ Itis a good introduction to such a work as 
Prof. Tait’s, the origimality and conciseness of which, 
however, Dr, Hardy thinks to be “beyond the time- and 
need of the beginner,” - 

Our next book is “ An Elementary Treatise on Men- 
suration,” by G. B. Halsted (Boston, 1881). Dr. Halsted 
is already known to mathematıcians here as the author of 
a very full “Bibliography of Hyper-space and non- 
Euclidean Geometry,’ jn the American Journal of 
Mathematics, vol. i, Nos. 8,4. This treatise on Metrical 
Geometry is “the outcome of work on the subject while 
teaching it to lagge classes,” so that it is no hastily pre- 
pared book, but has been founded on actual teaching 
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experience. The mafhods Imve a German “ smell,” and 
this is justified by the author’s residesice, we presume as - 
a student, at Berlin. e Therg are eight chapters Ù (1) one 

e*measuremeat @f lines (triangles, method of ‘limits, ¢ 
rectification of the circle; (2) on the measure ent of - 
angles; (3) of plane ‘reas; (4) of surfaces Re uses 
Mantel for lateral surfaces, also Ster8eon and Steradian 
in connection with a solid angte) ; ($) of volumes (Quader , 
is new for De Morgan’s “right solid”). In these last 
two chapters the solbis discussed:are the, prism, cylinder, 
pyramid, céne, an@ sphere ; an article is also@levdtec to 
Pappus’s theorem. (6? The applicability of the prismoidal 
formula ; <7) approximative methpds, as Weddle’s me- 
thod ; (8f on the mass-centre, with a p@ragwph on the 
mass-centre of an octahedron, which gives Clifford Sten- 
struction (see Proc. Lond. Math. Sodc., vol. ix. p. 28).. 
There are numerous exegcises, these we have not tested. 
The book is most effectively “got up,” the printifg, 
figures, and paper being, to our mind, excell@t. * e 

Our last two books are by Prof. Simon Néwcomb, so 
well known as the authoref “ Popular Astronomy.”* The 
first, “Algebra for Schools and Colleges” (Ney York, 
1881), has already reached its second edition. It is a 
capital book; indeed we are disposed to rank it as the 
best manual on the subject that we have séen for school 
purposes. It is divided into two portions, “ghe first . 
adapted to well-prepared beginners, and cgmprising about , 
what is commonly required for admission to colleges, , 
and the second designed for ti more advanced general 
student.” We shall perhaps best serve the end we have 
in view in noticing this work by giving an analysis of the 
author’s preface. The principles of construction are (1) 
that an idea cannot be fully grasped by the youthful 
mind unless it is presented in a concrete fom. Hence 
numerical examples of nearly all algebraic operations and 
theorems are given—so numbers are preferred to literal 
symbols in many cages. The relations of positive and > 
negative algebraic quantities are regresented by lings and 
directions at the very earliest stage. “Should it S pear, 
to any one that fwe thus detract from the ganerality of 
algebraic quantities, it is sufficient to reply that the system 
is the same which mathematicians use to assist their 
conceptions of advanced algebra, and without which they 
would never have been able to grasp the complicated re- 
lations of imaginary quantities#’ Principle (2) is that all 
mathematical conceptions require time to becom® en- 
grafted upon the mind, and the longer, the abstruser they 
are. “Itis froma failure to take account of this fact, 
rather than from any inherert defect in the minds of our 
youth, that we are to attribute the backward state of 
mathematical instruction in this country, as compared 
with the continent of Europe.” Prof. Newcomb considers 
the true method of meeting this difficulty is to adopt the 
French and German plan of teaching algebra in a broader 
way, and of introducing the more advanced conceptions 
at the earliest practicable period in the course. A third 
feature is the minute subdivision of each subject, and the 
exercising the pupil on the details before combining them 
inta a whole.” This remark especially applies to the solu- 
tion of the exercises. Some subjeets have been omitted 
(as G.C.D. of polynomials, square roots of binomial surds, 
and Sturm’s theorem), as they have no*application “in 








the usual course of mathematica? study, nor advance the 


student’s conception of algebra,”eand in studyiffg them 
there is a waste of power. “ Thoroughness” has been 
our author’s aim rather than “ multiplicity of subjects.” 
There are other points of interest in this preface which 
show that the writer is a very experienced teacher, and 
which we commend to the consideration of teachers here, 
but we must pass on to indigate the contents of the two 
arts, ‘ 
s Part I. embraces algebraic language and operations, 
equations, ratios and proportion, powers and roots, equa- 
tions (quadratic), progressions, seven books in all, 


ne 
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Part II. treats of relations betwee algebraic quantities 
(functions, &c.), the theory of numbers (also continued 
efiactions), the combinatory eanalysis (including proba, 


` © bilities), series and the doctrine o? limits, imaginary 
_ quaptitigs (operations with the imaginary unit and the 


_ our remar®$ abov® on this head under B 
general theory of equ&tionse 


geometrical representation of imaginary quantities : note 


yerly), the 


“The second of Prof Newcomp’s works. before us is 
“ Elements ef Geometry ” (New Yorf, 1881). An article 
in dur Golumas (NATURE, vol. xxi. p. 293), haded “The 
Fundamental Definiti8nse and Profositions of Geometry, 
with espeçial Reference to the ‘ Syllabus’ of the Associa- 
tion for the Ingprovement of Geometrical T&aching,” 


- gifefits readers a hint that some such work as the one 


e ameng both teaghers and thinkers. 
, to.teach geometry merely, but.the general training of the | 


«before us was even then if the author's mind—“ A sum- 
mary ‘of my own, theelatter [z.c. the summary] still in an 
- inGhoate state.” The remarks in this article showed that 
théis writer Was well fitted to address himself to the sub- 
ject of a geometrical text-book, and the execution is not 
at all "inferior to the promise. «The ground taken up is 
the Euclidian geometry as comprised in the treatises of 
Euclid himself, Legendre, and Chauvenet. As with the 
“ Algebra,” here let Prof. Newcomb speak for himself. 
As he himsef says, the question of the best form of de- 
velopmept is one of great interest at the present time 
The object not being 


powers ofghought and ebpression being a main object, 
Prof. Newcomb considers it most important to guard 
against habits of loose thought and incomplete expression 
to which the pupil is prone. This he considers is best 
secured by teaching the subject on the old lines. The 
defects he @inds in Euclid’s system are (1) in the treat- 
ment of angular. magnitude; here he makes two additions, 
the explicit definition of the angle which is equal to the 
sum of two right angles, and the rgcognition of the sum 
of twg right angles ag itself an angle. He adopts, from 
. the “Syllabus,” the term “straight angle,” though he 
himself inclined (NATURE, /oc. cit.) to the use of “flat 
angle,” and considers the German “gestreckte Winkel ” 
to be more expressive. Then (3) the restriction of the 
definitiow of plane figures to portions of a plane surface. 
“In modern geometry figures are considered from a much 


“more general point of vieweas forms of any kind. whether 


madè up of points, lines, surfaces, or solids.” In an 
appendix, “ Notes on the Fundamental Concepts of Geo- 
metry” he returns to a consideration of this subject. 
Features of the book are (1) the practising, the student 
in the analysis of geometrical relations by means of the 
eye before instructing him in formal demonstrations ; (2) 
the application of the symmetric properties of figures in 
demonstrating the fundamental theorem of parallels (cf 
German methods and Henrici’s conguent figures); (3) the 
analysis of the prpblems of construction, to lead the pupil 
to discover the construction ‘himself by reasoning; (4) the 
division of each demonstration into ‘separate numbered 
- Steps, and the statement of each conclusion, where 
practicable, as a relation between magnitudes; (5) the 
theorems for exerciseehave been selected with a view to 
interesting the student in the study, and the author has 
endeavoured to graduate them in order- of difficulty ; (6) 
some of the first princifles of conic sections have been 
unfoldé&, more especially for the use of students who do 
not propose to study analytical treatises on those curves ; 
(7)-Euclid’s treatment of proportion is “perfectly rigorous, 
but has the great disadvantages of intolerable prolixity, 


unfamiliar conceptions, and the non-use of numbers. ' 


The system common in American works of treating the 


subject merely as the algebya of fractions, has the advan- | 


tage of ease and simplicity.” But'to this last system 
there are obvious objections, and our author essays with 
sdme reserve, a via media. In this part and in the fol- 


` lowing Prof. Newcomb submits his methods fo the judg- 


ment of teachers$ Feature (8) involves the {reftmertt of 
the fundamental relations of lines and planes in space. 
t In presenting it he has been fed to follow more closely 
the line of thought in Euclid than that in modern works. 
At the same time he is not fully satisfied with his treat- 
ment, and conceives that improvements arg yet to be 
made.” i ° . 

It will be gathere@ that the book covers most -of the 
ground passed over by young students jn “plafie and golid 
geometry, and conics in their school training. We cor-, 


| dially commend both, Prof. Newcomb’s Works to, teachers 


in this country, and we feel sure they widl not regret:our ~ 
having called their attentioneto them go fully in the 
author’s own words, as they will thus see in what way his 
bdoks are likely to be helpful to thêm. We hafe read 
them with much interest, an@-feel sure our readers will 
endorse our favourable verdict upon them. We need’ . 
only say that the author considers that the stydy of 
geometry 2s here unfolded can be advantageously cem- 
menced at the age of twelve or thirteen years, The 
-volumes, with a third, which'wé have not seen, on Astro- 
nomy, form part of “ Newcomb’s Mathematical Course.” 

: R., TUCKER 





ELECTRICITY AT THE CRYSTAL PALACE ’ 
< IV.— Submarine Telegrappy 
{5 the stall of the South Eastern Railway COmpany at 
the Crystal Palace may be seen a specimen of the 
first cable core ever submerged. It consists of a slender 
copper wire coated with gutta-percha, and was prepared 
at Streatham by Mr. J. Forster. On January 10, 1849, it 
was-submerged by Mr. Walker, at Folkestone,.and a copy 
of the telegram announcing the completion of the 
work is still preserved. It runs :““J am on board the 
Princess Clementine. I am successful; 12.49 p.m.” Next 
year a cable was laid between Dover and Cape Grishez 
by Mr. Wollaston, but lasted only a few hours. Several 
specimens of ıt are shown in the Exhibition by the South 
Eastern Railway Company and the Post Office. The 
gutta-percha core was quite unprotected, and it. was 
‘sunk by means of lead weights attached at intervals. 
Next year a core, protected by hemp and iron sheathing, 
was laid by Mr. T. R. Crampton between Dover-and 
‘Cape Grisnez, and proved so ‘successful, that it is s'ill 
working. „Specimens of this cable, which has proved the 
type of all subsequent ones, are also to be seen. 

‘There are now some 97,200 miles of cable at work in the 
world, and before this year is ended the hundred thousand 
miles will have been attained; for the second Jay Gould 
Atlantic cable is still unfinished, and the s.s. Sé/vertown 
of the India-rubber and Gutta-percha Telegraph .Com- 
pany is now on her way to lay some two thousand miles - 
‘on the West Coast of Central America. Nearly all 
this cable has been made in London, and the Telegraph 
Construction and Maintenance Company alone has 
manufactured 65,40 miles, and laid it in almost every 
sea, in, depths varying from shoal water to 3000 fathoms. 
In 1863 the firm was regolved into the exigting Com- 
pany. Specimens of all the cables made by ghem are 

‘exhibited in a Jarge glass case, together with,a large 
map of the world, showing all the submarine and land 
lines in existence ; those constructed, by the Company 
' being marked in red. The most ‘novel feature of their 
exhibit is, however, a plan for keeping up telegraphic 
communication between a lightship and the shore. In 
1870 an attempt was made to establish a floating .tele~ 
graph station in the chops of the Ghan#el; an old mans 
of-war corvette, the Brisk, being fitted up, and. moored in 
deep water about sixty miles from the Land’s, End. It 
was found, however, that as the ship swung with the tide, 
the telegraph cable fouled with the shig’s riding-chaiy, 
ahd likewise became twisted into kinks, which crushed 
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onthe gatta- ercka core ahd destroyed the insulation of the | 
ogable Mems were taken to prevent this trouble, but as | 
passing ships gif not Wave a sufficient nitmber of tele-« 
*-*grams, the project was abandoned. Nevertheless, it is | 
clear that such a scheme is worthy of further trial; and 
‘even with ordinary lightships it is eminently desirable i 
at they shoul@ be in telegraphic communication with | 
the neargst Coast Guard Station” At present, guns and 
‘rockets ate the only available messengers, and when the 
« wind is off the shore, guns are sometimes not heard; or | 
“when the we&ther is thick, rodkets are not seen. The 
result is, that@hips are sometimes lost on shoals close by 
“the lightshipg, without the Lifeboat Station knowing it. 

= |> Carrier-pigeons have been tried, but these birds fajl to 
oles makè ood progress in sgow-storms or thick weather, and 
‘cin heävy gales are driven hither and thither at the mercy 
vof the elemepes. The plan for cable communication 
PA adąpteđby the Telegraph Construction and Maintenance 
: Gompany i$ to moor the lightships by chains to two 
- musproom anchors sunk a considerable distance apart. 
= One of-these chains is made double, and the cable runs 
through the middle of it between the double links, as 
| shown ineFig. 1. The chains meet at a mooring swivel, 
_ which is mad@ so as to allow tle cable to pass through it, | 
as shawn in Fig. 2. Between the swivel and the bow | 

ji 








‘sheave of the ship, a revolving joint in the cable, designed 
by* Mr. Lucas, prevents the cable becoming twisted as 
the shigswings to the wind and tides. A sufficient length j 

_-, of cable is coiled in a tank on board, for paying out, | 

“when from stress of weather it is necessary to employ 

more chain. A pretty model of a lightship moored on 

his plan is exhibited by the Company, and on touching 

a press-button let into the edge of the tank, an electric 

current is sent through the communicating cable, and 

Strikes a bell on board the ship. It is*satisfactory to 

-“knowthat the Trinity House have agreed to test the plan 
«by means of a cable between the Suz lightship moored 

ne eighg miles,off the Essex coast, and the Post Office 

“of Walton-on-the-Naze, from whence telegrams can be 

ent by day or night for any assistance required, 

Of the total 97,200 miles of cable in the world, some 
20 are owned and worked by the Eastern Telegraph 

mipany and its affiliated companies the Eastern Exten- 

ion Telegraph Company and the South African Tele- 

-graph Company. The Eastern Telegraph Company is 
“perhaps the most enterprising of cable corporations, and 
“makes a very fine display at the Crystal Palace. Cable 
operations have been of great assistance to the geo- 
grapher, and the soundings taken in order to ascertain 
: thè nature of the sea-bottom, where a cable route is | 
projected, have enriched our charts quite as much as 
special voyages. Theres, however, another way in which 
these operations could be made subservient to the cause | 
of natural science; but it is a way which has not been 
sugiciently takengadvantage of. Besides the specimens 
“of stones, mud, and sand, which the sounding-lead brings 
up from the deep, the cable itself, yhen hauled up for 
‘Fepairs, after a period of submergence, is frequently 
swarming with the live inhabitants of the sea-floor— 

/ crabs, cowals, snakes, molluscs and fifty other species—as 

well asgovergrown with the weeds and mosses of the 

bottom, Some ‘attempt was made to describe these 

_ Captures of the wire, as taken from the tepid seas of the 
Amazon mouth, by the writer in our pages several years 
“ago (vol. xi. p. 329),! and the suggestion was there made 
that cable repairing might serve as a novel method of 

-.. dredging; but the hint has probably not been taken, for 
we cannot learn of any competent naturalist having taken 

his passage on*boamd a cable-repairing ship, say in the 

u “Brazilian and West Indian waters, or better still, the East 

Indian waters traversed, by the lines of the Eastern and 

. Eastern Extension Telegraph Company, from Aden to 

Bombay, and drom Madras te Penang, Singapore, Ba- 
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avia, and soon to’Port Darwin,sin Australia, . The result 
is that cables have again and again been lifted@ichly ves- 
tured with the sppifs of ti bottam, and mapy an unknowa 
species has passed over the drums unpoted, to rot and. 
fester in the general mess within the cable t®ak@ Wi 
venture to predict a tare harvest toéhe firstesaturalist who 
will accompany a repairing shép, and*provide himself 
with means to bottle up the spegimens which cling to the: 
cable as it is pullæl Wp from the sea. eS 

Some idea of these trophies may be*gafhgred from the 
stall of the Eastern gelegrgph, Gompanyfwhere a few of 
them are preserved. Two of these are a very fine grey 
sea-snake, caught on theSaigon table jn a pa of thirty- 
fathoms, and a black and white brindled snake saken 
from the Batavian cable in éwenty-five fathoms.” - 
ing round ropes seems to be a hapit of this. creature fOr 
the writer remembers Seeing one scale up a ship’se sid 
out in the River Amazon, by the “painter” ha@mging in 
the water, ° SERES 

A good example of a feather-star is also shown; thes 
animals, being frequently found grasping the cable by t é 
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tentacles. A handsome specimen of the blanket sponge, 
picked up in the Bay of Biscay, is aso exhibited; but 
the most interesting object of all is a short-piece of cable 
so beautifully encrusted with shells, serpufe, and. corals, 
as to be quite invisible. It was picked up and cut 
this condition from one of the Singapore cabl 
rapid growth of these corals i surprising, an 
valuable information on this head might be gained if the 
electricians of repairing ships in these eastern. waters 
would only make some simples observations, Curiously 
enough, so long as the outermost layer of oakuffiand 
keeps entire, very few shells collect upon: the cable, 
when the iron wires are laid bare, the incrustation ‘Spec 
begins, perhaps because a better foothold is afforded 

A deadly enemy to the cable, in the shape of a lat 
boring worm, exists in these Indian seas ; and several oil 
them are shown by the Company. The worm is flesh- 
coloured and slender, of a“ength from 1 inches to 24 
inches. The head is provided with two cutting tools, of a 
curving shape, and it speedily eats its way through the 
hemp of the sheathing, to the gutta-percha of the core, 





into which it bores a hole similar.to that shown in Fig. 
* 
” d 
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A full account .of this particular worr, with anatomical | 
illustrations, is given in the Journal of the Royal Micro- 
sgopical Socigty for Ogtober,* 18819 py Dr. Charles 
<- Stewart, secretary of the Society. The bore-holes, after | 
== passing theough the oakum of the inner sheathing, either 

pursue a tortwqus courge along the Mirface of the gutta- 
percha. core, or fo righé into, the copper wire, thereby 

Causing a “dead earth” fault. Dr. Stewart classes the 
worm as one of the Eunicidz, bute poposes for it the 
generic. nanet 1 Mhognatha worslel, begause of its pos- 
sessing a pair calcareous A ane or cutting jaws, 
and after Capt. Worsley, the Commander of the repairing 
ship which picked up the-worm-eaten cable. Thé pair of 
-0 calcaxeaus jaws, irb addition to three pairs of chitinous 
* ones, is the most remarkable feature about the animal, 
: afd the white plates which form them make the creature 
pe if it were in the°act of sw@llowing a tiny bivalve 
shell. . eè 
The “best protection hitherto formed against it is to 
cover the core with a ribbon of sheet-brass, laid on with- 
out a lap. First the gutta-perchd is covered with cloth, | 
then the btass is overlaid. Canvas is then put over the 
brass, and the hemp anddron wires over all. A close layer 
of iron wires isnot a sufficient protection, for the worm 
- ‘ean sometimes wriggle in between the wires where they 
“are not clofe enough; and, moreover, the rapid decay of 
tron wires in tropfal seas is certain to leave the core a į 
‘prey.to these pests in a few gears. 

. The East@m Extension Telegraph Company also ex- | 
+ hibit some interesting samples of stones picked up from 
the sea-bottom ;. for example, limestone blocks and shells | 
bored by the bivalve, Saxicava ragosa, the worm | 
Sabella, andthe sponge Mymeniacidon celata ; wood | 
“honeycombed by the teredo, a red stone pitted by the | 
bivalve shell (pholas), and a ferruginous. flaky stone | 
brought up from the bottom between Penang and Singa- 
pore. Most interesting, however, @f these inanimate 
¡waifs isea flat piece of back flintyrock hollowed into cup- 
like pits by the sucking feet of the sea-hedgehog. The 
pits,are excdvatedaas lairs for the animal and some of 
them are nearly three inches in diameter by one inch 
ie To make the rocky bed gefter to the feel, the 
hedgehog fas lined it with a calcareous enamel, probably 
secreted by its body, much jn the same way as the pearl 
oystercoats és shell. 

In the earlier days of submarine telegraphy, Sir | 
William Thomson declared the life of a cable to 
be practically inviolable ; and Robert Stephenson, on the 
other hand, was of opinion that no cable would last out 
ten years. The latter view has proved the more cor- 
ect, for the average life of a cable hitherto has been 
about eleven years. Thanks to the improved means of 
< repairing them, however, the outbreak of faults does not 
mean the loss of a cable, for these flaws can be cut out in 
water, however deép, and the cable put to rights again. 
Indeed every* cable company expects a recurrence of 

* faults, and provides a fully-equipped repairing ship always 
‘on the spot. A fine model of such a ship is exhibited by 
the Pest Office, after the designs of Mr. R. S. Culley. 
Messrs. Johnson and Phillips also exhibit a variety of 
buoys and grapnajs for cable operations. The ordinary 
grapnel. is Hable to have igs prongs broken off in dragging 
over a regky bottom, as may be seen from one exhibited 
which had every prong Dent back among the coral reefs 
of the Brazilian coast. Centipede grapnels are therefore 
fitted with removable prongs; and Mr. A. Jamieson has 
invented a grapnel with spring teeth which bend back 
when. they meet a rock, so as to slip over it, but catch 
and hold the cable. A sample of this grapnel is shown 
in the Western Gallery, and & sample of Messrs. Johnson 
and Phillips’ grapnel for cutting the cable and holding 
ong end is shown in front of the Reman court, together 
< owith a very large buoy for buoying the cable in deep 

piyater. 
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marking positions if cable work is exhibites! bf the sanfe 
firm in the Wéstern Gallery. The buoy is saspended by 
e line from thé shi p’s quarter or y i atdewhen the line 
is cut, the buoy drops into the water. The copper floats 
ball (see Fig. 4) is then raised, and lifts a deteat which 
allows the drum of steel wire to revolve. The gentipede 
anchor then sinks to the bottom, and mobrs the buoy. Ą 
winch handle is provided, so that the mooringg can be 
recovered if need be, but the cost of the ginkér, drum, 
and wire is so slight that it may readily be abandoned. 
While upon the subjeat 8f deep-sea operations, we may 
also mention the “ nipper lead” of Mr. Letas, by which 
specimens of the sea-bottom are ¢aught in tavo spoons or 
tongs hinged to the bottom of the lead, and kept apart by 
a trigger arrangement, which jis sprung by the, "legd 
striking the bottom. ae 
Coming now to the working of submarimg cables, there 
are several vgry neat mirror galvanometers exhibited, by 
Messrs. Latimer Clark, Muirhead, and Co, Whe Eastern 
Telegraph Company exhibit the siphon recorder of Sir 
William Thomson, working through one of Dr. Muir- 
head’s artificial cables on the duplex system, the counter 
instrument being placed at the stall of the School of 
Telegraphy. The bold eléttromagnets of tMis fine instru- 
ment have been excited hitherto by Sir W. Thomson’s 
large tray-form of Daniell cell; but quite recently Mr. 
Clement Chevallier, electrician to the Eastern Telegraph 


| Company at Aden, has substituted perma@ent pagnets, — 


with a great gain in economy. These magnets were spe- , 


, cially made by Mr. Le Neve Foster, at Silvertown, and 


their magnetic power is much heightened by a small 
percentage of tungsten in the steel. An interesting-ex- 


| periment, showing the retardation of signals through a 


long submarine cable, is made by the School of Tele- 
graphy. Ten fnirror galvanometers, throwing ten light- 
spots in a vertical row on a white screen, are connected 
in turn at different points of a long cable, and the travel 
of the charge when the circuit is closed by a kay is shown 
by the successive movements of the light-spots across the 
screen, i a 
Mr. C. F. Varley, F.R.S., who by his Application of 
condensers to the submarine circuit did so much to im- 
prove cable signalling, has a very interesting exhibit of 
his past inventions. These include his gravity battery 
patented in 1854 (No. 2555), and repatented in 1861 by 
Menotti, whose name it bears. In the same patent the 
sulphate of mercury battery, subsequently known: as the: 
Marié-Davy, was also described. This patent, like most 
of Mr. Varley's, was very rich in devices, and. contains 
his application of the condenser not only to telegraphy, 
but to electric lighting, a plan subsequently patented by 
Jablochkoff. Mr. Varley’s exhigjt also includes the first 
polarised relay used in this country, and the rotary elec- 


| trical machine made and patented in186o0, amd held by him 
| to be the parent of the Holtz and other inguction machings, 


such as the mousemill of the siphon recorder and the 
replenisher of the guadrant electrometer. But it is’ pro- 
bable that Mr. Varley’s claim must give way in favour ot 
M. Belli, who invented a similar induction machine many 
years ago, which the wrifer saw in the Reteospective 


Museum of the recent Paris Electrical Exhibitiog. 
kad 
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THE EARLIEST USE OF THE INCANDESCENT 
ELECTRIC LIGHT 


CORRESPONDENT writes :— 

The following extract from a memoir by Sir William 
Grove, published more than thirty-six ygars ago, will be 
of interest to future historians of thè progress of lighting 
by electricity. The memoir is entitled “ On the Applica- 
tion of Voltaic Ignition to Lighting Mines,” by W. N. 
Grove, F.R.S., and is published in the Philosophical 
Magazine, May, 1845. It begins by statmg that M. De 





A very convenient and novel “mark” buoy for | la Rive had proposed the use of the voltaic are for illumi- 
+ i . . ¿ e a’ > 
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` mating? mhes ; it describes the apphratus employed by Those who have*made sheir way to the far East many 





him, and the aifficulties that prevented its practical appli- 
cation, and continues ab follows :— . 
the disruptive dischafge. Any one who has seen the 
common lecture-table experiment of igniting a platina 
wire by the voltaic current nearly to the point of fusion, 
Will have no doubt of the brillianay of the light emitted ; 
althoughNnferior to that of the voltaic arc, yet it is too 
intense for the naked eye to support, and amply sufficient 
for the minersto work by. My plan was then to ignite a 
coil of platinym wire as near to thê point of fusion as was 
practicable, in a closed yessel of atmospheric air, or other 
gas, and thefollowing was one of the apparatus which I 
use@ for this purpose, and by the hght of which Ishave 
e&pertmented and readefor hours :—A coil of platinum 
wire is attached to two copper wires, the lower parts of 
which,*or tho8e most distant from the platinum, are well 
yatnished ; ethese are fixed erect in a glass of distilled 
water, and another cylindrical glass closed at the upper 
end is inverted over tltem, so that its open mouth rests 
on the bottom of the former glass; the projecting ends 
of the copper wires are connected with a voltaic battery 
(two or thre¢ pairs of the nitric acid combination), and 
the ignited wire now gives a steady light, which ‘continues 
withoùt any alteration or inconvenience as long as the 
battery continues constant, the length of time being of 
course dependent upon the quantity of the electrolyte in 
the batery cells. Instead of making the wirés pass 
* through water, they may be fixed to metallic cups well- 
luted to the necks of a glass globe. ` 
. The spirals of the helix should be as nearly approxi- 
mated as possible, as each aids by its heat that of its 
neighbour, or rather diminishes the cooling effect of the 
gaseous atmosphere ; the wire should not be too fine, as 
1t would not then become fully ignited; nor too large, as 
it would not offer sufficient resistance, and would consume 
too rapidly the battery constituents ; for the same reason, 
Ze. increased iesistance, ıt should be as long as the 
battery is capable of igniting to a full incandescence.” 
The memoir concludes with the description of experi- 
ments on the illumination power of this contrivance 
under different conditions. 
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THE ENGLISH ECLIPSE EXPEDITION 


“THE following communication, under date lat. N. 37°8, 

long. E. 11*10, April 27, has appeared in the Daily 
News, from the special correspondent of that paper with 
the English Eclipse Expeditioa :— 


Your correspondent so far has not had a very easy 
time of it, although it must be confessed his difficulties 
have been in no way“connected with lack of material. 
Chronicling attempt» to advance beyond the frontiers of 
i known myst always be a pleasant task to the 
chronicler, who 1s thus enabled to be among the first to 
reap the rich intellectual rewards always gained, or nearly 
always gained, in such forays. But When the task brings 
him in full view of other interests, and especially when it 
compels,him to observe phenomena for himself, a corre- 
spondent’s task may become complicated beyond measure, 
and ngt owly the embarras de richesses, but even a mental 
revision of his instructions, however precise they may 
have been, may give him trouble, Thus, in the present 
case, my Clear duty is to keep pace with the thoughts and 
doings of the Eclipse party now on the Kazsar-2-Hind, 
between Gibraltar and Malta; but am I therefore to be 
blind to the fact that each P, and O. ship does not leave 
Gravesend with twọ tons of telescopes and eyes to use 
them, and that the infugion of a scientific party into the 
general run of passengers on this the most important of 
England’s seaways, cannot but cause what our American 

e cousins would call a “ripple ” on the ordinary routine of 
ship-life. Aad 


times, and who are therefore *quéte familiar with this 
routine, will at oncg recognise the possibility that at firgt 
such rare aves were looked at askance. Was there net 
at least some strange power ef divining secrets in sextants, 
spectroscopes, and tameras brought now and*théhn, and . 
with a kind of furtive aur, from Hidden retefses? And 

this being so, what conductewas fnore natural on the part 

of the non-scientific members of the party, than that they 

should show a ke@n Anxiety to assure everybody that they 

at least knew next to nothing of sciencagein Shom, that 

though they mights deplose these pu Ja and aberrant 

tendenges, they were powerless to interfere, even if the 

studieg were less harmléss than they hebed them to be. 
This, at first, of course confirmed the general impression, 

but it did not take lèng forethe ice to melt; the strange 

feeling soon wore off, and after a fierce gale which the 

Katsar-i-Hind encountered in the Bay of Biscaf had 

abated, the keenness of everybody on®board jo hear 
something of a world of marvels new to most of them, 

and the anxiety of avery servant of the P.*and O. 

Company, from captain to boatswain, to help, whenever 

help was needed, were the predominant featurés. 

The delight of the Somali bos at being photographed 
was a sight to see, their broad grins being®*in strange con- 
trast with the evident anxiety of the Arabs among the 
crew to escape the influence of such possible evil eye, 
While'this is going on in one part of the ship, the’reflec: 
tion of the summer sun shimmering from a thousand 
Mediterranedn waves thiough which the noble ship 
ploughs her way on an even keel is utilised to show the 
wondrous work which has already been done by the 
spectroscope. Nor are the other worlds, still-left to 
conquer, forgotten in the demonstration; eamong them, 
those secrets of the Sun which it is hoped, may be un- 
veiled during the coming precious seventy seconds. And 
this brings me to the proper subject matter of the present 
letter. What, then, are the astronomers going to do? or, 
to put it more modestly, what àre they going Yo try to 
do? Before a categorical answer can be given to this 
question there is some preliminary måtter to be got aver ; 
we have, in fact, to consider the changes in thought and 
methods introduced*by ten years of work.e A volume: 
might be written on this, but a very brief exposé is 1eally 
all that is required on theresent occasion. The bril- 
liant achievements of physical astronomers fn the ¢omain 
of solar physics during the last twenty’years have dealt 
in the main with the chemical and physical construction 
of the atmosphere of our central luminary ; that is, those 
parts of it which are furzhest from the centre. In fact, it 
has been a question of meteorology, and not a question of 
geology, to use terrestrial equivalents. One of the first 
things made absolutely certain was that the outer atmo- 
sphere for tens and perhaps hundreds of thousands of 
miles above the surface of the round grb we generally see 
and call the Sun, is intensely hot—hot enough to have its 
clouds built up of vapour of iron, as in Sur own air we 
have clouds built up of the vapour of water. Next, as 
the work went on, two things happened. First, certain 
and sure evidence was obtained that the outer atmbsphere 
extended much farther from the sun than had been pre- 
viously supposed by those most competent to form a Just 
opinion ; and, further, while the extent of the atmosphere 
was thus engaging attention, the chemical intfuiry had 
been carried so far that we thought we were justified in 
saying, not only that the sun’s atmosphere contained just 
such substances as ours would do if our little earth were 
suddenly turned into a mass of vapour, but that certain 
substances occupied such and such positions in the 
atmosphere, while. others were to be sought for else- 
where. 

Thus outside all, it was imagined, there was a substance 
about which, we know nothing here, because we canot 
find anything which produces the same spectrum. Inside 
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this, at mid-height in the sun's atmosphere, we got indi- | constituents, the spéttral lines of these fingr cfastftuents ; 
cations about which tkerè could be no mistake—we were | being observed in both cases. Now it is @bviously the 4 
iy presente of hydrogen: incandescgnt hydrogen, be it | duty of men of Science, if there $ any fests of this new + 
@bserved, which plays aseimportant, or imdeed a still more “view, any crucial observations possible during an eclipse,« kd 
important part in the solar air than nitrogen does in our | to apply these tests, to make these observations, as soon 
-own, *NeXt it was imagined that clgse to the sun itself | as possible—not, of course, to the neglect of the old 
there was 4 Pepgrous®sea containing all the other sub- | methods of attack, but, if possible, in a@dition to them; 
gtances which had beer? detacted by the spectroscope— | and as the problem is one of such general interest, and A 
magnesium, calcium, iron, barium, cobalt, nickel, and | one which is sure to be keenly debated, as tat records, 
some twenty other bodies termed *“ @ements” by the | independent of personal error or personal bias should be 
' chemist, ecasge he cannot reduce them ¢o a cortdition of | obtained as possible. Jsese permanent records, to which 
greater simplicity. As the sum tot&le of these inquiries, | reference has been made, are of course ph@tographs, and 
then, we had some such idea of the sun’s. atmosphere as | here we are brought face to face with another fact; we 
this: Physicaly itgwas iticandesc&nt, of enormous txtent, | have not only a new view to test, but we have new photo- 


very -irtegular in outline, its extent and outline varying | graphic processes to apply to test it, as well as to oBtain 
y S 5 | graphic p Pply 3 
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almost every'time it could be obsefved. Chemically it | a series of records comparable With those secured during 
was built up of substagces knowy to terrestrial chemis- | prior eclipses. We have in this case an ,pstance of the 
try ;*it was very simple at top, and very complicated at way in.which an observation, apparently trivial, is*at Jast 
bottom, ° This @mental image was the joint product of | seized hold ‘of and made to furnish a stepping-stone for a 
both laboratefy and eclipse work. The solar spectrum— | further advance in scientific inquiry. It is now many 
that is,the beautiful rainbow ribbon which is produced | years since Faraday, experimentihg on gold leaf, which 
when light from the sun is made to pass through-a prism | is green when a bright light is observed through it, , 
—enabled“us even in our laboratories, without a telescope, | found that he could change its colour, and he fangied that 

` to study the chemistry of the sun's atmosphere as a whole, | this might be taken to indieate that the goki in the leaf 
but such work & this localised nothing. Further, the outer | did not consist of particles all of the same size, but that 
atmosphere is so dim as compared with the intensely they existed of almost an infinite series of finenesses. 
prilliznt inferior nucleus, that it, like the stars in the day- | This was in the pre-spectroscopic days. When the 
time, 1> put out, and remains invisible so long as.the sun | spectroscope could be brought to bear, it besame apparent 
itself is in a position to-illuminate our upper air. In this | that two orders of fineness only were required to‘produce , 
we have the use of total eclipses, for at such times the | al] the colours observed by Faraday, and Mr. Lockyer 
moon prevents the- sunlight from falling on our atmo- | soon produced other evidence which went to show that 
sphere, and the sun’s atmosphere shines out in all its | we were here in presence of a general law. From-this `- 
weird splendour, as the stars show themselves when the | time we heard the words “‘blue molecules” and “red 
light of day isgwithdrawn. It is fair to add, that there is | molecules” —terms invented to indicate that in the same 
a method which enables us-to study the chemistry and | chemical substances there were some molecules with such 
even the meteorology of the very brightest portion of the | physical attributes that they were turned to and could 


sun’s atmosphere, called the chromosphere, without wait- | therefore absorb blue light, while others were made active 
ing for an eclipse, but still, every allowance being made, | by red light falling upon them. ‘ s 


it shoulf be now clear tfat to stud$ the physical attributes | ` Capt. Abney, in a series of painstaking researches, has 


of. the atmosphere as a whole, we are strictly limited to | shown that precisely those salts of silver employed by 
total eclipses. So nfuch, then, for our brief exposé. There ‘photographers obey this general law, and lence we can 
is still some more ground to be gone over before the | now use blue light and red light indiscriminately, and so, “ 
quéstion wih which we set out is ansWered. What was the | for the first time we can photograph the red end of the 
sum total of the work done during the last eclipse—that | spectrum of the sun's external atmosphere. "Nor is this 
observed in the United Statgs in 1878, with a wealth of all; other advances in the photographic art enable us 
instrm@ental “appliances such as had never been used | ow to replace minutes by seconds in the time of exposure ; 
before? How did it ‘deal with our received notions? | indeed, in these days of “ instantaneous” processes; the 
Did it endorse them or demolish them? ‘ difficulty often lies in exposing the plate for a time short. 
It certainly endorsed them in the main, while it enabled | enough to the influence of the light. It is as well to insist 
us to accumulate a vast amount of new knowledge on | upon this point, as in the eclipse of next month the totality 
many important points, and showed us how every effort | or period during which the moon entirely covers the sun 
should be made to secure these precious records. Among | js very short ; but short as it is, 1.1 more than made up 
other things, it intensified the difference between eclipse | for by the increased rapidity of te processes to be em- 
and eclipse, for the spectroscopic record of the outer ployed. Now, the most important phenqmena to be -, 
corona—as the exterior atmosphere is sometimes called recorded, whether by eye or photography, are, first, tye” 
-—differed very considerably from the one secured in | spectrum of the lowest stratum of the sun’s atmosphere 
1871, and it Was a noteworthy fact that the eclipse of | revealed to us at the moment of disappearance and re- 
1871 happened when there were most spots on the sun, | appearance of the suħ by a sudden flashing out of bright 
while that of 1878 took place when there were fewest. I lines; next, the spectrum of the outer atmosphere, best 
said “ifr the main.’ Bat during the eclipse one observa- | observable at mid-eclipse ; and then the extent aad struc-, 
tion was:made, which in the light of former laboratory | ture of the atmosphere itself. Now it is umagingd, that 
work suggested thet after all there was a rift in the lute, | if the new view to which reference has been. made, is 
‘and that our view of the solar economy might be much | correct, the spectrum of the lower stratum will differ from 
more wrd&g than we hag any idea of. Since 1878 that | what it is supposed to be, and we say supposed to be, 
same: laboratory work has been continued, and a long | because up to the present time the observztions have 
series of observations of the spectra of sun-spots has been | been of such a general nature that it has been impossible 
made, and the tendency of all this extra eclipse-work has | to be quite certain about details. The intention this time ~ 
all been in one direction. We are now face to face with | is to observe a small portion of the spectrum with great 
. the idea that, in the hottest part of the sun, the tempera- | minuteness, so far as the eye obserwatiorfs go, while an 
ture is so high that our so-called elementary bodies are | attempt will be made to actually ghotograph the flash of - 
broken up into simpler ones, 2nd that the reason that the bright lines, and obtain a reference spectrum afterwards 


sun seems to contain so many of our terrestrial elements | py obtaining a photograph of the solar spectrum on the 
is stmply that both in the sun and in a powerful electric same plate after the eclipse is over. Š 
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spark these bodies are really broken up into their finer Among the most interesting observations made during 
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the ‘tetal eclipse .of 187&—duly ciftonicldd in the Daily 
News at he e one by which’ Rrof. Newcomb» 
demofstiated % tremendous extension of’ the corona in 
the direction of the plane ¥ the sun’s equator, or very 


e 2 





' s&\e occasion the extension will be so great, especially. 


_ which the E 


N it. « It will be,ithportai to see, whether or the pre- 


since Dr. Siemens has thrown down the gauntlet to astro- 


nomers by his, bold speculations touching the circulation- 


of the solar gases. Such, then, are some of the things 
pse Expedition is going*to do, or going to 
try to do. Ifall’ goes well, I shall be able in my next 
letter to tell your readers something of a definite nature 
as to the actual camping-ground and ghe local arrange- 


. ments in Egypt. e 


The following telegram frem its special correspondent 
is given in Tuesday’s Dazly News :-— f 
a 33 Sohag, Monday * 

The preparations are complete for the eclipse on Wed- 
nesday, thanks to,#he assistance rendered by the repre- 


‘ sgntatiwes of the Egyptian Government to the English, 


. 


- 


Freneh, and It@lian observers alike. The w®ather is 
‘apparently settled There js little probability of dust- 
storms, The greatest heat experienced js 108 in the 
shade, The temperature is now cooler. The English 
party will prabably'return by. Carthage, leaving Suez on 
the 3rst.- . $ . 
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T is littlagnore than a year since the Latin edition of Dr. 
-s Agardh’s work on the “ Morphology of the Florideæ” 
was noticed in the pages of NATURE. The author now 
sends us another contribution to the systematical study of 
alge. The present is, however, not a distinct work, but 
a continuation of a series of, Essays or Monographs, the 
first instalment of which appeared in vol. ix. of the Tran- 
sactious of the University of Lund, in theeyear 1872. 
The subjects of the first instalment were the genera 
Caulerpa and Zonaria, and the classification and de- 
scription of the Australian species of certain tribes of 
Sargassum. ~. ` 

The present work consists of essays on the CHOR- 
DARIEÆ, and on'some of the DICTYOTEÆ. Although it 
bears a Swedish title, it is written in Latin. It com- 
mences with a monograph of -the family Chordariez, 
which is entirely reconstructed, and is enlarged by the 
introduction of several new genera, Under the present 
arrangement it comprises seventeen genera, < 
From the increased activity recently shown by British 


- algologists. whose exertions have been rewarded by the 


discovery of many species of Algæ new to these. shores, 
it would seem desirable to mention more particularly a 
few of the changes which have been made in the present 
work by Dr, Agardh in thg classification of some of the 
plants of the olive series of Algze. 

Begmning wish Elachistea, as the author, restoring 
-the oll spelling, pregers to call it, we’ find that this genus 
is removed to the CHORDARIE#. This is in accordance 
with the views of Dr. W. H. Harvey, expressed in the 
“Phyc. Brit, Tit.” Æ. fucicola. This génus is especially 


` interesting from the}fact that out of the nine species, 


seven are British.. Æ. velutinae(of the “Phyc, Brit.” pl. 
xxviil. B), gemoved by Thuret to Streblonema, is placed 
by Dr. Agard& in his new genus Herponema (see p. 55). 
The next genus, Myriocladia, includes M. Lovenz, an 
extremely rare species, which has been obtained grow- 
ing on oysters in deep water in the Baltic, and which Dr. 


’ Agardh (“ Sp. Alg.”, p. 53) states was found by the late 


Mr. Borrer on the Sussex coast; it has not, however, 
been met with by succeeding observers; neither has Dr: 
Agardh seen the “plane in other collections., The name 
of this rare plant does not ccur in the published lists of 
* Til Algernes Systematik. Nya Bidrag af J. G. Agardh (Andra Afdel- 
ningen). Lunds Univ. Arsskrift. Tom. xviL (4to., Pp- 134) 
: e 


MATURES + 


a Ae eS 
Algte found by Mz. Borre». -A representation, much 
enlarged, of-some of the details :of the plant, will be found 
on Pl. 1, Fig. 3. A -s ; i 

The genus Mesogloia is now restriĉte® to two species, 
Mi Mediterranea and 4f. veryiicularis. M. virescBnus is 
removed to Eudesmé@, of which another species inhabits 
Tasmania and South Australias Chordarig¢. divaricata 
and Mesogloia Griffithstgna are now respectively? C2s- 


tagnea-divaricataand C. Grifithsiana. *The gbetrbations 


on the structure and fruit of the epijfbytic plants, which 
constitute the genera- Myrionema ‘and Herponema,, will 
be interesting to Briti#h algologists, > 
Among the*new Ale which have been recgatly added 
to the British Marine Fiofa, isthe handsome Plant found 
by Mr. G. W. Traill, in the Firth of Forth,'and igsued to 
British colféctors under the Same of Dictyesiphgn Hippu- 
roides. The plant was first described and figured*by 
Lyngbye in the “ Hydr8phytolegie Danicæ,” under the 
name of Scytosiphon Higburoides, ethen, in Agarth’s 
“Sp. Gen. et ord. Alg.’’, vol. i. p. 66, as Chordaria flage® 
liformis, var. B. Hippuroides. Areschoug s@bsequtnfly 
distributed dried specimens of the plant; and °published 
(Bot. Notiser, 1873, No. 6., and Obs. Phycol,, iii. 1875) de- 
scriptions of it underthe name of Dictyosiphon Hippuroides. 
In the present work Dr. Agardh maintains the opinion he 
had expressed in ‘Sp. Alg.” more tHan thirty-three years 
ago, that the Scyt. Aippuroides of Lyngbye i$ a form of 
Chord, flagelliformis, and not a Dictyosiphon, He sup- 
ports his views by a minute description of the structure 
of the frond, and gives at length (pp. 67-70) his reasons 
for differing in opinion from his ot friend Dr. Arg$chong, 
As a proof of the care with which ‘Dr. Agardh conducted 
his examination of the plant, it may be mentioned that 
he describes and names six forms of it, including among 
them, Scyt. Hifpuroides, Ll, and Scyt. tomentosus of 
Fl. Dan. and Lyngb. British algologists wid find this 
part of Dr. Agardh’s work particularly interesting, 
Among the Alge which have been recently added to 
the British Marine florą are,Phl@ospora tortilis (Rupr) 


Aresc,, and Dict. (Codlonema) mesdgloia, Aresc.; it may be ; 


mentioned incidentally thdét Dr. Agardh considers Both 
Phizospora and Coilonema as distinct genera.. , 

The DICTYOTE#,—-The author comm€nces with pres 
liminary remarks on the limits of the family, and the struc- 
ture and fructification of the different genera (ppe 77-83). 
Then follows an elaborate essay on the genus Dictyota 
(pp. 83-92) ; and after that a description of the species, 
and the tribes under which they are arranged? Of @he 
twenty-six species, one only, D. dichotoma, fs a native of. 
our shores. Six other species are referred to Dilophus, 
J. Ag, and two to Glossophora, J. Ag. i 

The genus Spatoglossum, Kg., includes Taonia Soltert2, 
T. Schrederi, and two others. Then follow a few 
observations on Taonia atomaria. ‘Padina is treated at 
gieater length, To this succeed elaborate observations 
on the structure and fructification of Zonaria (pp. 120- 
131), and some remarks on certain specigs. This part of 
the work, it must be observed, is supplementary to the 
article on Zonaria in the first part of the “ Bidrag,” p. 45, 
before referred to, in which the several species’ are, 
described. * 

It may here be remarked that the Zonaria collar® of 
the “‘Phyc, Brit.” has no claim to be considered as a 
native of the British Isles. It is found im the Mediter- 
ranean and Adriatic, and occasiofially in Granville Bay, 
on the French coast. Iris not a Zonaria, but a Cufferia. ~ 

The work concludes with some observations on the 
species of Halyséris.’ 7 i 

In the selection of: the preceding subjects for remark, 
the writer has been guided by the interest which, it was 
thought; would be taken in them by British algologists ; 
itfmust, however, -be observed that the work has_aiso 
many points of interest as regards Australia, Tasmania, 
and New Zealand. Among the species belonging to the 


` 


CHORDARIEZ, sixteen are natives ef these colonies; wĂile 
in Dictyota, Dilophus, and Glossgphora, which, together 
contain thirty-four species? no fewer than fifteen belong 
to the same localities, : 

It 1s almost superfluous #0 sayehat the work in every 


` part gives*evidence df the careful antl patient observation 


which, charaeterise all the writings of Dr. Agardh, and 
tender them so valuable an aid go the study of algology. 
It is to™Be. hoped, that before long we may have the 
pleasure of welcoming ané¢ther instalment of his contribu- 
tions to the study and classificatjon of the Melanosperms. 


æ. o M. P. M. 
e e > e ° 
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Tus week we give the first of a short series of articles on the 
life and work of the late Mre Darwi®, The series is under the 
general care of Dr. Ge J. Romangs, F.R.S., who also will take 
special charge of the Zoology and Psychology. The Geology 
will Be by Prof. Geikie, F.R.S., Director of the Geological 
Survgy, and the Botany by Mr. W. T. Thiselton Dyer, F.R.S. 


. 

THE first meeting of the Executive Committee of the Darwin 
Memorial was held in the rooms of the Royal Society on 
Tuesday, May 16, at which it was resolved that subscriptions be 
invited in order to promote stch a memorial of the late ‘Mr. 
Darwines shall seem most fitting, having regard to the amount 
that may be col&cted.' Subscriptions will be received by Mr. J. 
Evans, Treasurer, Royal Sgciety, Burlington House, W. 


AT a meeting of Convocatior of the University of ,London 
held May 9, the following resolution was unanimously passed :— 
“ The Graduates of the University of London, in Convocation 
assembled, desire to record their sense of the irreparable loss 
which science and philosophy have sustained in the death of Mr. 
Darwin, whom they recognise as an acute and patient investi- 
gator, an earnest seeker after ruth, grid an original thinker, 
whose discoveries iiavg exercised a profound influence upon 
‘scienfific research and upon the *progress of scientific thought 
throughoutsthe wogld.” 


‘A NOVEL feature at the meeting of Convocation 6f London 
Universiay, last week, was the appe€rance for the first time of 
female -graduates in academical costume. Sir George Jessel, 
who presided, gave some statistics to show the rapid progress in 
theShumbers avgiling themselves of the University’s examina~ 
tions, while Sir John Lubbock pointed out the progress that had 
been made in scientific education during the past year, referring 
„especially to the City Technical Institute. ‘‘ What is wanted,” 
he said, “fis not so much money or men, as-method and organi- 
sation, and to utilise the resources we already possess.” He 


- referred to the wasted resources of Gresham College, which, he 


said, ought to be “placed on a footing more in accordance than 
it has been with the wise designs of its noble founder.” It was 
agreed to request the Senate to take definite steps with regard to 
this fossilised institution. 


“A WELL-DESERVED baronetcy has been conferred upon the 
emitient scientific agricelturist, Dr. John Bennet Lawes, F.R.S. 
The vast services rendered to agriculture by Sir John B. Lawes, 
in connection With Dr. Gilbert, aré well-known. The new 
baronef, we learn from tHe Times, wag born in 1814, and suc- 
ceeded to-his estate at Rothametad, in Hertfordshire, in 1822, 
Mr. Lawes was educated at Eton and at Brasenose College, 
Oxford, where he remained from 1832 to 1835. During his 
academic career he displayed at once a’strong partiality for the 
laboratory, and on leaving the University, spent some time in 
London, for the purpose of studying in a practical manner the 
science of chemistry. Possessed of independent means, a hand- 
some property, and a-beautiful-old manor-house and demesne, 
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Mr, Lawes at onck intere€ted himself in agriculture. In Octo 
Ber, 1834, he firstgzommenced regular pene insgricultiral 

chemistry on taking possession of his pyoperty and home at 

Rothamstead, and from that datg/up to, the@present time Mr.) 
Lawes has? unceasingly been apBlying hisescientific knowled 

to the solution of questions affectimg” practical agriculture. “Ric 

John Lawes, we believe, has not only entirely maintained his 

experimental farm of 500 acres, but hase further%et aparta sum 

of 100,000/,.and ceubain lands for the convenience of the ûnder- 


graduates after his death. This is indeed a gift f© the nation, a > 


gift, too, which no money value adequately represents, . e 
. . g 


Mr. F. V. Diıcf#ins, M.B., B.Sc., gas been appointed 
Assistant Registrar to the Univegsity of London, in succession to 
Prof. Moseley. - r ; ~ 
es 


K 
THE second meeting of the Bohemian Naturalists an@ Phy- 
sicians will take place at Prague during May 24-30, to celebrate 


the foundation of a Slav University in tliat ity. * à 
e 


: e : . 
.M, Cocuery, the Minister of Postal Telegraphy in- Ffance, 


has printed a circnlar extending the use of telephones fo povin- `. 


cial cities. The charge for telphonic communications in the 
cities where the government will establish centrą} halls, is 104, 
and iy the cities where ehe number of subacribers will exceed 
300, the subscription will be reduced to 84 a year.. The sub- 
scribers will have the right of supplying their own telephones 
from among those approved by the Government. Special rooms 
will be fitted up in Paris, as well as in thè proviaces for tele- 
phonic conversations. Thecharge will be 5d. from each intetlo- 
cutor for each five minutes. The time allowed will not exceed 
ten minutes if there are other would-be interlocutors waiting, 
The telegrams received for the subscribers to the telegraphic 
offices will be telephoned to them if desired. The subscribers 
will enjoy the privilege of telephoning their letters to the Post 
Office for immediate despatch, on paying a charge of 5d, for 
each 100 words; this privilege is limited to 200} words, the 
postage must be paid besides. Telegrams wille be received in 
the same manner and on the same scale, 


DURING the last two or three years a bark containing quinine | 
and quinidine has been impoited into this country from Co- 
lambia in such enormous quantities as to equal or even some- 
times exceed the whole of the importations of cinchona bark 
from all other countries. The botanical source of this bark, . 
which is known m commerce under the name of Cuprea Cin- 
chona, on account of its peculiar coppery tint, has hitherto been 
a mystery. M. Triana, the well-known quinologist, has recently 
succeeded in tracing it out, and has stated, in the Pharmaceutical 
Sournal for April 22, that it is derived in great measure from 
two species of the nearly allied gegys A'enzzyéa, none of the mem- 
bers of which were previously known to contain quinine. Several 
species of Renujia have leaves resembling* those of the true 
Cinchonas, and of these M. Triana h& determined tft 7. 
Furdieana, Wedd., and R. pedunciulala, Karsten, certainly 
yield Cuprea bark,*the former being the species which contains 


the alkaloid Cinchonamine, recently discovered by M. ‘Arnaud. - 


It appears probable that @ther species also yiel@ the Cuprea 
Cinchona of commerce, but definite information on ghis ‘point is 
still wanting, The value of this bark has led, Sccosding to M. 
Triana, to great devastation of the forests in which the trees 
grow, and has produced a financial stagnation, business being 
neglected in order to follow the more profitable occupation of 
collecting the bark. Fortunately seeds of the tree have been 
received and are now in cultivation at Malvern House, Sydenham. 
The tree is likely to prove valuable fgr cukivation in countries 
where malarial fever abounds, sigce it grows at an elevation of 
200-1000 metres above the sea, at which even red Cinchona bark’ 


will not flourish. 
y . 


Å. 
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A? saTIgractogy Report for 1881 has bden issued by My. Soliety contains a sensible address on Evolution, by the 
, Glasgow. The | president; and that of the Wellington Society shows that 


natural history golfections specially have greatly increased -considerable improvement has taken place eince the last report, 


uring the past year, and if difplayed properly, would themselves 
éhe Museum, It seems girange that so wealthy a city as 
Gi\sgow should be content to have their growing and valuable 


museum go ingglequately housed. 
“Dr. P. À BERGSMA has resigned his appointment as Director 
' of the Batav® Observatory, and is returning to Europe. We 
have ften had occasion to refer to the good work done by Dr, 
Bergsma at this Observat: ry, especiallyon Meteorology. 

Mr. Henry Deer, the efficient principal of the Imperial 
“College of Engineering, Tokið, Japan, is about to return to this 
country.» e 

THE death is announced of Gol, J. T. Smith, R.E., F.R.S, 
for many years Master of the Mint at Madras, and the author of 
some valuable optical discoveries, 

* We regret to learn of the death, at the early age of*thirty-two, 


++ of a promising young science teacher and lecturer, Mr. Thomas 


Dunman, lecturer on Physiology at the Birkbeck Institution, and 
Physical Science Lecturer at the-Working Men’s College. His 
brief career fiftnishgs a remarkable ingtance of what may be done- 
by energy, perseverance, and a strong faith in one’s own powers, 
Mr. Dunman has done excellent work in science teaching at both 
of thesinstitutions mentioned. In 1879 he published a glossary 
' of “Biological, Awatomical, and Physiological Terms,” and 
finding his Lectures on Popular Scientific Subjects were so much 
appreciated, he commenced last year to issue them in pamphlet 
form, 
Messrs, BAILLIERE, TINDALL, AND Cox have the following 
announcements ;—A revised and enlarged edition of Harris and 
Power’s “Manual for the Physiological Laboratory ” will appear 
on June r; a second edition of the Portrait-picture of the Inter- 
national Medical and Scientific Congress of 1881 is in course of 
preparation, with a few additional portraits ; a second past of 
the President of the Royal College of Veterinary Surgeons’ 
(Mr. Flemmg) work on ‘‘ Animal Plagues,” from the beginning 
i of the ‘present century, will be published during the next few 
days, / =- ~ 

Pror. Roscoe, with other members of the Royal Comn ission 
on Technical Instruction, visited Vienna during the past week. 
Mr. Samuelson, M.P., the president of the Commission, and 
Mr. W. Woodall, M.P., left on Friday to join their colleagues 
at Dresden. After inspecting the schools and manufactories in 
Saxony, it is the intention of the Commissioners to proceed to 
Berlin. -` ` f 


We have received copies of a circular letter and inclosures 
which have been issued to tM@ scientific societies of the United 
Kingdom (with the exception of the Chartered London Societies, 
and tye medical and gome few other societies of a similar cha- 
racter) within the last few days. Thèse papers are issued in- 
pursuance of the resolutions adopted at the, second Conference 
of Delegates of ‘Scientific Societies held at York. Any society 
desirous of receiving these, or intending to send a Delegate or 
Delegates to the Southampton Meetfhg of the British Association, 
‘should appfy tg Mr. W. G. Fordham, Odsey Grange, Royston. 
Mr, Fordh&nr would be obliged to secretaries of scientific socie- 
.ties, or any of our readers, who would assist him in compiling a 
complete list of the scientific societies of the United Kingdom, 
by sending him information, particularly with reference to the 
smaller provincial and local natural history societies, and similar 
bodies. pi is 

We have received the Annual Reports of three local scientific 
societies—East Kent, West *Kent, and Wellington College, 
They all speak favourably of the work of the past year and of 
the progress of thg societies. The Report of the West Kent 

-> n 
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eON Saturday afterngp? last tH members of the Essex, Field 


Club" met in the private lecture-room in the Nathral History ` 


Museum, South Kensington, at the invitation” of Dre Henry 
Woodward, F.R.S., who®delivered a yew interessimg and in- 
structive lecture on the ‘‘ Ancient: F®una of Essex.” The 
lecture was amply illustrated with specimens and diagrams, 
many of the latter befhg specially prepared for.the occasion, 
and at its clo$e Prof. Morris gave a brief rdsemg/Bf tfe pfin- 
cipal facts of the geology of the* Tames and, Roding Valleys. 
Dr. Woodard afterwards gpnducted. the party through the 
paleontological galleries, and practicdlly dem®nstr®ted many of 
the more remarkable formg referreg to in his lecture. 


THE funds voted by the „French Government for thé next 
Trancit of Venus Expedition not being deemed sufficient, the 
great commission presided over by M.. Dumas in Sgsequende of 
the deficiency, is making an application to the Minister of Public 
Instruction for an extension df credit, 


M. ELoy, a young aeronaut who executed on Sunday, May 7, 
an interesting ascent, reported at full*length to the Academy 
af Sciences on the following day, is to make a series of 
scientific ascents from “La Villette Gasworks, andehas sub- 
mitted to M. Dumas a detailed programme of hie proposed okser- 
vations, We may state that thejy bearing is mostly on the 
nature of clouds, their dimensions, their formation,® 
pulsion by the wind, and their situation in the several strata of 
air by which they are propelled. The questions proposed by 
M. W. de Fonvielle to Dr, Hermann Kopp will be solved as far 
practicable. e 


A LARGE Lacustrine canoe, in excellent condition, ‘has been 
found near Bex, 4000 feet above the sea-level, and nearly 3000 
feet above the Valley of thé’ Rhone. No Lacustrine relics 
have ever before: been met®with in Switzérland, at su®h an 
elevation. 


° 
AN International Hygienic Conference is to be held in Geneva 
in September next. ° 


e . 
WE regret to leain that the Hygienic Exhibition which was in 
preparation in Berlin has been akmost destroyed py fire; but 
the Committee have resolved to carry out the enterprise ‘hext 
spring. ` . 
His EXCELLENCY the Marquis of Lorne, Governor-General of 
Canada, has instituted a Society for the ‘‘ Advancement of 
Literature and Science in the Dominion of Canada,” the first 
meeting of which is fixed to tale place in the city of Ottawa on 
May 25, 26, 27. The President is Principal J. W, Dawson, 
C.M.G., F.R.S. - 


THERE is an interesting paper in the Idst number of the 
Revue Scientifique, by M. Ch. Cornevin, on the Domestication 
of the Horse. 


In connection with the election of M. de Freycinet tg the 
Paris Academy of Sciences, it may be noted that not less than 
twenty-four members of the Senate belong to the several classes 
of the Institute of France, seven to the Academie Francaise, five 
to the Academy of Sciences, Morals, nd Politics, fiv®to the 
Acadeniy of Inscriptions and Belles Lettres; of -these twenty- 
four, not less than twenty are life-senators, whose number is 
only seventy-five, and seven have been ministers. In the French 
Lower House the number of Academicians is very small, only 
three—two of the Academy of Sciences, one of these having 
been minister, and one of the Acaslemie Francaise. 


Pror. FOREL distinguishes three regions in a glacier :—1. The 
wevé (infancy of the glacier), Excess’ of snow; the summet 


‘ 


their pro-' 


eo? 


. that its tail is pretty bright for about 3°. 
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heat not sufficient to melt the snow of the year. All the water 
produced is absorbed and as#milated“.by the ice-layers ; deep 
„temperature below ero. 2. The glacier adolescent. Summer 
heat fuses all the snow of winter, andettacks by ablation a pat 
of thé ice. ®All the water of imbibition ‘is absorbed and aĝsimi- 
lated by the ict ; deep temperature helow zero, even at the end 
of summea, 3. The glecier senile, ©Summer heat is in excess. 
The water of “imbibitien exqeds the quantity-necessary to re- 
heating of the ice, which rises to o°, and the excess of water 
flows away in the glacial torrent. Témferature of the glacier at 


. Oedurifig samgner. ° bd 
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ON May 8 three shocks of earthquake were felt at Laibach 
(CarniolaJ, ghe Gst occurring # gh. 38m. p.m., the last, at 
midnight, was the most severe, and, lasting two seconds ; it was 


“ è accompanied by a loud subtéhanean hoise. 


e ACCORDING to statistics recently worked out, the number of 
raily @y travailers hilled in France is one in each 1,600,000,000 
km, run, which is a distance equal to 40,coo times the length of 
a voyage round the world. This excursion would last during 
3044 years travelling day and might at the rate of 60 kilometres 
per hour. So-that, sypposing an average life-time of sixty 
-years for a hgalthy man, before he could be killed by a' railway 
‘accident according to the law of probabilities, he would. have 
died fift:times a natural death, ees 


. ` 
Ix the Report of the Paris Academy of Sciences for April 24 
(Naturzvol. xxvi. p. 24)‘the statement with regard to Prof. 
Roscoe’s paper “On the Equivalent of Carbon determined by 
Combustion of the Diamond” should read ‘‘ Representing O by 
15°96, C. becomes 11°97.” In the Compres Rendus it is' 11°07. 


THE add®ions to the Zoological Society’s Gardens during the 


~ past week include a Bonnet Monkey (Macacus radiatus 9) from 


India, presented by Mr. H, B. Hamer ; a Common Paradoxure 
(Paradoxurus typus) from Java, ‘presented by Mr. F. E. Speller- 
berge a Black-faced Kangaroo Macropus melanops 2) from 
South Australia, presented by Mr. C. T. H. Bower ; two Silver- 
hacked Foxes (Cafis chama) from South Africa, pre-ented by 
Major-General E. A, Bacon ; two Long-eared Owls (Asio otus), 
British, presented by Mrs. E, Brewér 3 two Alligator Terrapins 
{ Chelydra serpentina); a Box Tortoise (Terrapene, sp. inc.), a 
Floridan Terrapin (Clemmys floridana) from North America, 
pre€ented by Mr. G. E. Manigault; two Beantiful Finches 
(Estrelda bella) from Australia, presented by Mr. J. Abrahams ; 
an Allen’s Galago (Galago alleni) from Fernando Po, a Levail- 
lant’s Cynictis (Cynictis penicillata) from South Afiica, a Com- 
mon Otter (Zurra vulgaris}, British, a Swinhoe’s Pheasant 
(Zuplocamus swinhoit 2) from Formosa, five White-winged 
Choughs (Corcorax leucopierus), a Spotted Bower Bird (Chiamy- 
dora maculata §) from Australia, four Common Sheldrakes 
(Tadorna vulpansy & & 2 9 ), European, two Talpacoti Ground 
Doves (Chayepelta talpacoti) from South America, purchased ; 
a Bennetts Wallaby (almaturus bennetti §), an American 
Bison (Bzson americanus), born in the Gardens. 

oo 
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OUR: ASTRONOMICAL COLUMN 


THE CoMET.—On May 12 the comet was within naked-eye 
vision; ind will nightlyeincrease in brightness, Writug from 
Cuckfield on May 13 Mr. G. Knott says: ‘The sky was very 
clear here last night, and I found that I could just see the comet 
with the naked eye, on knowing just where to look forit. I 
fancy that its visibility must have been in part due to the fact 
When viewed with an 
opera-glass its light seemed hardly equal to that of neighbouring 


stars rated 6'7 (Że. 64) by Hew, and 6°5 by Argelander in D.M. - 


In the telescope the light of the head seemed about equal to that 
of a 7-mag. star.” This estimate by so careful and experienced 
an observer of star-magnitudes will furnish a reliable criterion as 
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ejn the brightness of the comeb, assuming 
that it follows the ordinary theoretical rule, . e P 
The following orbit has been calculated? by Mr. Hind from ẹ, 
the observations at Harvard and#/Albany, U.S., on March 19 
one at Paris on April 11, and a position obtained at the Roy, 
Observatory, Greenwich, on May @:—~ d 


. Perihelion passage, 1882, June 1051851 Q.M. T,.. ° 


e + a val 
Longitude of perihelign ... 53 §4°23°2), Mefn Equinox, 


j ascending node . 204 53 31°3f p 18820. 
Ivclination.. .. a e e 73 46 23°2 . 
Log. perihelion ‘distance..  ...: 8783187 . 


- e Motion—direct. T 


By a meridian-observation at Greenwich®on May 12 (eight 
days after the last observation employed forgthe orbit), which 
Mr. Christie has caused to be reduced with every precision,, the 
cOrrections to the computed place were: Aa. cos 5 & 390; 
AS = +285, Differentialobsétvations at the Colleg% Romano, 
in Rome, on May 10, kindly communicated by Prof. E. Millose- 
vich, give Aa. cos § = —20"°6, and Ad = +°26"0, parallax and 
aberrationebeing taken into account, ° eo 

The ephemeris subjoined is calculated from these elements for 


Greenwich midnight :— . 
R.A, Decl Log. dist. Intensity 
hom s 5 A from arth, of hght. 
May 20 ... 2 53 31 +67 15° .. 9°9494 ... 1°67 
e 2b. 3 5499% 65 51°0 ... 9°9404 
22.. 3 16 51 64 22°5 ... 9°9496 .. 1°92 
23 ... 3 26 46. 62 5071... 9°9502 7 
24 27335 42... 6F 14°2'.. O°OSII ... 2'24 
25 + 3.43 45 59 35°2 C9578 3 
; 26.. 3 51 2... 57 531 ... 9°9538%.. 2°64 i 
' 27 .. 3 57 39 -— 56 BL... 9°9557 
28.. 4 342.. +54 20°6 9°9580 ... 3°18 


R.A. Decl. Log. Tatengity 
A h m. arty - distances of light. 
June 2... 4 271 ... +44 35 9°9747 6o 
3. 4-30°8 42 27 9°9794 -e 7'1 
4. 4 345 .. . 40 I2 979845... * 88 
5. 4 378 37 51 99902... IIR 
6... 4 AEZ 1. 35 20... 9°9965 e- 15°2 : 
7. 4448 +32 36 .. 070036 ... 22°6 


The intensity of light on May 12, when Mr. Knott made his 
estimate of the comet’s brightness, 1s here taken as the unit. - 

At noon on June to, the intensity of light referred to this unit 
is 147, and at noon on June Ir it is 154, The probability of 
seeing the comet near the sun on these days is not now so great 
perhaps as it appeared to be from the earlier orbits, 

At the meeting of the Royal Astronomical Society on thé 12th 
inst., the Astronomer Royal referred to the absence of bright 
lines in the spectrum’ of the comet,gccording to repeated observa- 
tion at Greenwich, It will be interesting to watch the comet’s 
development as it approaches the sun. ' œ 

e: œ 





BINOCULAR PERSPECTIVE 


THAT a near object, of small size, presents an aspect slightly - 
different to each one of a pair of eyes directed upon it 

seems to have been know! since the time of Eutlid ; but not 
until the present century has binocular vision been nede a’ sub- 
ject of special study. ~> Gy 

In- 1838 Wheatstone presented a communication on the 
Physiology of Vision (PAi. Transactions, 1838, Part 2, re- 
printed in Phi, Magazine, s. 4, vol. iii, April, 1852) to the 
Royal Society, in which he described his invention of the reflect- 
ing stereoscope, by which rays from two- slightly dissimilar 
pictures were conveyed into the right and left eyes respectively, 
producing the visual illusion of binocylar relef. The essential 
feature of this strument he describes by. saying (PAi/. Mag. 
April, 1852, p. 245): “The t&o picture, or rather their 
reflected images, are placed in ft at the true concourse of the ' 
optic axes,” ; 
. In 1844 Erewster published an essay (EdinAirgh Transactions, 

è 











. x . 
vol, xë. Pant 3, .°360) “On the Knowledge Of Distance given 
by Binocular Visign, in which he elaborated the idea that the 
apparent position BF the combed image produced, by rays, from 
air of conjugate pictures, upon corresponding retinal points 
oDe two eyes, 1s determine’ by the intersection of visual lines 
Mug through conjugate points. He deduced a formula and 
‘ed a tgble of apparent distances, thus determmed, for 
s of the angle of convergence between the visual 

i ° 


In 1849 Brewster described his invention of the lenticular 
stereostope (PAd/. Mag. 1852, p. 16) and of the binocular 
camera, by which skghtly dissimilar pictures of the same object 
may be simultaneously obtained for examfhation in the stereo- 
scope. Various modifications of the instruments already in use 
were explained, antl in all of them the apparent position of the 
combined image was referred to the point of convergence of the 
visual Jines, these being determiged by the direction of rays on 
entering the eyes afte: reflection or refraction in the stereoscope. 

In 1852 Wheatstome published a second paper (Phil. Mag. 
1852, pe 504) on the Physiology of Vision, in which he discussed 
the effects, of vasying the angle of convergence bétween the 


‘visual liges, and also the distance of the pictures from the 


4 


murrors of the reflecting stereoscope. He makes no reference to 
divergence of visual lines, but, like Brewster, he subjoms “a 
table of the inclinations of the optic axes, which correspond to 
the different d&tanggs,” which is also gpplicable to the bmocular 
camera. 7 

In direct binocular vision of a single point im front the inter- 
ocular line is the base of. an isosceles triangle, whose two sides 
are the visual lines. Helmholtz (‘‘Optique Physiologique,” 
p. 93) hasskown th& the latter are not coincident with the optic 
axes, but practically they may be regarded as axial in relation to 
the crystalline lens. For distinction it will be convenient to call 
them visual axes, their intersection the optie vertex, and the 
angle inclosed the optic angle, as has been customary. 

Let :=interocular distance, 

» a=op'ic angle, E 
» D=distance of optic vertex from each eye, e 

Then 

D=42 cosec $ a. F 

If g=0, D=oo, and visual axes are parallel. 

If a<o, D<®, and visual axes are divergent. 

Wheatstone notices the exaggeration of perspective produced 
when a pair of conjugate pictures, taken with a large angle 
between the cawera axes, are viewed in the stereoscope with the 
visual axes nearly or quite parallel, He mentions, as a remark- 
able peculiarity (Phil. Mag. 1852, p. 514), that “although the 
optic axes are parallel, ôr nearly so, the image does not appear 
to be referred to the distance we should from this circumstance 
suppose it to be, but it is perceived to be much nearer, It 
seems as if the dissimilarity of the projections, coriesponding as 
they do to a nearer distance than that which would be suggested 
by the former circumstance alone, alters in some degiee the 
perception of distance.” E 

The last explanation is obviously inapplicable if two perfectly 
sımilar pictures can be binocularly seen as one, with parallelism 
or divergence of visual axis. This condition 1s easily imposed 
by placing before one eye a fin: prism with its edge outward. 
A single object im front 1s seen double until the: visual axis 
diverggs enough to make the two images coincide in retinal posi- 
tion. To test the strength of the external rectus muscles of the 
eye-balls, this method has now been ın use for many years by 
oculists. The same effect may be attained b$ drawing a pair of 
conjugate pictures apart until binocular fusion of their images 
ceases to be possible. Divergence of visual axes, to the extent 
of 8°, has beef thus obtained by H@lmbholtz (“ Opt. Phys.,” p. 
616), and #f 74° by the present writer. Since this point of 
meeting 1s, etifese cases, in the rear of the observer, the theory 
of binocular prospective held by Wheatstone and Brewster is 
meoirect. It is nevertheless given without qualification, either 
directly or implicitly, in most, if not all, of our text-books of 
physics, $ 

No analysis of the phenomena of binocular vision by axial 
divergence has thus far been published, 

Helmholtz mentions thg exaggeration of apparent distance: 
thus produced, and adds (‘‘Opt. Phys. p. 828”) that “in our 
visual conceptions infinity 1s ®got presented as an impassable 
lmit.” He accounts for tbis by stating that in abnormal vision 
“all we cando 1s to compare the sensation produced with that 


v Hich 1t resembles Most in normal vision.” e 
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By examination of a læge numper of stereographs and lenti 
cular stereoscopes, I have found (Aue Fon of Scrence, No- 
vember and December, 1881) that in using them, sliglt axial 
digergence is very frequently fractised, It ıs neariy always 
necesgary when binocular fusion of images is obtdined, in re- 
garding stereographs by voluntarily Uimimshing tħe natugal con- 
vergence of visual axes witgout the aid of the stereoscope. The 
assumption of axial convergence, as if in forma} Wion, is un- 
necessary and misleading; it showld bË entirely discarded in 
explaining vision through the stereoscope. What is really 
necessary is that the caMerd axes from coirespgnding points of 
the stereograpk, at thesmoment the picture is fakg shill con- 
verge ; and that these pomseshall þe ynaged upon forresponding 
points of the two retinas, The visual axis mày then be either 
convergent, parallel, or divergent. The visual effect ‘will vary 
with these conditions, but by no mean§ m ac@rdaffce with the 
mathematical formula giveg above., 1 have described elsewhere 


(Am. Journal of Science, November and December 1881) a e 


method of determining approximately the apparent position qf 
the object regarded in the stereoscope, 1ejecting the hypothesis 
that the visual axis must necessarily converge. remane to 
discuss the effect of making the optic angle alternately positive 
and negative. Helmholtz’s epnclision that the only resolirce, 
when the visual axes diverge, is to compare the sensation pro- 
duced with that which ıt resembles most, ıs unnecessary. No 
such resource in the present case would have been needed, even 
temporarily, hid not undue stress been laid upon theconvergence 
of visual lines. ate 

From the fact that a pair of similar images upon corfespond- 
ing retinal points produce the same impressigh, as if coméng 
from the same external .point, there result two consequences of 
fundamental importance ın binocular vision, on whicle depends 
tde explanation of all vision with axial divergence, One 1s 
that both eyes~are subjectively combined into a single central 
binoctlar eye, composed of two eyes coincident in position, 
each of them receiving its own image, which is wholly or partly 
superposed on that of the other. This observatiog is due to 
Hering (Hering, ‘‘Beitrage zur Physiologie,” 1861, p. 35-64, 
or Helmholtz, ‘‘ Opt. Phys,” p. 777), and has been extended and 
applied by Prof, Le Conte (dm. Journal of Science, S. ITI. 
vol.1, P. 33, and vol. ep. 1, dr “Sight,” Appleton and Co., 
New York, 1881, pp. 213-261). The wo visual lines temi- 
nating on corresponding retinal points are hence subjectively 
combmed into a single median line, to some pint of ‘which the 
binocular image 1s referred, The apparent position of this 
point of sight, however, is fhe result of a judgment, and not a 
mathematical determination, In normal binocular wsion the 
judgment of distance may accord very nearly with what might 
be’determined by the intersection of. visual hnes, but there is no 
necessary coincidence. : 4 be 

The second consequence is that a point farthef or nearer than 
the point of sight is necessarily seen double, because imaged upon 
retinal points that do not correspond. Conversely, if conjugate 
points of a stereograph are imaged upon non-corresponding retinal 
points, fusion can be accomplished only by changing the relation 
between the visual axes. To the binocular eye, therefore, such 
points will appear farther or nearer than the point of sight. On 
these two principles depends, ın large measure, the perception 
of binocular relief. 

The perception of relative distance dependseupon a variety of 
conditions, which must be eliminated before binocuJar perspec- 
tive is studied. There are then left stil three elements to 
consider :-— 

I. The optic angle. 

+2, The focal adjustment of the crystalline lens, 2.8 

3. The retinal magnitude of the binocular image. 

The umport of the first of these depends upon the relative 
degree of tension in fhe rectus muscleg of the eyeballs ; of the 
second on the tension of the ciliary muscle ; of the thirdgon the 
relation between the magnitude and dist&nce of the object. The 
judgment of distance and size depends upon the acquired skill 
of the observer in interpreting the sensations due to variation of 
these elements. This variation is best accomplished with the 
aid of a modified Wheatstone stereoscope. a 

Let the stereoscope be so arranged that the visual axis may 
successively inclose every possible angle between the limits 
beyond which vision-becomes impossible. On its arms let a pair 
of conjugate pictures be kept at a fixed distance each from its 
mirror, If the arms.be so placed that the optic angle 1s thafs' 
of normal vision, the- point of sight approximately coincides 







with the optic vertex, and 
adjustment is adapted, e . . ; 
Letea =optic angle, varied by means of- the stereoscope. _ 


fp the distance of this the focal 


> s+, œ =optic angle of norm@l vision for given distance. e 
>, D =tistance of optic vertex from each eye, determined 
P by the formula, D=32 cosec 4a. 
» D'=distance of radial pointgmeasured in the direction 
$ ~~ drom Which the reflected ray enters the eye. It is 
r ‘hence tht distamce-of the vir'ual image in normal 


f - vision, - 
-  ,, A =distance of point of sigh? fr@m binocular eye. 
- «Under thgsconditions given above we have— „e 
a=, andVA=D=D’, , Agsumedy =50 cm., then a’=7° 20’. 
- ` If now we make a=37° 20’, we have D=10cm. But to 
secure distinct vision, the focal adjustment must Be adapted to 
- D‘, and thdefoi® dissociated from the axial adjustment. ~ This 
. to some extent antagonises the effegt of tension of the internal 
e rectus muscles, and this antagonism is increased by the fact that 
eviin angle remains constante The combined effect is that 
>D but'A<D’, The apparent size of the image is dimin- 
° ished’ in th® ratio of A to D’, ‘The effect of increasing the 
optic anzle"is hence to make the image appear nearer, smaller, 
` and {ess deep in proportion tò itg area, but more distant never- 
theless than the new optic vertex. 
If now we make e= — 5°, we have D= —73'4cm., but the 


relaxation of the interaal rectus and contraction of the external ' 
-rectus muscbes causes the image to appear to recede in a positive | 


direction. This illusion is opposed, by the constancy of the 
visual amgle, and the ciliary effort to'Keep the focal adjustment 
© adapted to D’, e The'result is that A >D’, and the apparent size 
of the image is enlarged in the same ratio, while its depth is 


increasede still more, The effect of. makinz the optic angle’ 
z : negative is hence to cause the image to appear farther, larger,‘ 


i -~ and deeper in°proportion to its area. 


pair of camera axes, and D the distance of its vertex, while 7 is 
-the distange between the two lenses, the formula is readily 
applicable, but « can have only positive values. The optic angle 
for the observer while using the stereoscope 1s not necessarily, or 
even generally, the same as that between the camera axes when 
the picture was taken, Appartnt distance in the stereoscope is 
thug not determined by the intergection of the observer’s visual 
lines, and no mathematical formula can be made to apply to the 
--  ~ interpretation of gnuscular tension in the muscles of the eyes. 
"The error into which Wheatstone fell, and which was repeated 
and emphasised by Brewster, consists in the application of 
geometw where physiological conditions are such. as to destroy 
the value of all geometric constructions: Unfortunately this 
error is still repeated in -most of our text-books of physics, 
wereverWiagrams are-employed to explain thet theory of the 
stereoscope, ° : W. LE CONTE STEVENS ' 
New York 





SCIENTIFIC SERIALS ` 


The Quarterly Journal of Microscopical Science for April, 

- , 1882, contains—Pringsheim’s researches on chlorophyll, trans- 
, lated and condensed by Professor Bayley Balfour (with plates 
8 and 9).—Dr. D. H. Scott, on the development of arti- 
culated laticifereus vessels (plate 10). In the plants inves- 
tigated, the vessels arose from rows of cells, of which the cross 
walls, and where two were in contact, the side walls in part 

-~ became gradually absorbed. This took place very early; when 
not in contact, connection took place by means of cross rows of 
cefls, which underwent fusion, or by inoculating outgrowths, 

i before absorption; such cells showed the probable presence of 
latex.—Dr, F.eKlein, on the lymphatic system and the minute 
structure of the salivaryeglands and pancreas (plates r1 and 12). 
—Pref. F. M. Balfoug and F. Deighton, a renewed study of 

the germinal layers of the chick (plates 13-15).—Isao J. Iijima, 

on the origin and growth of the eggs and egg-strings in Nephelis, 


with some observations on the ‘spiral asters ” (plates 16-19).—. 


Dr, A. A. Hubrecht, a contribution to the morphology of the 
Amphineura,—Prof. E. Ray Lankester, on the chlorophyll- 
. corpusclés and amyloid deposits of Spongilla and Hydra (plate 
20). Thése forms are notgof the nature of parasitic bodies, 
but they correspond in structure with the chlorophyll bodies in 
«plants. ` i 


= ` Yournal of the Royal Microscopical Society for April, 1882, 
contains the President’s address, by Prof. B. Martin Duncan.— 
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If in the discussion just given we make a the angle between a, 
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E [Afay"18,°1882 
On mounting obj&ts in phosphorus, and in agolfionsf bigiodide 
of mercury and 1odi le of potassium, by J. WV, Stephenson.—On,- 
the threads of, spider webs, by Df J. Anthon#.— With the usu 


most usefu? summary of current €esearcliey relating to -geolo 
and botany, and the Proceedings qf the Society. e 







Journal of Anatomy and Physiology, Normal aud Patho- 
logical, vol. xvi. Part 3, April, 1882, contaim— A. M. 
‘Marshall, the segmeptal value of the cranial ne (pl. £0):— 


Dr, G. E. Dobson, the anatomy of Microgale Idigicauda, with 
remarks on the homologies of the long flexors of the toes in 
mammalia.—Dr. T. P, A. Stuart, the curled hair and curled 
hair follicles of the V@égro,—Dr. G. Sims*Woodhead, some of - 
the pathological conditions of the medulla eblongata, in a case 
of locomotor ataxia (pl, 11).—yDr. -M. Hay, on the action of 
saline cathartics. —W. J. Walsham, abnormal origin and distri- 
bution of the upper seven right intercostal arteries, witk remarks, 
—Dr. W. Stirling, on the digestion of blond by the common, 
leech, and on the formation hemoglobin crystals (pl. 12).— 
Prof, Turner, on a specimen of Aesoplod8n bidens, captured in 


Shetland g and on a specimen of Balenoptera borealis, o@ latiregs, `. 


captured in the Firth of Forth.—G. S. Shattock, note 6n the 
anatomy of the Thyro-arytenoid muscle in the human mrynx. -. 


Johns ` Hopkins University. Studies from the Biological 
Laboratory, vol. ii. No. 2 (March, 1882), contains: W. K. 
Brooks, Medus found af, Beaufort, N.C., during the summers 
of 1880 and 1881, and on the development of the ‘ova in Salpa. 
-—J. P. McMurrich, on—the origin of the so-called # test cells” 
in the Ascidian ovum.—G. M. Sternberg, bacterial organisms 
commonly found on exposed mucous surfaces and in ‘the ali-* 
mentary canal of healthy j.ersons ;—on #@fatal farger" Septi- , 
cemia in the rabbit from the subcutaneous injection of human 
saliva ;—on experiments with disinfectants.—H. N, Martin, * 
observations on the direct influence of variations of arterial 
pressure upon the rate of beat of the mammalian heart.—W. H., 
Howel and M. Warfield, the influences of prise of aterial 
pressure upon the pulse rate in the Frog and the Terrapin.—H. | - 
Garman ang B. P. Colton, notes on the development of 
Arbacia pustulata.—K. Mitsukuri, on the structure and signi.’ 
ficance of some aberrant forms of lamellibranchiate gills. —E. 
B. Wilson, on the early developmental stages of some polychzetous 
annelides, . #055 


The American Naturalist for April, 1882, contains—On- 
mound pipes, by E. A. Barber.—On the flowers of Solanum 
rostratum and Cassia chamecrista, by J. E. Todd.—Is Limulus 
an arachnid? by A. S, Packard; a criticism on the yiews of 
Prof. Lankester.—On a pathogenic Schizophyte of the hog, by 
H. J. Detmers.—On Mexican: caves with human remains, by 
Ed, Palmer.—The Editor’s table.—Recent literature.—General 


1| notes, and scientific news. 


May, 1882, contains—The acorn-storing habits of the Cali- 
fornian woodpecker, by R. E. C. Stearns.—Observations on 
some American forms of Chara coronata, by T. F. Allen.—The 
Idess of North America, by R. Ellsworth Call.—The ichthyo- 
logical papers of G. P. Dunbar, with a sketch of his life by 
J. L. Wortman.—Problems for zoologists, by J. G. Kingsley, — 
Recent literature.——-General Not@,—Scientific news, ` 


Verhandlungen der k. k. soologisch-botanischen Gesellschaft in- 
Wien, Bd. xxi, Heft 2, 1882, containg: Josef Mik, giptero- 
logical studies, II. (pl. xvi.), and notes on G. Strobl’s dis-~ 
coveries of Diptera at Seitenstetten.—Ed. . Ritter, on the 


m 


Pselapkidæ and Scydmaenidæ of Syria; analytic key to the. , 


European Coleoptera, V. (pl. xix.).—C. R. Osten-Sacken, list 
of the entomological writings of Rondani (supplementary~ to 
Hagen).—J. Freyn, supplement to the flora of South Istria, 
H. B. Moschler, contributions to the butterfly faum of Surinam, 
IV. and end (pls. xvii. and xviii.),—A. Rogenidfer and Dr. R. 
W. v. Dalla Torre, on the Hymenoptera of Scopoli’s ‘‘ Ento- 
mologica Carniolica.”—August Pelzeln, on the second package 
of birds sent by Dr. E. Bey from Central Africa.—Dr. L. W, 
Schaufuss, zoological results of an excursion to the Balearic 
Islands (pl. xxt.),—Dr. L. Koch, the Arachnida and Myriopoda 
of the Balearics (pl. xx. and xxi.).—Schulzer v. Miiggenburg, 
mycological notes, VI.—L. Ganglbauee, analytic tables of 
European Coleoptera (pl. xxii.)—A. B. Meyer, on birds from 
some of the southern islands ofthe Malay Archipelago.—Johann < 
Bubela, list of the wild plants of Bisenz m Moravia. z 


Archives des Sciences Physiques et Natugelles, April 1 5.—sThe ; 
gain of the glacier, by F. A. Forel.—Note on the extension of 


i e ° . 





Pies er Bee ee 


a propeyt ofeg : fo liquids and to solids, by C. Celiarier.—" 
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tti della R. Accademia dei 
gn the topography of the Manet Mars, by G. Schiaparelli. 
~ munication on a geyser @iscovered at Montrond (Loire), 
auri..O)n the same subject, by F, Keller.—On the 
uphan, by G. Briosi.—Influence of different electric 
the dimefsions of the excitgtive spark of con- 
densers, by E. Willari.—-On the dynamical viue of a calorie, by 
G. Cantpni and G. °Gerosa.—-Oxidation of titanic acid, by A. 
Piggini.—Reports. 
Morphologisches Xahrbuch. Eine Zeutschy Wi fur Anatomie und 
. LntwickelungsgeschicMe, Bd 7, Heft iv., 1882, contains—Dr. 
Hans Virchow, on te lens and retinal vessels of the eel (pl. 27). 
—Dr, Sigbert Ganser, comparative anatomy studies of the brain 
of the molt, pp. 590, 725 (plates 28-32.—-A most minute and 
painstaking #ccount of the mole’s®brain), Dr. W. Pfitzner.—On- 
nerve-endings in epithejum (pl. 33). 
+ 
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ecent changes in'thetppearances of Jupiter, by E. Gautier. 
`» . . 
Mer vol. vi. fasc. 3.—şObserva- 





cS 
AND ACADEMIES 
LONDON 

Mathematical Society, May, 11.—S. Roberts, F.R.S., 
president, in the chair—Mr. A. L. Damiels was elected a 
Member.—Dr. Mirst, F.R.S., communicated an account (similar 
to that he had given b@fore the Royal Society in the afternoon of 
the same day} of a paper by M. Vanecek entitled ‘‘Sur ]’Inver- 
sion générale.”"—-The following further communications were 
made :—Elementary analytical proof of Graves's and Mac- 
Cullagh emaggagers, with an extension of the former, by J. 
‘Griffiths.—Note on a system of confocal bicircular quartics, by 
R. A, Roberts,—-On the vibrations of an elastic sphere, by Prof. 
Lamb,—On a formula relating to elliptic integrals of the third 
kind, by, Prof. Cayley, F.R.S.; and a short note by the 
president. 


Physical Society, May 6.—Prof. Clifton, president, in the 
chair,— New Member, Mr, W. H. Heaton.— Mr. Leckey described 
a form of battery arranged by Mr. A. R. Bennet, of Glasgow, at 
a cost of 6d.:per cell. The vessel and electro-negative plate 
consist» of an iron meat or milk tin, into which is placed a 
porous pot contdlning a zinc plate stuck in a paraffined cork 
cover, fitting the porous pot, A solution of caustic soda is the 
liquid. In it iron‘does not rust, and is electro-negative to zinc. 
The electromotive force is 1°23 volts where the Daniel is taken 
as 1 volt and the Leclanché as 1'30 volts. Iron filings round the 
iron plate facilitate depolarisation by the escape of hydrogen 
from their points. The cell pitted against a Leclanché was found 
to ring an electric bell even longer than the latter.—Prof, Guthrie 
{in the absence of Dr. F. D. Brown, the author) gave a summary 
of a paper entitled ‘‘ Notes on Thermometry.” This described 
a method of calibrating the tubes by means of a microscope 
having an extra half-lens before the object-glass, which focussed 
the end of the mercury column, whilst the other lens focussed 
the tube, so that no alteration of the focus of the microccope 
was necessary in making an observation. Dr. Brown also found 
that 4 constant zero temperatuge was better obtained from a 
mixture of ice and water than from drained ice ; and that it was 
preferable to mix theeice with distilled water rather than ordinary 
water. gActing on the suggestion of Dr. Guthrie, Dr, Whipple, 
of Kew, had found that the ice itself might be from different 
sources without appreciably affecting the result. Dr, Whipple 
called attention to the change of zero in therm®meters by heat- 

“ing, and recommended buyers to see that makers had not let 
them be heated@gfter their calibration. ¢ Mr. J. Macfarlane Gray 
suggested that the thermometers used by Regnault should be 
examined now, as our standards are based on his results. 
Prof, Clifton ted out that the half-lens in the microscope 
would probably distort the image of the mercury column.—Prof. 
Guthrie then read a paper on the repulsion of a suspended horse: 
shoe magnet by a rotating copper disc below it. He gave 
tables of quantitative results and a plotted curve, showing that 
the repulsion varied on the square of the rate of rotation, For 
a, surface velocity of the disc of 163 metres per minute the repul- 
sion was “4I grammes.® -ə ' 


Anthropological Institute, eMay 9, Major-General Pitt 
Rivers, F.R.S., president, in the ‘chair.—The election of Mr. 
Henry Ling Roth was announced. Mr. G. M. Atkinson made 
some semarks upon a jeleolithic implement found eighteen feet 
below the bed of-the Thames at Chelsea, and exhibited by Mr. 
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Lambton Young, C.E., anga jet qmament from Garvagh, co. 
Londonderry, exhibited by "Mr. A. @ Geoghegan. — Nr. 
Warthington G. Smith exhibited a series of large paleotithic 
implements recen'ly discpvtred.—*Dr. Begdoe, F.R.S., read a 
paper oh the evidence of surnames as to ethnological changes in 
England. The discussion was sustainéd by Messrs. Myde Clarka, 
Holt, Park Harrison, Prideqgix, Atkinson, C. Roberts and the 
chairman.—Mr. Park Harrison, M.A., rad a paffer on the 
survival of certain racial features in the population‘of the British 
Isles at the present day. Dr, Beddoe, Prof, Thane, Mr, Atkin- 


son, and the president joifd in the discussion. e » 


č 

Institution of Civil” Engineers, May 9.-—SiW Frederick 
Bramwell, vice-president, in the chfir.* The paper read was on 
“Coal Washing,” by Mr. Thos. F. Harvey, Assoc.M.Inst.C.E, 


Royal Horticultural Society, May 9.—Sir’ J. D. Hooker 
in the chair.—Larches attaclwd by Larve’ From a communica- 
tron received by Sir J. D. Hooker it would appear that the trees 
mentioned in the last report had siffered mich more extensively s 
than was supposed, whole trees having been strippgd of their 
foliage.—Fungus in Dilute Sulphuric Acid: Mr. Wc. Smifh 
exhibited a specimen of the vinegar fungus, Penicillium erys- 
tacetwm, growing in dilute sulphuric acid. Sir J. D. Hooker 
suggested it should be ascertained what nitrogenous substance 
was present in theacid, which alone could not support life.—Pro- 
liferous Mushroom: He also exhibited a specimen in which one 
pileus was inverted and adherent to the summit of ancther mush- 
room growing in the ordinary way.— Foliage Injured by the Gale: 
Dr. M. T. Masters exhibited leaves injured in various ways b 
the Jate severe gale, which by destroying the growfng parts onl! 
revealed the different developmental orders of leaves. It appeared 
that salt spray had injured trees in some cases ; but it wasthought 
that the duration and great cold of the wind was more generally 
the cause of injury. Beeches, it was noticed, withstood it better 
than oaks. 


Victoria (Philosophical) Institute.—A paper was read by 
Prof. Lionel S. Beale, F.R.S., on ‘‘ Dictatorial and Scientific 
Utterances and the Decline of Thought.” The author tried to 
show that the opinion now generally entertained by scientific 
men that the phenomene @f the-living world are due to the 


properties of the material particlgs is erronepus. a 


BERLIN 


. 

Physiological Society, May 5.—Prof. du Bois Reymond, 
president, in the chair.—Dr. J. Sarder read a paper upon the 
distribution of the vaso-motorferve-centres. In additiongto the 
well-known centre of tke vaso-motor nerves in the medulla- 
oblongata, several other centres in the spinal chord were 
determined by the experiments that were made. In the case a$ 
each of these centres the degree of stimulation was determined 
which produced the greatest effect, and beyond which no further 
excitation produced a rise in the blaod-pressure, If this degree 
of maximum excitation wes not reached, a cumulative effect was 
perceived by the simultaneous stimulation of two vaso-motor 
centres, and the weak excitation of two centres had always a 
much greater effect than that which would have been expected 
to result from the degree of stimulation. The increased bload- 
pressure that resulted from the stimulation of the centre lasted 
for a prolonged period, which proves that the smooth muscular 
tissue of the walls of the blood-vessels does not tire quickly, —In 
a previous meeting of the Scciety held on March 29, Dr. R. 
Koch had demonstrated his important discovery that tuberculosis 
is a parasitic disease, that its occurrence is connected with the 
presence of tubercle Bacilla, which are always found in those 
tissues which had undergone tubercular change. The Bacille 
can be isolated and can be cultivated for long periods quite iso- 
lated; animals that were infected with the isolattd bacteria by 
very different methods became, without exception, affected gvith 
tuberculosis. The important demonstrati®n of these tubercle 
Bacillæ was accomplished by Dr. Koch by a staining method 
which consisted in the employment of an alkaline solution of 
methyl-blue and a watery Vesuvian solution (Veseevalosung) ; 
under this treatment all tissues and cells became stained 
brown, 
blue; by this means it was easy to demonstrate the tubercle 
Bacille in the excreta of consumptie patients, in which they 
regularly occur, This interesting relation of the tubercle- 
Bacille to the staining-fluids has been made the subject of 
investigation by Dr. Ehrlich, the principal results of which may 


‘be condensed into the statement that the cou-e of this extra- 
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ordinary appearance les in the par thuar properties of the ecto- 
dêr of the tuberclé-Bacille, which is penetrable by alkaline 
fluids, and therefore aiso fog alkalge methyl-blue, whereas it 1s 
impenetrable by neatral substances, «and especially by feds. 
Even the application of,the strongest mineral acids, such as 
Sulphuric acid, nitric acid, and such lıke, produced no effect on 
the Daeilve, This peculiarity of*the tubercle-Bacill has, be- 
sides its scientific, a@so, a gemarkable practical umportance, as it 
teaches that no acid fluids are to be use din disinfection, or for 
the purpose of hilling tubercle@Bagjllz, as their ectoderm is 
impgnetypble%y such, but that alkaline-solutions are to be used, 
as they Dome easily diffused mo thé mterior and destroy the 
Bacillz.—Praf. Baumafn feported® on the exammation of two 
pieces of a Termites nest, yhich Prof. Renleu had brought 
from Awstralg. The one piece was taken fromthe outer wall 
of a structure that was apparen'ly inhabited by ants; the second 
came from the mner structure of tie nest. The first was free from 
organic matter, and consisted almost entirely of clay contamıng 
iron; the second was of a brownish-colour, perforated in all 
gr@ctronsevith numerous passages, and consisted almost entirely 
of organsc material. While the most careful microscopical exami- 
nation did not reveal any trace of an organic structure, still on 
the other band a chemical analysis showed a chemical composi- 
tionevery like that of most woods, Both the proportion of 
carbon and the amount and composition of the ash showed that 
this stractyreless substance is most_nearly allied to wood. Mr. 
Baumann, consequenzly, looked for cellulose in the wall of the 
nest,gand found ir present in large quantities, so that there hardly 
@ewained-a sgadow of doubt but that the mass was derived from 
wood. The specific gravity was found to be 1°36, 7.¢. greater 
than that of the heaviest woods, The other constituents of this 
substance, which consisted of 97 per cent. of organic materials, 
afforded no atsistance im the solution of the question as to 
whether this structureless mass had been formed out of wood, or 
as to how it had been manufactured by the animals. 


° PARIS 

Academy of ‘Sciences, May 8.—M. Jamin in the chair.— 
The following papers were 1ead :—On the effects produced in 
vacuum by the current of Gramme machines, by MM. Jamin 
and Maneuvriér, In an electric egg? with carbons (vacuum about 
Jemm.), a phenoménon like thet of Geissler tubes is produced 
by the two currents, which contribute equally; but ıt is much 
more Brilliante the carbons soon get heated to a pale white 
throughout, and volatilised, giving a blue vapour, which con- 
denses, and makes the egg opgque. This volatilisation was 
mostl¥ avoided, in another case, by using two groups of carbons 
(instead of the pair) diverging from the rheophores towards each 
other, gone-wise. A large number of effuves here take the 
lace of ong, Still brighter effects were had with copper rods 
so arranged.—General considerations on preventers of fire, or 
pyroscopes, by M. Ledieu. After noting the faults of some 
methods, he indicates a system in which a cylinder of strong 
insulating material, holding a liquid which 1s refractory to elec- 
trolysation, and has good conductivity, increasing decidedly with 
temperature, 1s interposed ina single circuit, a platinum rheo- 
phore entering the liquid at either end. Absolute alcohol is a 
suitable liquid.—M. de Fieycinet was elected Free Member in 
place of the late M. Bussy.—Report on a memoir relating to albu- 
mincid matters, was presented to the Academy by M. Béchamp. 
The author has determined the rotatory power of a large number 
of these matters, and given elementary analyses of the best 
characterised species The power, which fibrine has, of de- 
composing oxygenated water, resides, M. Béchamy proves, in 
he granular substance (albuminoid), left as an insoluble resi- 
„due, on treatment of fibrine with weak hydrochloric acid. 
Raised to boiling in water, this loses its power. Agam, M 
Béchamp shows that ét is a property of all albuminoid matters 
{asof albumen), thaf their oxidation by means of permanganate 
of potash furnishes a certain quantity of urea.—Report of the 
Commission charged to examine the work presented by Rear 
Admiral Serre “On the Athenian Trireme.”—Reseaiches on 
one of the principal bases of doctrines relative to the mechanism 
of production of voluntary movements and convulsions, by M. 
Brown-Séquard.. It must be allowed that the excitomotor zone 
of the cerebral surface ang of all excitable parts of the brain can 
set m motion the limbs of the corresponding side like those of 
the opposite side, and. this after transverse section of a lateral 
half of the-bridge of-Varolt, the bulb, or the cervical cord, or 
even after tuo sections—one of the right, the other of the le& 
half of the base of the brain—provided there 1s a certain interval 
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between the sections, —On the winter egg 
Wenneguy.—On the ag Sey of surfaces, by } 








Darboux —©On the tides of Gfmpbell’s Island, by M. Bow 
de la Grye. Zaer aha, the rardation*of the tide is tw 
four hours.—Remarks on thé wlocity of light, on the of 
of two memoirs of Lord Rayleigh, by M..Gouy. Bol 
to have come to the same conclusions and formu in, 
M. Gouy obtains the result (among others) thatgPerfe-tfy Romao- 
geneous light is nefessarily formed of an indefingfe series of equal 
waves, without perturbations or irregularities of any yort.—On 
the depression of the zero point in mercury thermometers, by, M. 
Crafts. The greater*the interval between*the temperature that 
has produced a depression, and that at which the thermometer is 
kept to raise 1t again, the slower is the movement, and it may be 
incomplete if the interval considerably exc@eds 100°. M. Crafts 
givesa table by which the depressions through heating Paris ther- 
mometers may be estimated, ẹ-On the polarisation of electrodes 
and the conductivity of liquids (continued), by M. Bouty. He 
results obtained by the method previouSly indicated. He gives 
extendgto the case of mixtures M, Berthelot’s Yaw gor that of 
simple electrolytes.—Magnetic variations ®f magnetised bars 
durmg thunderstorms, by M. de Lalagade. Withea thin iron 
membrane mounted, as in a tel€phone, at the end of a magnetised 
steel bar. he heard a small dry sound at each hghtning-flash. 
Better effects were had with twelve horizontal magnets, each 
haying twelve coils ateone end, the wings connected with two 
conductors and two telephones. Sounds were heaid beforé as 
well as during each fash.—On a balloon ascent at° Paris on May 
7, 1882, by M. Eloy. Starting about midday they rose 290m. ina 
south east current, then to 1400 m. in a-noith-east one, above 
which a south-east cw rent was met with again, - om. the 
average fall of temperatue was 1° for 100 m., but'at 1900 m, (the 
highest point reached), the thermometer was above the indication 
at 1g400°,—On the composition and the équivalent in volume of 
permtric acid, by MM. Hautefeuille and Chappuis, The 
formula NOg is anived at.—Action of potash on oxide of lead, 
by M. Ditte.—-On phosphate of chromium, and its utilisation in 
chemical analysis and industry, by M. Carnct.—Studies’ on the 
photo-chemical reaction of peroxalate of xon, by M. Jodm. For 
several years he has used the substance in experiments on-plant- 
physiology, to supply CO; to plants by decomposition én light. 
The quantity liberated varies considerably with the composition 
of the solutions.—On new carbo-siliciated compounds, by M. 
Colson.—On homologous and isomeric rosanilines, by MM. 
Rosenstiehl and Gerber.—Chemical composition of the ash 
thrown ont by Vesuvius on February 25, 1882, by M. Ricciardi. 
—Study on the antiseptic properties of salicylic acid, by MM. 
Robinet and Pellet. 
must, showing that beyond 0°3 gr. per litre, ‘salicylic acid is a 
powerful antiseptic, and that at 1 gr, ıt destroys eyen the action of 


e . 
offphyfloxem, by M. | 


They desenbe experiments with salicylised _ 


yeast.—A clum of priority, in the idea of the photographic gun, ' 


was put in for M. Leblond, -a ; 
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ae CHARLES DARWIN" 
e Il. 

N TO man o his time has exercised ufion the science of 

*Geology a profotinder influence than Charles Darwin. 
At an early periodehe took much énterest in geological 
studies, and all thypugh life, while engaged in other pur- 
suits, he kept himgelf acquainted with the progress that 
was being made in this department of natural know-, 
ledge Hs influence upon it has been twofold. It arises 
partly from the importance and originality of some of his 
own contribations #8 the hterature of the science, but- 
cheefly J frm the hearing of bis work on other braif&hes of 


ne natural history. 


When he began to direct his attention to geological 
inquiry the sway of the Cataclysmal school of geology was 
still paramour. But already the Uniformitarians were 
gathering strength and, before many years were past, had / 
ranged therfselves under the banner of their great cham- 
pion Lyell. Darwin, who always recognised his indebted- 
ness to aikas teaching, gave a powerful impulse to its 
general reception by the way in which he gathered from 
all parts of the world facts in its support. He continually 


~ sought in the phenomena of the present time the explana- 


tion of those of the past. Yet he was all the while laying 


, the foundation on which the later or Evolutional school 


of geology has been-built up. 

Darwin’s specially geological memoirs are not numer- 
ous, nos have they been of the same epoch-making kind 
as his biological researches. But every one of them 
bears the stamp of his matvellous acuteness in observa- 
tion, his sagacity in grouping scattered facts, and his 
unrivalled far-reaching vision that commanded all their 
mutual bearings, as well as their place in the general 
economy of things. His long travels in the Beagle 
afforded him opportunities of making himself acquainted 
with geological phenomena of the most varied kinds. 
With the exception of one or two minor papers written 
in later years, it may be said that all his direct contribu- 
tions to geology arose out of the Beagle voyage. The 


. largest and most important part of his geological work 


dealt with the hypogene forcës of nature—those that are 
concerned in volcdwoes and earthquakes, in the elevation 
of moygtains ‘and continents, in the subsidence of vast 
areas Of the sea-bottom, and in the crumpling, foliation, 
én: cleayage of the rocks of the earth’s dust. His re- 
searches in these subjects were mainly embodied in the 
Geology of™Mee Voyage of the Barg/e’?—a work which, 
in thiee suqgessive parts, was published under the 
auspices of tle®ords of the Treasury. 

The order chosen by Darwin for the subjects of these 
three parts probably indicates the relative importance 


, with which they were regarded by himself. The first 
> was entitled “The Structure and Distribution of Coral 


Reefs” (1842). This well-known treatise, the most 
original of all its author’ ¢ geological memoirs, has be- 
come one of the recognised clagjcs of geological literature. 
The origin “of thoše remarkable rings of coral-rock in 
mid-ocean had giveg rise to much speculation, but no 
Ñ : 1 Continued from p 51. i 
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cy 
satisfactory solution of the problem had® been proposed. 
After visiting many of *themSand examining also coral- 
reefs fringing islands and contingnts, he offered’ a theory 
which for simplicity and grandeur strikes every reader with 
astonishment, It ıs plefsant after thé lapse#of “many 
vears to recall the delight with Which one first read the 
“Coral Reefs,” how qneewatched the facts being mar- 


shalled into thgir placgs, nothing being ignota -passed 
lightly over, and how stapeby ssepeone was iePup to the 
grand conclusion cf wide oceanic subsidence. No more 


admirable etample of scienziffe method waseeve® given to 
the world, and even if he, had written nothing else, this 
treatise alone would have placed Darwin in the very front? 
of mvestigators of nature. ° f ° : 
The second part was entitled “Geological Oltervatfss 
on the Volcanic Islands visited during the voyage , of 
H.M.S. Beagle, together witle some brief notices on the 
geology of Australia and the Cape of Good Hope” (1844). 
Full of detailed okservations, this work still remains the 
best authority on the general structure of most of the 


“Crater of elevation theory,” though opposed by Constans 
Prevost, Scrope, and Lyell, was generally accepted, at 
least on the Continent. Darwin, however, coifid not 
receive it as a valid explanation of the facts, and though 
he did not adopt the views of its chief opponents, but 
ventured to propose a hypothesis of his own, the observa- 
tions impartially made and described by him®in this 
volume must be regarded as having contributed towards 
the final solution of the question. 

The third and concludimg part bore the title of “ »Geo- 
logical Observations on Sout America ” (1846). In this 
work the author embodied all the materags collected by 


him for the illustration of South American geology save ° 


some which had already bean published elsewhere. Cfhe of 
the most important features of the book was the evidence 
which it brought forward to prove the slow, intewupted 
elevation of the South American continent during a recen 
geological period. On the western sea-board he showed 
that beds of marine shells could be traced more or less 
continuously for a distance of upwards of 2000 miles, that 
the elevation had been unequal, reaching in some places 


at least to as much as 1300 feet, that in one instance at a 
height of 85 feet above the sea, undoubted traces of the. 


presence of man occurred in a raised-beach, and hehce 
that the land had there risen 85 feet since? Indian man 
had mhabited Peru. These proofs of recent élevation 
may have influenced him in the conclusion which he drew 
as to the marine ongin of the great elevated plains of 
Chih, But at that time, there was a “general tendency 
among British geologists to detect evidence of sea-action 
everywhere and to ignore or minimise the action of running 
water upon the land. An important-chagter of the volutne, 
devoted toa discussion of the phenomena of cleavage and 
foliation, is well known to every student of the literature 
of metamorphism. 

The official records of the Beagle did not, however, 


include all that Darwin wrote on the geology of the 


voyage. He contributed to the Transactions of the Geo- 
logical Society (vol. v. 1849) a paper on the connection 
of ‘volcanic phenomena. In the same publication (vi. 


1842) appears another, on the erratic boulders of South , 
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América; whil®a third, on the geology of the Falkland 
Islands, was published later. . 
While” dealing with the subterranean agents in geolo- 
Rgiéal chan ge, he kept at the same time an’ ever watchful 
eye ub@mihe superficial operaffons by which the surface 
of the globe is mofified» He is one of the earliest writers 
fo recognise the magnitude of the denudation to which 
evel ree geological accumulations have been sub- 
jected., e of the mpst, impsegsive lessons to be learnt 
from his account of Volcanic Islands is the prodigious 
extent to°whigh they have Been denuded. Ass just stated 
he was disposed to attribute pore of this work to the 
action of the sea than most geologists would now- admit ; 
Ħut he lived himself to modify his original views, and on 
ths subjagt his latest utterances are quite abreast of the 
time. It is interesting to note that one of his early geo- 
logical papers was on the Fermation of Mould (1840), and 
.that.after the lapse of forty years he returned to this sub- 
ject, devoting to it¢he last of his volumes. In the first 
sketch we see the patient observation and shrewdness of 
inference so eminently characteristic of the writer, and in 
éhe finishedgwork (so recently noticed in these columns) 
the same faculties enriched with the experiencé of a long 
and b@sy life. In bringing to light the operations of the 
earthworm, he called the attention of geologists to an 
agency, the real efficiency of which they probably do not 
yet appreciate. Elie de Beaumont looked upon the layer 
of gras®-covered soil as a permanent datum-line from 


which the denudation of exposed surfaces might be mea- - 


sured. But,as Darwin showed, the constarit transference” 


` of sojl from beneath to the susface, and the consequent 


S&posure of the ńfaterials s8 transferred to be dried and 
blown away py wind, or to be washed to lower levels by 
rain, must tend slowly but certainly to lower the level 
everf of undisturbed grass-coyered land. 

To another of his early papers reference may be made, 
from its interest in the history of British geology. Buck- 
“and, folloying in the footsteps of Agassiz, had initiated 
that prodigious amount of literature which has now been 
devoted to the records of the Glacial period in -this 
country, by reading to the Geological Society a paper 
“On Diluvio-glacial Phenomena in Snowdonia and in 
Adjacent Parts of North Wales” (1841). Darwin, 
whose wanderings in South America had led him to 
reflect deeply upon the problems presented by erratic 
blocks, took®an early opportunity of visiting the Welsh 
district ‘described by Buckland, and at once declared 
himself to be a believer in the former presence of glaciers 
in Britain. His paper (1843) in which this belief is stated 
‘and enforced by additional observations, stands almost at 
the top of the long list of English contributions to the 
history of” the Ice Age. 

The influence egercised upon the progress of geology 
by Darwin's researches in other than geological fields, is 
less easy to be appraised. Yet ithas been far more wide- 
spread and profound than that of his direct geological 
work. Even as far back as the time of the voyage of the 
Beagle, he had been. led to reflect deeply on some of 
Lyel?’s speculations “pon the influence of geological 
changes on the geographical distribution of animals. 
From that time the intimate connection between geo- 
logical history and biological progress seems to have beén 
continually present in his mind. It was not, however, 
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until the appearance of the (y pecies ” in A 
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` had slowly died out. 


that the fuh import of his reffections yas perceived. 

chapter on the ‘‘ Imperfectio\ of the Geological Reeg 
startled geologists as from a profound slumber. I 
be incorrect to say that he was the first tẹ re 
incompleteness gf the record; But certa 
appearance of that famous chapter the general body of 
geologists was blissfully unconscious of how incrédibly 
fragmentary the, gedlogical record feally is. Darwin 
showed why this. must necessarily ®e the case; how 
multitudes of organic type%, both of the sea and of the 
land, must have decayed and never have been, preserved 
in any geological deposit ; show, even if entombed if such 
accumulations, they would in great measure be dissolved 
away the subsequent percolation of water. 
ing to some of his early speculations le pointed eut that 






massive geological deposits rich in fossils, gould only: - 


have been laid down during subsidence, and only where 


the supply of sediment was sufficient to let the sea re- 


main shallow, and to entomb the erganic remains on 
its floor before they had decayed. Hence, ,by the very 
conditions of its formation, the geological, record, in- 
stead of being a continuous and tolerably, complete 
chronicle, must almost necessarily be intant and 
fragmentary. The sudden appearance of whole groips 
of allied species of fossils on certain horizons „had 
been assumed by some eminent authorities as a fatal 
objection to any doctrine of the transmutation of 
species. But Darwin now claiméd this fact as only 
another evidence of the enormous‘ gaps in geological 
history. Reiterating again and again that only a small 
fraction of the world had been examined,geologic&lly and 
that even that fraction was still but imperfectly known, he 
called attention to the history of geological discovery as 
furnishing itself a strong argument against those who 
argued as if the geological record were a full chronicle of 
the history of life upon the earth. There is a natural 
tendency to look upon the horizon upon which a. fossil 
species first appears as marking its birth, and that on which 
it finally disappears as indicating its extinction. Darwin 
declared this assumption to be “rash in the extreme.” 
No palzontologist nor geologist will now gainsay this 
assertion. And yet how continually do we still hear men 
talking of the stages of the ggeological'record, as if these 
were sharply marked off everywhere py the first appear- 
anceand final disappearance of certai species. The bold- 
ness with which Darwin challeng@d some of thé¥ long- 


rooted beliefs is not less conspicuous than the modesty . i 
and deference with which his own suggestions were always __ 


given. “It is notorious,” he remarked, “jon what exces- 
sively slight differf&ces many paleorffologists have 
founded their species ; and they do this thé more readily 


if the specimens come.from different suB*stages of the’ 


same formation.” 

Starting from this conception of the nature of the 
geological record, Darwin could show that the leading 
facts made known by palzontology could be explained by 
his theory of descent with mpdifiaation through natural 
selection. New species ad slowly come in, as old ones 
Once the thread of succession had 
been broken it was never taken up again; an extinct 
species or group never reappearedf@yet extinction*was a 
slow and unequal procegs, and. 3 few descendants of . 
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ancfent types Ney be found lingering in protected and 
golated situations. “We Yan understand hoy it is that 
ail the forms of life, ancieg and recent, make together 
one grand system ; for all"are connected by generation. 
FromNhe céntinued tendency to divergence, the more 
ancient 4 Sum, is the more generally it differs from those 
now living. Whe inhabitants of each siccessive period in 
the world’s history have beaten their predecessors in the 
‘race for life, andeare in so far, higher in the scale of 
nature; and thig may account for tRat vague, yet ill- 
defined sentiment, felt by many paleontologists, that 
organisation on the whole has progressed. . If it should 
hereaftey*be proved that angjent animals resemble to a 
certain extent the embryos of more recent animals of the 
same class, ¢his fao will be intelligible.” 

-~Agairf, what 4 flood of fresh light was pou®d upon 


, . geological inquiry by the two chapters on Geographical 


-~ Distribution in the “ Origin’ of Species!” A new field 
‘of research, or, at least, one in which comparatively little 
had been yes attempted, was theye opened out. The 
grouping of living organisms over the globe was now seen 
to have the most momentous geological bearings. Every 

` specievof plant and animal must have had a geological 
history "g,might @e made to tell its story of the changes 
of land and sea. 

‘In fine, the spirit of Mr. Darwin’s teaching may be 
traced all through the literature of science, even in de- 
partments which he never himself entered. No branch 

, -of research has benefited more from ‘the infusion of 
~ this spirit than geology. ‘Time-honoured prejudices have 
been broken down, theories that seemed the, most surely 
` basedehave been reconsidered, and, when found unten- 
-able, have been boldly discaided. That the Present must 
‘be taken as a guide to the Past, has been more fearlessly 
asseited than ever. And yet it has been recognised that 
the present differs widely from the past, that there has 
been a progress everywhere, that Evolution and not Uni- 
formitarianism has been the law by which geological 
history has been governed. For the impetus with which 
these views have been advanced in every civilised country, 
we look up with reverence to the loved and immortal 
name of Charles Darwin. 
f (To be continued.) 





THE TOTAL ECLIPSE 


HE Special Corsespondent of the Daily News with 
the English Eclipse Expedition telegraphs as follows 
under date, Sohag, May 17 :— ` Npa 
This eventful morning was the finest we' have yet had, 
cool and without a cloud. A grea crowd of natives in 
picturesque anstumes lined the road and the hill between 
the camp ar5ohag. The shore of the Nile, except 
before the observatories; was packed with dahabeeahs 
bringing the governors of the provinces and other notables 
to observe the eclipse and do honour to the strangers. 
Thanks to.Moktar Bey, in charge of the camp, and a 
force of soldiery, there was no confusion. Along a line 
of 300 yards the French, English, and Italian observers 
were left in undisturbed posse8gion of tents and observa- 
tories. Nevertheless, while the sky darkened and assumed 
a leaden hue, the gills bounding the Nile bathed in 


purple, the great silence gave way, and from river and 
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palm-shaded slope arose a shout əf wonder and. fear, ° 


which reached its climax at the-moment of the sun’s dis- 
appearance; nor ceesed then, fort in addition -to the 
horror of an eclipse—which the snatives here as in India 

attribute to the act of aedragon—there appearegl.in the 
heavens on the right of the sun an unmistaka¥fe scimetar; 

4 s - 

The eclipse had, ın fact, revealed the existence of a new 
comet. Despite the Shoft totality, many valyable results 
have been obtainede I am permitted to senga copy of 
the collective telegram eñt to*th® various Governments 5 
showing mary new facts toųçhing the sun’s atgiosphere ; 
though matters have not become much Simpler, which 
means more work. Thedzyer ta which much absorption 
has been ascribed seems vanishing frêm existence. Thg 
band K im the spectrum of the corona fully explaing, the 
eclipse colouring. The collective note is as follows :—* 

“Unprecedented facilities have been accorded by ¢he 
Egyptian Government for tlfe observation of the eclipse. 
A plan was agreed upon between the Englisk, French, 
and Italian expeditions. Among the results, the most 
satisfactory are ‘photographs of the corona, and a com- 
plete spectrum obtained by Schuster on Abney’s plates. 
H and K are the most intense lines. A sty of the ref 
end of the spectrum of corona and protuberanges was 
made by Tacchini. A comet near the sun was a striking 
object ; it was photographed and observed by the naked 
eye. Bright lines were observed before and after totality 
at different heights by Lockyer, with intensities, differing 
from Fraunhofer’s lines; by Lockyer and Trépied an 
absolute determination was made of the place of the 
coronal line 1474 in Kirchhoff’s scale; by Thollon and 
Trépied the absence of dark lines from the corona “Spec 
trum was noted. Tacchini and Thollon, with very dif- 
ferent dispersions, noted many bright line% in the violet, 
Thollon observed spectrum of the corona, and Schuster 
photographed it. The hy@rogen and coronal line were 
studied in the grating spectroscope by Buisieux, and 
with direct vision prism by Tholon., Rings wéte obg 
served in the grating by Lockyer, of the first, second, 
and third order. The continuous spectrum is fainter than 
1878, stronger than 1871. . An intensification of the 
absorption lines was observed in group B, at moon’s 
edge, by Trépied and Thollon.—-(Signed), LOCKYER, 
TACCHINI, and THOLLON,” 

When our cases are packed, we shall start directly 
home. . 
Captain Abney writes as follows to the "Photographic 
News :— - 

I have received a brief telegram from Egypt regarding 
the Eclipse Expedition, and as it is in cipher I give the 
gist of the news. “Very successful all round. The whole 
of the spectrum with blue lines on a contiguous back- 
ground has been photographed. Prominences photo- 
graphed with the prismatic camera (showing, of course, 
ring spectrum). Three photographs taken of the corona, 
Acomet close to sun photographed with the prismatic and 
also ordinary cameras.” 

A telegram from the Alexandria correspondent of the 
Datly News states that Mr. Logkyer was to leave for 
London yesterday by the Peninsular and Oriental Com- 
pany's steamer Clyde, while the other members of the 
Edlipse Expedition, with their instruments, were to leave 
next week. 
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* KANT’S CRITIQUE OF PURE REASON 
Immanua Kants Critique of Pye Reason: In Gone 
»Mgmoration of the Centenary of. its First Publication. 
< Traziglated into English by §. Max Muller, With an 
Historic Introđuction by. Ludwig Noiré. Two Vols. 
= (London: Macmillan “and: Co. , 1881)  _ 
KpE recgrds of science afd *hilosophy ‘during the 


paNifew years have been -ospecially*fertile in-indi-. 


„cations of a desire to’ pface thé relations of these two 
departments of i ingwiry upo a. better footing than that of 
their former Ristory.” The desire has its source not in a 
spirit of concession bute in a @onsciousness of necessity. 


TA deeper criticisn? of concepfions with which in scientific 


invgstigatjon it is not possible to dispense, has brought 
several of its chief apostles face. to face with fundamental 
-obscurities -and even contradictions which. seem to’ cast 
doubt upon the validity of” these conceptions. On the 
other hafid philosophy has of late been coming into ex- 
tensive contact with results obtained by scientific methods, 
and has been compelled either to modify its position, or 

o tô the wall. The result is that attention has been 
Increasingly“directed to that critical examination of the 
nature,of human knowledge, which claims on its negative 
side to have finally destroyed. the old metaphysics and 
assigned definite limits to investigation, on its positive 
‘side to have exhibited these limits as ‘arising out of the 
ultimatę constitution of mind. The translation, just pub. 
lished, of the“ Kritik der reinen Vernunft,” is one of the 
latest contributions to the literature of this subject. The 
cry of “Back to Kant” which has of late years been 
-hgaré so frequently in this country and abroad, has been 
responded ‘to by Prof. Max Muller with two well-appointed 
volumes. Of these the first contains the translator’s 
preface, an “ Historical Introduction” by Prof. Noiré, 
andra translatiom of. those pag’ages of the second edition 
‘of the “Kritik,” which differ from the corresponding 
gassages in the first. The second volume. consists.of the 
translation *of the. first edition. The metits of'the intro- 
ductions and translations. will be -best estimated. after_ the 


, consideration—as far as the compass-of a review- will 


allow—of Kant’s position. 

To understand the critical philosophy, it is. essential to 
realise that its problem and subject-matter are entirely 
different from any thing that is or can be dealt with by 
science in the ordinary acceptation- of the term, and in 
‘particular from the investigations, of physiological or 
other psychology. Science deals with what it is customary 


‘in our aspect to call mind, and in another cerebral 


ərganisation, and inquires into the relations of this.to the 
surrounding environment. It seeks to lay bare the 
miechanist Of perception and ‘ideation, and to exhibit the 
complete dependenee of mental upon cerebral, { functions. 


- And of late years % has pretty well justified its title to the 


exclusive occupation of the field as against the old intro- 
spective psychology. Mind and its environment are alike 
the objects of and ‘given in what may be indifferently 


spoken of as knowledge, consciousness, or experience.- 


That is to say, they presuppose knowledge (to use the 
«ppellation which is perhaps least encumbered with 
question-begging associations) as that through which, like 


„ everything else, they exist, and in which the meaning of 


existence is to be found. The old Berkeleian reduction 
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of esse to percipi is matter of common, kn prs anti the 
leaders, of scientific thought s ow a very pf disposition 
to treat it as a truism. For @he. statément that the, uni- 
verse in ultimate analysis is Mducible to a succession of 
states or groups of states of consciousness, „amoug t to no 
-moře than the statement. that the univers Xists, and 
may be dismissed®as outside the region of &ientific ques- 
tions in exactly the same sense as i$ this assumption. 
But if the step from, Berkeley to Hyme be taken, ang 
existence regarde€l as the “impressioys and: ideas” of a 
particular individual, whosegonsciousngss itself exists only 
eso far as it is the object of knowledge, there ensue logical 
consequences of the gravegt description. The§nqujrer i is 
then confronted with the conclusion that the universe in 
so far as real is nothing-more.than đa arbitrary sequence 
of phagts of his own mind, as to which there is rot theere- 
motest reason for believing that the uniformity of the-past _ 
will be resembled in the events of the future. * Scientific 
and indeed all propositions, particular as well as general, 
become a delusion and self-consciousness an unintelligible 
deception. Since Hume’s “Treatise” was published, it 
‘has been characteristic of his would-bé interpreters, until 
within the last few years, to misunderstand him, ef scien- 
tific men to ignore him, and of thateuccessjgngof distin- 
guished writers who have sought to apply the canong of | 
scientific method to the problems of philosophy, in .a 
somewhat perplexing fashion to do both. Of late the 
significance of Hume's teaching has been better under- 
stood. Men have come to see that if reality consists in 
ultimate 4nalysis ‘of a succession of sensations “which, 
existing only in so.far as they are felt, cannot be connected 
excepting by a purely subjective process, they must accept 
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the logical consequences that not only if the belief ina .~ 


uniform,constitution of nature no longer tenable, but that 
the subjective semblance of such a belief is as,incapable.of 
being accounted for as the fact itself. -This was the 


-teaching of, Kant, and those, who. seek. its detailed , 


justification and, the proof that Hume did more than - 
show the unreliability of general propositions; will do 
well, to. turn to the, pages: of the late Mr. Green: and, 
of Mr. Arthur Balfour. It is characteristic of Kant, 
that although he grasped the serious and self- destructive 
character of Hume’s conclusion as to the impossibility 
of knowledge much more fully than its originator; he yet 


‘speaks of it as though it we¥e of importance, only becaitse _ 


it detracted from the supposed-necessary truth of mathe- 
matical and causal relations. Heghas accordingly misled 
the majority of his,critics into the unfortunate idea, that 
in denying t&e necessity of -these relations,. ‘they. have 
-displaced the foundation of the critical system. The 
problem stood thus. ø It was clear that existence had no 


meaning except the being perceived. «by gn actually or - 


possibly percipient consciousness ; andeéag only known 
form of such, a consciousness was. the individual self. 
But to say that existence meant the- -being a mode of the 
consciousness of the individual self, involved the contra- 
diction of facts by the implicit ‘denial of the possibilty 
of even a semblance of knowledge. There was only one 
alternative : to recognise that*the sèlf.in which the mean- - 
ing of existence was to b@sought was not the finite self 
. disclosed in experience—an apparent point in a. boundless 
expanse, from which it was distingyshed only by the fact 
of its being always “here and now,” but constructive 
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knowledgé, of w ichit fe wrong to predicaje,existence, 
beçguse it was above the cftegories of existence in that 
only.as its object could thiñgs be said to be. For Kant, 
such an inteflgctual activity was something very different 
from that ‘“‘unknow4ble” of which so much has been 
written. of the, “‘ unknowable” it fhay be said, that 
although it exists, is a cause and so forth, it can never be 
“intelligible to a finite mind, but it is none the less the 
object as distingueshed from the subject of thought. 
Kant’s (as the me went) great knowledge of physical 
science no doubt contributed to cause him to revolt 
keendy against Hume’s apotheosis of the individual self. 
He had-anticipated, nd toa surprising degree grasped, 
the modern concepfion of evolution. He had worked out, 
intlependently of Laplace, . ithe mechanical theofy of the 


. solar syséem, and had enungiated the hypothesis of de- 


r 


velopment in the organised world. For him there was 
no possibility of supernatural interference, and Man 
was but the la$t link in a gradually,evolved chain of, life. 
He could not assent to conclusions which assigned to an 
individual consciousness—itself but a point in the bound- 
less infnensity of space and time—the position of being 


. the fous#ation of fhe whole phenomenal universe, and 


‘ 


which regarded knowledge ‘as a fictions He saw clearly 


“enough that the problem was not an ordinary scientific pro- 


blem of relations within experience, but the problem as to 
the constitution of experience itself. In science (as indeed 
in metaphysics) we are always concerning ourselves with 


. some conceivable object of knowledge; and we assume that 


‘spatial and temporal arrangement. 


there is no question about the conditions of that experience 
in whith that gbject is actually or conceivably included 
as a part. But’ Kants‘ problem was that of knowledge 
itself, with the.relations of space, time, causality, &c., 
which enter into its constitution, and which, as the condi- 
tions of the possibilty of objects of knowledge could 
bear themselves, are "implied in such objects. _ His 


_ method was that which is the general method of inductive 


reasoning, to apply an hypothesis to certain data, and to' 
modify it, as, appeared. necessary from the result of the 
test of adequacy to the explanation of these data. Huis 
findings: were in. outline these: Berkeley and Hume 
showed that things cannot create thought, or exist other- 
‘wise or in any other sense than for thought. Therefore, 
thought must createthings. But we find an inexhaustible 
material in nature which cannot be understood as the pro-, 
duct of thought—the “azter of perception as distinguished 
- from the formal relations which are found to be exclusively 
the work of thought in knowledge; this férmless matter 
Kant declares to become the object of knowledge—that is 
to attain reality—in so far as it®is brought under two 
pure æ priom forms, which belong exclusively to mind, 
space, and, tffe. But in the constitution of the real 
there is something more implied, for space and time, 
taken by themselves, are merely the formal possibilities of 
Kant now shows 
that the matter of perception—the raw material of sensa- 
tion of which all we ean say is that it is wholly meaning- 
less and without realty, excepting as thought makes it 
otherwise—is determined in the two pure forms of per- 
ception in the fundamental relations which he terms 
“categories,” and gwhich include not only quantity, 


quality, substance, cause and, effect, &c., but every other į ‘beautiful or the reverse, and as organised, Organisation, B 
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relation .of experiericé. The main, ‘difficulty in “ynder- ° 
standing Kant arises from the tendency"to forget that’ the 
“process of creation, which bas just been in ovjling indi- 
cated, is not a process’ taking place in space. and. time. 
It is a process of pure thought which can never bet niade 
the object of knowledge, because, a has pen already 
stated, knowledge with its distinttion between subject and 
object implies, ‘these@vefy spatial, temporal, and other 
relations whieh are éhemselves logical elf ts th the 
process. Such thought*c&n never be the property of an: 
individual organism, completely dependent on what sur: 
rounds and has-been beforeit. The finite elf cannot be 
taken to explain the proaess through which, like the rest 
of existence, it is created. jn making ¢tself its own object 
thought is presented as an ‘individual, limited fike other 
individuals and conditions, within the field of ®xperichee, 
We.only grasp Kant’s meaning when we realise that, by 
the thought which he finds t® be creative of the objective 


universe, he does not mean the mind of an-individual, - 


but an intellectual activity which canfot itself become’an 
object of knowledge, because in it and by it is created 
the very.distinction between subject and object. Thought 
in this sense is pre-supposed by and is logécally prior te 
all existence. Since it can operate in its construction: 
of the urformed manifold of sensation into reality, only 
in the forms ot space. and time, reality is limited in its 
possibilities to what can be represented as existent in 
space and time; and from this it follows that knowledge 
is limited by imagination. But though our reaSoning is 
thus only valid in so fár as it is confined to actual or 
possible experience, thought has still, according to Kant, 
a power of extending itself by means, of the catagories 
alone beyond these “limits, 2 procedure which leads ‘to 
inevitable contradictions when .an attempt is made to 
apply conclusions reached in this way to experience, 
is just here that Kant’s teaching becomes of interèst to 
science, for these contradictions are the very ultimate 
difficulties of science, about which so much has been said 
of late. Kant discusses them at great length, and reference 
may be here made, by way of illustration, to his solution 
of the difficulty in the conception of the atom. . In actual” 
experience we cannot meet with, or in possible experzence 
imagine an atom that is not of finite dimensions. Yer 
reasoning without reference to. experience leads us to the, 
inevitable conclusion, that whatever ‘is of finite dimen- 
sions is further divisible ad infinitum. - We predicate of 
the atom simultaneously that it is,and if not of finite 
dimensions. But in the first case we mean a conceivable 
object of perception in space; in the second, an un- 
realisable conception of thought from which no valid 
inference can be drawn as to reality. ‘The two sorts of 
knowledge are wholly distinct, and hence thei, apparently 
contradictory results, are not real contradictions, The 
difficulty arises not from‘ mistaken seientific reasorfing, 
but from the intrinsic nature of knowledge itself. 
Between the representations of the relations of matter 
in space and time and the figments of abstract à priori 
reasoning, Kant goes on to show that there is an interme- 
diate operation’ of thought, which, while it does more 


than create mere figments, yet does not create the real, í 


although it modifies it. ‘Its results are exemplified in 
{tose aspects under “which the world is. presented as 


4 


a 


It’ 


~y 


. 


= Q 
‘ for example—the characteristic of ‘which may roughly be 
said to be that- the whole determines its parts—is a-spe- 
cies of relation. which is unreal, dn that it cannot b& 
represented as a fact inspace and time. For gud space 
and time what we call and mustethink of as an organised 
whole, is Merely a wnechanical aggregate of parts which 
age external to, and independent of each other. Yet the 
knowledge of nature implies*th#t the conceptions of 
orgarfisatign are real in the sense that experfence suggests 
and forces them upon fs,%ind wifhout them nature would 
not only sgem quite differegt from what it*ig, but could 
not be a conn@cted whole at all. In other words, while 
an aggregate of purely mechanécal relations is logically 
conceivable, such an aggregate would necessarily be quite 
different from the universe as known to us, The recog- 
u nisiĝn of nfture as beautiful and as organised is essential 
to ifs existence as nature, and these aspects cannot be got 
rid of although they are not realin the sense that the 
mechanical ‘aspects are real. There are thus different 
phases in, or kinds* of knowledge, all arising out of the 
ultimate constitution of intelligence. This result carries 
with ig the solution for Kant of a number of difficulties. 
"bo ask, for enample, how that which is organised springs 
out of an environment which is not organised, is to mis- 
take a Broblem of knowledge for a problem of the relation 
of the objects of knowledge. For there is no line of 
demarcation which separates the organism from its en- 
vironment. We speak as if there were such a line, be- 
cause, fof the purposes of advancing the limited know- 
ledge of the individuals (which, because it is conditioned 
by space and time, cannot comprehend the whole uni- 
verse guó specie eternitatis), it i$ convenient to abstract 
3 new from one sort of relations, now from another, and to 
talk of thingseas if they presented the aspects omly of 
* mechanism, or ody of organisation. Kant-declared that 
the tWofold- aspect was everywhere potentially present, 
because of the twofold operation of thought in the consti- 

tution ef things, 

® Whether Kant was right in his conclusion that there 
were different kinds of knowledge, or whether he ought not 
to have taught that there were rather different stages than 
kinds, this is no place to inquire. When the systems of 
the late German philosophical writers have been stripped 
of what is at the same time most prominent and most 
useless in them, it will be found that they contain much 
valuable and detailed suggestion upon this point. It 
’ may be that Rant’s theory of knowledge is imperfect, and 
that his distinctions are in many cases artificial and un- 
warrantable. But his criticism forms the basis of a new 
departure in investigation, and it cannot be understood 
without being to ‘a great extent assented to. Not the 
least of his achievements is that he has sifted to their 
. foundation and placed in a new light such metaphysical 
abstractions of science as matter, cause, organisation and 
mind, and has shown why and in what sense they give 
rise to problems which appear insoluble. His method 
was intrinsically the same as that of science generally, 
and to him belongs the credit of having brought science 
and philosophy into a definite connection. Those who 
have best followed his t8aching have most clearly under- 
stood that the future of philosophy is to be looked for, 


=% 


not ina slavish adhesion to Kant’s or any other system, 


but in the detailed application of his principles, to the 
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critical investigation of the meghods of p 
of empirieabinquiry. Already the effegt of such an appli* 
cation has been shown in thé\new conception of history 
which has resulted from it, and there are indications that 
the time is not far away when men of scieace will begin 
to consider the pgsition of their special departments in 
the light of the{theory of knowledge. + 

It remains to be considered how far -Professors Maxe 
Muller and Noiré havé succeeded in making Kant intelli- 
gible to an English-speaking public. “One cannot help 
feeling how much better the*work woul@ have been had it 
consisted simply of one volume containing the twanslation 
of the first edition of thé “Kritik,” with that of the 
passages from the second edition printed in the first 
volume, Of Prof. Noiré’s Introduction it i$ difficult $o 
speak with any satisfaction. It presents*just such à view 





icular branches 


of the history of philosophy previous to Kants? time as °° 


used to be current in the days of Sir William Hamilton. 
The author’s study of philosophy has appayently been the 
work of his leisure moments. To suppose, as both he 
and Prof. Muller seem to suppose, that a further devélop- 
ment of the theory of knowledge is to be looked fgr from 
philology, is simply to ignore Kant's distinction, between 
knowledge as a fact of experience and as that which is 
constitutive of experience. As has already been pointed 
out, it is in the former sense only that thought can be 
treated as dependent upon a particular organism, and 
consequently as related to language. In the latter sense 
alone, on the other hand, is it that which is the subject 
of Kantian investigation. Those who desire an historical 
introduction to German philosophy will do well to consult 
the pages of Prof. Caird rather than of Pref. Noiré? 

As regards the translation, the comparison of what has 
been recently published by Dr. Hutchison Stirlmg with 
the work of Prof. Müller is not to the advantage of the 
latter. No doubt the work is grammatically excellent, 
and the style and accurdcy by far superior to that of the 
old translations, but it lacks that grasp of the subject 
which enables Dr. Stirling, in translating the first part of 
the “ Kritik,” to reproduce not merely German words by 
English words, but German ideas by English ideas. Yet 
while it may be that the “ Kritik der- reinen Vernunft” 
remains yet to be translated, this is because the reproduc- 
tion in the English language,of such a work must fulfil 
ideal requirements before it can be accepted as satis- 
factory. Prof. Muller has given to students of philosophy 
much that they did not possess before, and that is far 
superior to the ordinary work of this sort. His “offering 
is indeed what ‘he intended it to be, a fitting commemora- 
tion of the centenary of the date on which was pub- 
lished the treatise wlfich was destined to revolutionise 
philosophy. A faithful and literal translation of that 
treatise is a boon for which ke will not nnd the public 
ungrateful to him. R. B. HALDANE 





OUR BOOK SHELF 


Insects Injurious to Forest and Shade Trees. By ÀA. S. 
Packard, jun., M.D. Bulletin No. 7, United States 
Entomological Commissjon, pp. 275, 8vo. (Washing- 
ton: Government Printing C ffice, 1881.) 


THE industry and energy displayed by the United States 
official entomologists is astonishingeand the amount of 
the literature of economic entomology issued by them 
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would, if colle 
of these most 


eds form ip itself a goodly library. One 
luable reforts forms ‘the subject of the 
present notice, closely pringed, teeming with *iffformation, 
and illustrated by a multit#de of excellent woodcuts. The 
amount of sound biological teaching is ve1y great, and 
` put forward ig a manner that renders ıt intelligible alike 
tothe “scientist’’ and to those for whose benefit it is 
more particiilarly intended. The aufhor notices all the 
insects (mostly iñ great detail) feeding on particular trees, 
« stich as oak, elm, hickory, willow, pine, &c., &c., without 
special reference, in the first instancg, to the particular 
species of these tftes. This is a good plan, for it is only 
occasionally thab certain insects are attached particularly 
to certain species in a genus of trees :‘these are specially 
indyated under the larger headings We have often 
found ourselves in a dilemma in attempting a notice of 
these-American reports, and this condition is strikingly 
in force, with regard to this one in particular, Almost 
without exceptien, they are sound and lasting additions 
to the ecientific literature of entomology ; this one is 
especially so. But thén there is the economic side of the 
question to be considered, and that is the most difficult. 
Naturally every insect that is attached to a particular 
species of plant,*by feeding upon it, may in a certain 
sense be said to be “injurious” to that plant. Thus, in 
this present Report, under “ Willow” we find even the 
“ Cartberwell Beauty ” (Vanessa antiopa) included in the 
list of .anemies ; Wut we are quite sure that no one (not 
even: the author) seriously imagines that it (with myriads 
of other species mentioned) is an “ injurious insect’’ from 
an economic point of view. Certain insects feed on cer- 
tain plants, and will eat no other; if thé plant is exter- 
minated, the insect disappears, and to keep upthe balance 
of nature, it is quite possible that if the insect were exter- 
minated in the first instance, some more destructive enemy 
(or disease) might eventually attack the plant. But the 
Sees part of the enemies to zvees commit their ravages 
y attacking she wood or bark, and here especially we 
think economic entomologists keep too much in the back- 
ground the fact that many insects (and many of those 
here under consideration) act mainly the 7d/e of scavengers. 
Undoubtedly a leaf-feeder often attacks the most healthy 
trees, and as_a”rule it only becomes really injurious 
when present in extraordinary numbers; but with regard 


~ to what may be termed lignivorous insects, we strongly . 


incline to refuse to see in the insect itself (in the 
majority of instances) the initial cause of the unhealthy 
condition; on the contrary we regard it as only 
' stepping in to hasten decay commenced by causes quite 
unconnected with its presence. Our author, apparently 
unconsciously, virtually acknowledges this in his sug- 
gestions of remedies with regard to a beetle infesting 
the spruce (p. 277), and afso elsewhere, by recommend- 
ing, above all, preventive measures, these consisting in 
destroying all dead and dying trees, in which the insects 
especially abound. An unhealthy condition of the tree 
is the most favourable for the development of t^e beetle ; 
but we are not of those who suppose “a prescience in 
the latter which induces it to attack healthy trees for the 
ene of prospectively remote generations of its descen- 
ants. : 
' We wish’ Dr. Packard had not gone out of his way 
to coin worse than useless “English” names, many of 
which must prove more difficult to the class for whose 
benefit they are intended than are the scientific ones. 
With this exception, we thank him heartily for having 
produced a most valuable report. R. MCLACHLAN 


The Law of Kosmic Ogder: An Investigation of the 
Physical Aspect of Timg. By Robt. Brown, jun. 
(London : Longmans, Green, and Co.).' 


A SHORT while ago we gave an account of the origin of 
the*zodiacal signseso far as recent Assyrian researches 
enable us to determine it. Mr. Robert Brown has now 
. ° à h] . 
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published a little book or almost the same subject, the ° 
object of which is to trace the mythold%ical concep fons 
¢o which the names given to the signs by the Accadians 
wete due. He'come§ to the conclusion that thè yéar was 
regarded by them as an extendtd nycthemeéron, half the 
signs being diurnal or ræ@ating to the dgities of gay, and 
the other half being nocturnal, concgrned wifi myths of 
the night. Early man thus 18cognised that there was 
one and the same lav ofe“ Kosmic Order” pervading all 
conceptions of tıme. In the course of hissinvestigation 
Mr. Brown draws upog Egyptian and Iranifh sources, 
but his chief materials are nêceŝsarily derived from the 
monuments* of ancient Babylonia.. Unfortynately the 
progressive nature of Assyrian study oftem renders what 
was written on-the subject a few years ago more or less 
obsolete, and hence it happens" that some of the state- 
ments on which he relies have been corrected ox modified 
by subsequent research. Thus the name of the segond 
zodiacal sign, as has already been mentioned in NATURE, 
meant “ the directing Bull” in Accadian rather than “the 
propitious Bull,” as Mr. Br8wn gives,if. It is true that 
the word had both significations, but the signyfication of 
“ propitious ” was a later and derivative one. The name 
of the-seventh sign again was “illustrious mound,” not 
“ illustrious altar,” and seems to have referred to the story 
of the Tower of Babel, whose building was placedeat the 
autumnal equinox, while the builder himself was called 
“the king of the illustrious mound.” Such corrections, 
however, seldom, if ever, touch Mr. Brown’s arguments 
or diminish the value of his interesting book. We can - 
thoroughly recommend it to those who cate to study a 
curious chapter in primitive astronomy. ` 


Uganda and the Egyptian Sudan. By the Rev. C. T. 
Wilson, M.A., F.R.G.S., and R. W. Felkin, F.R.G.S. 
Two vols. (London: Sampson Low and Co., 1882.) 


THIS double narrative ig one of great interest. Mr. Wil- 
son was one of the Churgh Missionary Society’s mis- 
slonaries sent out to King Mtesa on account, of the 
favourable report of Mr. Stanley withe regard to the 
eagerness óf the Uganda potentate for imstruction.° 
Uganda, our readers willeremember, ıs a district ®n the 
north and north-west of Victoria Nyanza, visited long ago 
by Speke, when Mtesa was quite a youth. Mr. Wilson’s 
stay extended over'two years, 1877-79. During that tim, 
he had excellent opportunities of becomurg acquainted 
with Uganda and the Victoria Nyanza and the districts 
on its south shores. He reached his destination by tra- 
velling west and north from Zanzibar, and was favourably 
received by Mtesa. He had much intercourse with that 
monarch, and gives a very rational estimate of his 
character, not by any means so enthusiastic as that of Mr. 
Stanley. Mr. Wilson’s notes of his journey contain many 
additions to our knowledge of the region he traversed. 
The most important part of his narrativ@ is that which 
relates to the country and people of Uganda. His 
chapters on Life m Uganda, on Uganda and the 
Waganda, and on the government and language of 
the Waganda, are full of fresh and interesting inforrga- 
tion, and will be valued both by ethnologists and geolo- 
pists. Mr. Wilson is a favourable type of the missionary, 
thoroughly practical, a good observer, and a hard worker. 
He collected many specimens of plapts, a list of which is 
given in the appendix, with vocabularies, and meteorolo- 
gical and hypsometrical observations Mr. Felkin reached 
Uganda by proceeding from Suakin to Berber on the 
Nudle, and up that river to Uganda—the first time that the 
Victoria Nyanza had been reached by that route. Both 
he and Mr. Wilson returned to Suakin by making a 
circuit round by the sources ef the Bahr-el-Arab, and 
across by Obeid to the Nile. They accompanied the 
ambassadors sent by Mtesa to this country. © Mr Felkin’s y 
hotes on the hydrography and natural history, as well as 
‘on the social and political condition of the country 
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trayersed, are of, much interest. The work is well sup- | become inappreciable ; but we haye eviderve 4 show that Boyle 
„plied with good maps, and has a number of good and | and Mariotte’s law holds good only within cofhparatively narrow 
e useful illystrations, e Itis Well worth reading, |” , © | lmuts, and there is other evidenge referred to in my paper in 
j i ; favour of the supposition that sẹch gases as are contained: in 
A meteorites are ae through space in ‘appreciable amounts, or 
y ; the meteorites could not for millions of years hayé retained these 
’ © LETTERS T O THE EDITOR gases, notwithstanding the action of diffesion mo empty space. 
[The Editor does not Rold himself responsible for opinions expressed 3. The amount of@vapour that would condense upon the earth- 
= by his correspondents, Neither can he undertake to return, | under the conditions here assumed, would dapend upon its mean 
or to correspond with the writer of, rejected manuscripts, | temperature on the one hand, and on the vapour-density &f the 
No nace Ts taken of anonymous comenuntcations, stellar atmosphere surrognding it’on the osher. Assuming the’ | 
[The Editor*urgently regyesig cormspondents to keep their letters | density of the stella® atmosphere, which, while surrounding. the 
“as shori as* possible, The pressure on kas space is so great | earth does not partake of its rotatory motion to be I-10,000th part 
that ilis impossibke otherwiee to ensure the abgearance even | of atmospheric density,-and satfrated with equeous vapour; the , 
of commurMcations Containing interesting and novel facts.) point of condensation would be according to Beer —50° C., 
s 7 $ 1f the outer regions of our atmosphere should be at that tempera- 
Dr. Siemens Sola? Hypothesis : ture, and seine witk a vapour, the two would be ins | 
pi HAVE been wafting for several’ weeks for answers to the | diffusive balance ; if they were at a lower semperature they would- 
following father obvious objections to Dr. Siemens’ Solar Hypo- | acquire, and if at.a higher they would part’ with adueous vapour. . 
thes, but®I have not seen them either asked by others or | to the suftounding medium. . é ine 
answered by Dr. Siemens, 3 4. It has long been held by astronomers that there, are stars 
_f How the interplanetary gages near the sun acquire a suffi- | beyond: oursange of vision, which hypothesis would involve that ` * ' 
cient radial velocity to prevent their becoming a dense atmosphere | of absorption of heat and light rays in stellar space ; some rays 
round hime ` $ are more easily absorbed than others; thus it appears to be the 
2. Why enormous atmospheres have not long ago‘ becume | yellow rays which are most efficacious in the d€composition of 
„attached to the planets, notably to the moon? carbdnic acid and aqueous vapour in the Ẹegetable cell. May 
` 3. Why the earth has not long ago been deluged when a con- | not the same conditions prevail in space, and allow probably the 
-stant stream of aqueous vapour that would produce a rain of | rays of highest refrangibility to pass on to the greatest distance ' 
wore than 30 imches per annum all over the earth must annually | without being absorbed—I should say utilised—in doing chemical 
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- pass‘out past the earth in order to supply fuel to be dissociated | work? : eC, Wm. SkemEns 
- . by the heat that annually passes the earth ? 12, Queen Anne’s Gate, S.W:, May 22 ar 
4. Why we can see the stars although most of the solar radia- -> AEE TY 





tions are absorbed within some reasonable distance of the sun? à 
Gero. Fras, FITZGERALD '  Porculia Salvania (Hodgson) 


f tos : 
H ; pasi Trinity College) Dablin; May 16 A Most valuable and interesting addition has recently been 
i made to the Zoological Society’s collection in Regent’s Park, of 
I HAVE the pleasure to reply to the very pertinent questions | four—a méle and three females—Pigmy Hogs (Forculia sal. 
put by Prof. FitzGerald’ as follows :— _ vania, of Hodgson) from the Doars of Bhotan. The extreme 
1. The gases being for the most pgrt hydrogen and hydrogen | rarıty and difficulty of procuring this animal makes‘its pre- 
.compounds have a |pw specific gravity as compared with the | sence-here of the greatest interest, and these individuals will 
defiser gases forming the permanent solar atmosphere, On | be examined eagerly, not only by naturalists, but by many - 
“flashing ‘into flame in the photosphere, their specific gravity would | Indian travelleis, sportsmen, and others, who have heard of, but 
«be vastly diminished, thus giving rise to a certain rebound action | never had the opportunity of seeing the pigmy hog. My atten- 
which coupled with their acquired onward motion, and with the | tion was directed to it many years ago by the late Mr, Blyth, 
centrifugal impulse they receive Sy frictional contact with the | then in Calcutta, who on my first expedition to the Nepaul 
lower atmosphere, constitutes them a surface stream flowing from | Terai, in 1855, requested me to endeavour to obtain a speci- 
‘the polar to the equatorial regions, and thence out into space. | men—as far as I remember, neither Blyth nor Jerdon had seen it, 
(Gest I should be misunderstood, allow me to add.that I do not | living—Hodgson, who described and named it, had heard of 
look upon centrifugal action as sufficmg in any way to overcome | its existence from the Nepalese or other denizens of the Terai, or 
solar gravitation.) Astronomers are in the habit of regarding | neighbouring localities, long before he obtained a specimen, I 
-each spheroid possessed of an atmo.phere as rotating in vacuous | was unable to procure one, though I made repeated attempts to 
space; under such circumstances the atmosphere must partake | do so, and enlisted many influe.tial friends in the search, but 
of the rotatory motion of. the solid spheroid, and after having | without success; very few appeared to know even of its exist- 
attained an increased depth at the equator, will assume a state | ence, whilst many seemed to regard it as mythical, Occasion- 
~ ‘of static equilibrium unless disturbed by external influences. No |, ally I met with natives who said they had heard of it, but I began 
‘such statical equilibrium is pos-ible, however, if we assume the | to fear that it might be extinet. The four fine specimens now 
same spheroid with its atmosphere, surrounded by an ocean of | in the Gardens prove that such is not the’case, and will furni-h 
- indefinite dimensions, consisting of gaseous matter not partaking | opportunity of supplementing Hodgson’s description of the ani- 
of the rotation 8f the spheroid, although subject to its attractive | mal, which is to be foun in the Proceesings of the Zoological 
influence. Equal masses will under those conditions be equally | Society, and in Jerdon’s ‘‘Mammals of India.” 
attracted -both in the polar and equatorial direction, and the con- These lively lugle pigs, weighing probably hardly as much asa 
tinued disturbance of equilibrium by rotatory motion must result | hare, are most active and energetic ; they resemble the ordinary 
in, continuous outflow. Nor need this outflow be accomplished | pig in miniature, but probably may have some anatomical pecu- 
entirely at the expense of rotatory motion of the spheroid because | harity which will interest gaturalists as regards affinity with the 
the inflowing polar current when once established, will only have | Peccaries. The specific designation Salvaria, is from the Sal 
to be change@*in direction by frictioual action ın order to convert | (Shorea Robusta), as the pig 1s, I believe, found. i that part of 
it into the outflowing c@rrent, ad 3 7 the Terai and along the sub-Himalayan tracts, Mere the Sl tree 
2.” Regarding the second question, I assume that the atmo- | abounds,.and among the long grass in which the little creature 
sphere of each spheroid in space is precisely such as would | hides itself. It is much to be hoped that they will breed, and 
result from its mass, and if this view is correct, the moon also | thus enable other zoological collections to be supplied with ~ 
must have an atmosphere, though of so attenuated a character as | specimens of a most rare and interesting species. 
to-be scarcely perceptible by means of optical mstruments ; for 2 
= bad deca put it in a celebrated paper, reid before the : ioa 
oyal Society in January 1822, ‘‘it would not be greater than 5 7 
that of our atmosphere M Shere the earth attraction is equal to - Pseudo-Glacial Phenomena g 
that of the moon at her surface, or about 5000 miles“ from the I BEG to call the attention of geologists to the following s 
© g earth’s surface.” I am well aware that in assuming atmospheric | facts :—On the north-east coast of Australia, at the end.of 
- air to be a perfectly elastic fluid, the atmospheric density would | Trinity Bay, about lat. 17°.S., there are steep ranges of granite 
“at a héight of only 70 kilometers not exceed the 1-7oooth part of*| abutting on the sea-margin. Every rainfy season (December, 
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. atmospheric density, and would therefore at gieater distances | Javuary, and February) immgnse quantities of the granite 
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fall in extensive Wgndslips dofn-the sides. “These landslips or 
rockslips are so numerous, that in fine weather stley are most 
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m the upper part of the mountains, and | photographic cameras shave been. made to synchronously re- e 


c rd positions impossible for the eye fb recognise. Witle the 
aid of photography, the astrongmer, the pathologist, the che- 


eqngpicuous objects on the sighs of the hills, and look like dry “mist, and the anatomistare enabled to pursue the mpst complex 


One of theSe rockslips I witnessed at Cape 
Grafton, from a distance of three miles. The noise was terrific, 
and the ground trembled as though from an earthquake. On 
examining the blocks & granite which had slipped to the bottom 


. of the ravine, I found many of them with their sides grooved 


and scratched, and*one fragment was as beautifully polished on 
one side as if it came from the ‘hands of a lapidary, excepting, 
of Course, the serafches and grooves. In, the course of a few 
centuries, much ofthe range will be worn away, and its sides 
represented by an alluvial depqsit mainly consisting of angular 
boulders of every size and shape, many of which will be 
polished,escratched, and grooved, There are very few geol6- 
logists who would not call it a glacial drift, even now, were not 
the cause so evidently before them. Will this ‘help to explain 
tho e so-called drift which, like this instance, are found far 
within the tropics? ~ T. E. FENISONgWOODS, , 
» Urtion Club, S$dney, N.S. W., March 25 
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Variability of ‘Number of Sepals, Petals, and Anthers in 


~- the Flowers of Myosurus minimus 


IN my article om‘ Different Modes of Self-fertilisation. where 
Visits of Insects are wanting’? (NATURE, vol.‘x. p. 129), I gave 
a short accôunt of the number of sepals, petals, and anthers in 
a busdred flowers of Myosurus minimus examined by myself. 
Some eryor must, however, have slipped into this account, the 
sum of the -quoted flowers differing from a hundred. I have, 
therefore, lately repéated my exammation and give here the 
results. In 200 flowers I now found 35 different proportions 
in the number of sepals, petals, and anthers. “These were 





contained in— i 
Flowers Sepals Petals Anthers| Flowers Sepals Petals AntherS 
; A ave VBL T | 23a 65 wy Soe 3 
Esa Ae a Be en 6 3 +) 5 e’ 5 we 4 
6, wn Gwe Zoe S cil os Soe 5 5 
Be hee Bt ewe E en Se 9 60 D Mis, Gb. ee 8 
Toe Slee 2 ue 5 4» Sw 5 « 7 
Begg Br seve Brow SO 3 re E: 
SE alg. G e 33) a 22 Toone Os E E 
Aline E oe 30 Io... 6 we 2 6 
10 BS Se ste Gh Ee 6: dca Bi cece JF 
al 33d 3, 5, Di Ges VB ve 8 
23 5 3 6 st, 2 6. 2 a IO 
24 2 5 3 7, I . 6 3 T 7 
9 uw. 5 3 3 I... 6 5 -e 7 
Io... 5 3 9° I Sa Zw 7 
-6 5 4 4 I 7 3 +. 6 
Towne 5 4 5 
l6 e 5 oA 6 
1 T4 5 4 7 
2 oae 5 4 8 
1 Soe 4 9 


In general, the number of Sepals, petals, and anthers increases 
and decreases with the size of the flower, the 12 first quoted 
flowers being exceedingly dwarfish ones. : 

It should further bÈ ‘considered that in combination with a 
certain number of sepals and petals a certain number of anthers 
seems to be the normal one, and from. this normal (maximum) 
number of anthers, as to be seen under a, J, c, the numbers of 


“flowers on the two opposite sides are constantly decreasing, 


Lippstadt, May 16 


yoo. 
“A Dead Heat” 


TELEGRAMS from Paris on Monday state that the “ Prix du 
Jockey Club” had resulted in what is usually called a 
“dead heat.” It is unnecessary for me to inform you, that 
there'can be no such thing as a ‘‘dead heat.” It is called so, I 
suppose, in consequence of a disagreement among the judges as 
to which horse first fhrusts his nose beyond the winning-post, 
Are living judges any Jongtr necessary to determine the results 
of arace? Five years ago I pgoposed to prove by indisputable 
evidence the winner of a trotting match which, in consequence 
of a dispute among the judges, had to be trotted over 
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agajn. By means ,of a single thread stretched across the 
track, and invisible to either horses or them riders, twenty* 
. e 
è e 


¿with the letter of Prof.. Th. Eimer (vol. xxvi. p. 29). 


investigations with absolute confidgnce in the tguth it reveals ; 
why should those interested in trials of speed not availthem- 
selves of’the same resourc& of science? Igenture jo. predict, in 
the near future that no race of any jmporémnce will be undertaken 
without the assistance of photography to determine the winggr 


' of what might otherwisg bea so-called ‘dead heat.” -° 


449, Strand, W.C., May 23 ` 
6 e—Tr o 
-. Aurora Borealis 


e 
THE auroral display mentioned by*your tw correspondents 
was particularly brilliant aț Oldham on the evening of the 14th 
inst., at 11.10. I observed at 12.15 one very fiñe streamer 
reaching quite to the Pole Star; it wa% of a ruddy hue, dyl, 
and changing to purple.’ The horizon was cloud§, the cloud 
being fringed with white light, changing to rose®colour.® «The 
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constellation Cassiopea was at times covered with a mass of ` 


light, from whence the streamer arose, lighting up the whele of . 


the northern sky. W. POLLINGER 
i Oldbam ; e 





Bright Meteors oe 


1882, May 16, 11h. om. G.M.T. Meteor many timesebrighter 
than Venus; green, then white; began of secogd magnitudegs° 
above main cluster of Coma; passed 14° above Jota Urs. Maj., 


where it changed colour suddenly ; ended, of second magnitude, - 


5° left of Befa.Aurige. Duration 8 seconds, may have been 10, 
No streak. Observed from the University Observatory., A few 
minutes later another was seen describing very nearly the same 
path. G. L. TUPMAN 





. Curious Formation of Ice 


In your issue of ‘November 24, 1881 (vol. xxv. p. 78) Mr. J. 
F. Duthie described small wafer-like, rather funnel-shaped 
pieces of ice which he noticed in Octobeg, on the slopes of the 
Himalayas, and asked whether such forms of ice had Been 
observed elsewhere. a 

On November 30, 1881, I observed, at a height of about 700@ 
feet, near the hill station of Chakrata, on the outer Himalayas, 
ice crystals which were groped in bundles about one inch long 
and one inch in diameter. The bundles. consisted of prisms up 
toa quarter of an inch d ameter, and looked at from the side the 
long parallel prismatic faces, and the short rectangular outliges 
of the ends of the prisms suggested rather tle orthorhombic 
system of crystallisation. On looking straight at the end of the 
crystals, it was, however, seen that all the prisms were hexagonal, 
and that they ended in hollow- hexagonal pyramids, thus 
bringing: out clearly the hexagonal system of crystallisation ta 
which ice belongs. 

The hollow hexagonal pyramids showed further development 
in other portions of the hoar frost, and there seems very little 
doubt that what Mr. Duthie describes were accumulations of 
small crystals originally grouped in the shape of hexagonal hollow 
pyramids, but more or less expanded and rounfed off. 

I may here mention another interesting occurrence of crystals 
which I had the opportunity of noticing at the salt works in 
Cheshire, During slow evaporation of brine in a steam-heated 


, reservoir, crystals of salt formed at the surface in the shape of 


hollow hexagonal pyramids. This is easily explained, Whilst 
the ordmary well-known hollow salt pyramids with square base 
form, by the gradual sinking and growth of a®tubical nucleus 
which floats with one pair_of faces horizontally placed, these 
exceptidnal hexagonal pyramides form @rom an original cube 
which floats on the water with, a solid angle as its lowest point. 
The six’ lateral edges are the beginning of the hexagonal 
mids, © 7 ' H. WARTE 
Dehra Dun, N.W. Provinces, East India, April 





`The Existence of'a Yoice in Lizards 3 
“THE following-may perhaps be of some interest in connection 
Onea 
evening as I sat in the verandah of my house in Madras, 
my attention was called by a peculiar cry, and on looking 
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eup I Saw that it was being rade by a$mali lizard, apparently 
in astdte of great ferrdr at a- snake which was-uncoiling itself 
from the rafters close to it. I cannot, say what the species of 
the lizard wes, but it was one of those se abundant on the wel 
of Indian housgs ; it was one of two that appeared every evening, 
whtn fhe lamp was brought ont into*the verandah, and fedsted 
on the ntoths attracted by the light, ® , C. MICHIE SMITH 


~ 20, Duke Street, Edinburgh, May 5 


` the English Eqlipse Expeditiea :— 


_ counts for so little, Egypt possesses no astronomers. 
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TEE ECLIPSE EXPEDITION 


E Daily News of eTiaesday publishes the ‘following 
communication-from its. special correspondent with 


On the Nile, between Sigui and Sı ohag, May 6 


The astronomers, have? now mñearly reached their des- ! 


tination if all goes well, but it ès by no means certain that 
éverjthing will, for the Nile has never been known- to 
be 80:low, 2nd we have already been aground many times. 


forrow morning will see them and their instruments | 


To- 
landed after their last water j@urney. The arrangements 
made by the Egyptian Government and by ‘His Highness 


- the Khedive himself, who takes the liveliest, personal 


interest in the work, have been simply perfect Every- 
thing seems to have been foreseen, every possible cause 


_ Of delay obviated, and everything that could conduce-in 


amy way eithéwto the comfort of the observers or the suc- 
cess’ of the observations provided. One officer of the 
Egyptias Government or another has been in constant 
attendance upon the expedition since they landed at Suez, 


action should be taken has been at once attended to. 
There is no shutting one’s eyes to the fact, that there are 
many me® occupying high positions in this wonderful 
“country, through which we are now journeying, who- take 
the keenest interest in scientific progress, and- who are 
‘more than anxious, that Egypt ghould take her place 
among the more highly civiliged nations, among whom 
Science is cultivated to a greater or less extent; and there 
can be little dogbt, that the effurts now being made to 
educate the people will in time bear more fruit of this 
soil. kt is quite afragos to this grain of thought to men-, 
tion, that the fact that the admirably equipped observatory 
of Cairo will count for very little among the proposed 
observattons is keenly felt. It must not, however, be 
infigined that because the metropolitan observatory 
I 
mentioned in a former letter that it was hoped that Ismatt 
Effendi, a member of the-Khedive’s household, might be 
attached.to the expedition. When the expedition reached 
Suez and the Katsar-?-Hind steamed into the harbour, it 
was easy to see that something urusual was going on 
there, The Khedive had not only sent Ismatt Effendi to 
receive the expedition, but had sent orders to the Governor 
of Suez to welceme it in his name. Nor was this all. A 
special train had been provided for the instruments and 
observers, and every precaution taken for safe handling 
and safe custody of the former. In the- morning the 
Governor of Suez speeded the parting guests, who were 
accompanied by M. Ismatt, and this gentleman soon 
showed how much he had profited by the long training 
he has receiv@tl in the observatories of Paris and Wash- 
ington, and it was so@n acknowledged that in him the 
-expedition not only found a most useful and agreeable 
companion; bùt a collaborator of the highest value. 

On arrival at Cairo the party found General Stone, 
chief of the staff, accompanied by Moktah Bey, on the 
platform’to welcome them. Of the former,:it may be 
said that his influence for good on the higher education in 
Egypt and on thé officersgvho have served under him is 
freely acknowledged. He has lost none of the enthusiastic 
love of truth.for its own sake, and of science for the sake 
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conception of the duty incumbent on the governmen? of 
Egypt, in aiding a work of intdfnational 
minded mÈ ‘of General Sherjdan’s thoughts and words 
when he received at’ Washi&gton one of the Enghsh 
observers of the eclipse of 1878. Moktah Bey, who has 
been detailed to accompany the expeditio 


the Soudan. He if not only an admirable administrator, 
but a capital linguist, while his love vf wrk in the Soudan 
and in Upper Egypt in triangulation, determining latitudes 
and longitudes, and establishing, or end&avouring to esta- 
blish, meteorological observatories, nile@meters, and the 
like, render him also a valuable scientifigally. 

General’ Stone, on the arrival of the instruments at 
Cairo, cut a Gordian knot by at once ordering’ the,car 
containing them to be ferrie€ across the Nile. ‘Phere is 
no railway bridge over the Nile at {airo, so that con- 
siderable time was saved and risk avoided by this measure. 
In fact it“may be said that not only wér@the cases. corf- 
taifing the instruments untouched from ‘Suez t@ Siout, 
but that they were actually sealed up all this time. There 
was not much time to give to the strange sights and old 
memories of Cairo; even the Pyramids haye ‘remained 
unvisited so far, for after resting one’ night and spending 
part of the next day in official visits, the party was offagain 
yesterday and trzvelled during the night down to Stout, 
the most southerly railway station’ in Egypt, and About 
70 miles north of the point where the aglipse lineycrosses 
the Nile. At Siout, whither extra camels and porters 


is an officer’. 
| who has greatly distinguished himgelf by his travels.in 


o PE . K 
eur eer ee 
ee [Afay 25, 1882 


m, strongly rem * 


had been summoned by telegraph, the sight at sunrise - 
and any indication of a desire that a certain course of | this morning was strange beyond all description, of at all 


events beyond the descriptive powers of your present 
correspondent. The telescopes to be used on the present 
occasion are of very great weight, and although they have 
been divided into as many separate pieces as possible, 
some of the cases are still very heavy, taxing the powers 
both of men and camels to the utmost., The camels, 
which were made to kneel down so soon as the case$ had 


been got out of the railway car, groaned as they rose with -- 


such an unaccustomed weight; and giant, Arabs, good- 
natured sons of Hercules, did the rest atthe boat side. 
But here again a special arrangement was necessary.’ The 
Nile 1s so low and the steamer was already so crowded that 


the instruments were placed in a special boat taken in ° 


tow by the steamer. Events have- shown that this 


precaution was by no means an improper one, for during 


the last hour and a half wé have been firmly aground, 
-and it does not seem as if all the shouting of the motley 
ciew, or any manceuvring of the engine 1s going to get us 
off again. While these attempts, which’ seem born of 
confusion, are wearing themselves out, it.will be as-well 
to say a word about the final arrangements; so far as 
they are known to us, before Wwe actually arrive at the 
station. $ 

There are three expeditions in Egypt for observing the 
echpse—a French, an English, and an Italan one. As 
there 1s so little choice of station, his Highness the 
Khedive has sen? forward a steamer to Sohag; the point 


at which the eclipse track crosses the Nile, and hasinvited | 


the various expeditions-tg use this asa point Pappui and 
floating hotel wherever their actual place of observation 
may be. Prof Tacchini forms part of the Laan party, 
and MM. Thollon and Trépied of the French one. The 
latter have gone on ahead, and ıt ıs thought that their ın- 
struments are already up and adjusted, while the Italian 
party follows us on Monday. It is believed that the work 
of both of these parties will be chiefly spectroscopic.. As 
the exposure of Capt. Abney’s plates forms an important 
part of the English plans, it 1s igtended to take special 
precaution for securing the photographic rooms and tent 
from dirt. With the same object i view covers have been 


e prepared for the telescopes, which closely fit them and cam 
of the world, which characterises so many of the best ofe| be kept, ıt 1s fondly hoped, sand-tight. 


This. brings me 


his countrymen ; and many of-his remarks touching his | to say a word about the khamseen. THe season this year ` 
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Egypt hfs been extraordinary. There has been much 
rain and very Ne S hamsén, and now there is a brisk 
north wind blowing,ewhich generally follows ethe dust 
wind. . Hence many weatifr-wise people say that the 
khaniseen is over; if so, of course, all the better. On 
the other haird, to-night from our sandbank we have wit- 
nessed a sunset rengered transcendentally beautiful by 
clouds over. fully one-half of the sk. It is possible 
-therefore that if the present weather continues, the sky 
ill fot be quite so free from vapour as it is generally in 
“Upper Egypt. Teavoid the khanaseen, General Stone, 
“who has had theeregion reconncitredf*has suggested to 
the English party to occupy gn eminence to the north- 
west of Akmin, a‘village a Tite 
Sohag, e 
f 





© Near Sohag, Sunday 


Thad got so far a 11 last night, when the time came 
for closing the mail bag, although we were fast aground, 
antl apparently with less chance than ever of getting off. 
. There ware two mail bags, however, made up after all, 
for the service is so interfered with higher up the Nile 
that Tam stillin time on Sunday evening to send a letter 
“which ought go catch the next Brindisi mail, though 
whether it does or aor is very doubtful, for we have been 
“aground again twice to-day. 
So, as we have at last arrived at our station, I will 
endeav®ur to give an idea of the proposed arrangements. 
In the first place, we have found the steamer on which 
the various parties are to live as the guests of the Khedive 
moored close to the shore, at a point where it trends north 
and south, or very nearly so, about half a mile below 
ag. This position, which has been selected by the 
rench party-—-the first to arrive—-is a very admirable one 
reasons... First, the constant wind during the last 


e watering the foreshore of the Nile, all dust is ob- 
ited... TO the north of the place of observation trees, 
what lookylike grass from a distance, grow close to 





‘ly local origin ; while a long stretch of sandbank to 
e north, running east and west, is far enough away to 
osit its. sand in the Nile before it can reach us. 

Secondly, the khamseen, if khamseen there is to be, 
will have to-travel a mile and a half along the Nile before 
vit. can enter the observatories; and it is thought this 


‘reducing the amount of sand in the air, even in its case 
“also, Nous verrons. These considerations have induced 
the English party to take up ground close to the boat and 
their French confrères. The hills which look so tempting 
nthe mass are simply impossible as places of observa- 
tion. With the means at command here it would take a 
ekto get the instruments*up, much. more in position ; 











taking everything into consideration, than the one here. 
At five o'clock to-morrow, then, the work will begin, 
the next week will be a busy one, for In spite of the 
breeze and the clouds—for there are very distinct 
to-day-~work on the sand becomes very oppressive 
in the middle of the day, and there are heavy weights to 
< move, which the observers must move themselves. The 
scene from the ship is already interesting. To the north 
¿two tents and various shelters, to the south one tent. 
-< These will increase to six to-morrow. Here and there 
groups, looking down the bank, stealthily from between 
the trees. There is a pretty thick grove of acacia trees, 
which shelter us somewhat from the rays of the setting 
Sün still fierce in this latiide. Here and there, skirting 
the grove, a sentinel with fixgd -bayonet keeping guard. 
it the extreme south, tents fox the military, and a long 

ne of piled arms. 
poss the water the scene is novel and beautiful in the 
xtreme. The main Nile, in which the baat is anchored, 
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higher up the river than, 


s been from the north, and by keeping*a staff of | 


e margin of the river; so that the dust can only be of | 


amount of water surface will have an important effect in | 


_whileat Akmim, which is only two or three miles away, | 
there does: not seem to be any spot more favourable, | 


| 





| as perfect as those made at the various stations on shore, 


| of what the Government reception would be of a party-o 


| pelled to work on a verygunsafe basis—the velocity. of 


| velocity of a ship, under different angles between th 
| direction of both, is a new source of error, as.this rela 













is here about half a mile wide, but there is an fsland 
about two miles long, and a wide stretcheof water beyond 
that. This island forms, withe the river, the foreground 
Of the landscape. Wh an opera-għass we cam see the 
Fellaheen cultivating the ground almost to «she waters 
edge in places, and lookfpg after their crops of maize or 
their flocks of goats. Here comes a veild Raehe! to th 
sacred river to fetch water for a hoffse in an indistin 






































forcible manner. ag Ne 

The proceedings at the end of the first. day on whfe' 
the English and French parties found themselves together 
as guests of the Egyptian Governmeny naturally’ included 
some toasts—that of his Highness the Khedive, proposed 
by M. Trépied, and that of the English and. French 
nations, proposed by Moktah Bey, and responded go by. 
Mr. Norman Lockyer. The arrangements gn board arg 





and one’s national pride is a little touched at the idea 


Egyptian astronomers coming to England to observe, a 
eclip:e of the sun. a 





( 
ANEMOMETRICAL OBSERVATIONS © 
BOARD SHIP: 


T is known that the degermination of the velocity 
wind in the ocean hag always ebeen: one of 
desiderata of meteorological observations. Maury devote 
much attention to this subject, and to detegmine, at. lea 
approximately, the velocity of trade-winds, he was com 


ships during different parts of the year—and to put aside 
all observations made in accordance with the scale of > 
Beaufort as unreliable. But it is obvious that the Velocity ae 
of a ship depends on so many circumstancee quite inde 
pendent of the wind itself (such as the shape of the ship, 
the surface of its sails, the disposal of the cargo, ands 
on), that its velocity is but a very imperfect means o 
measuring the velocity of wind. Besides, the relation 
which exists between the force of the wind ‘and the 


has not yet been established with accuracy, and cai 
established only by means ef anemometric measureme: 
The necessity of trustworthy measurements. of the velocit 
of wind at sea was so well understood in England 
the Royal Society and the British Association establi 
in 1859 two anemometers—one on the Bermuda Islan 
and the other at Halifax. But it is known that the fore 
of the wind is usually lessened on continents and islands. 
Therefore it was absolutely necessary to nike anemo- 
metrical observations on beard ships} and a few attergpts 
had already been made in this direftion. Prof, Piazzi 
Smith invented an anemometer which might be esta- 
blished on board a ship, and which merited the 
eulogy from Maury, but Lieut. Domojirov does not 
if any observations were made with it. Emil 
during the Arctic expedition of the Polaris, made 
of observations with an anemometer on board 
but he does not explain, neither the methods of o va 
nor the corrections he applied to his measurements. 


. 
i 








e t A. Domojirov, in the /srestia of [the Russian Geographical Society; 
vol. xviii. 1882, fasc. 1. eS : an 
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1879Col. Rykatchoff, of the St,Wetersburg Central Phy- 
sigal Observatagy, established, on board the Nayesdnik, 
an anemometer of his own congtruction, which was ob- 
served during the ecean cruise of the clipper; ang the 
schooner NYordenskyéld, which unhappily was lost in 1879 
&t esso Island, had also ane anemometer, which was 
takert afterwards on board thè Russian clipper Dyighit 
by M. Domojirov® Tke observations on board of the 
~Dyighit were carried on with this anemometer (of Casella) 
put in such an apparatus (like tha® of the lamps on board 
of Ships), a¥ always maintained ite in a vertical position, 
even duriig the heawest seas,evhen the ship oscillated 
for 30° on ore side, and 35° on the other. fhe apparatus 
was put en a_16-fodt;long pole, which was pashed out for 
each observation on the wind-side of the ship, from the 
boat, and thus exposedeto the @ull force of the wind for 
ten minutes. Theheight of the instrument above the sea 
was 26 feet. The direction 8f wind was determinated by 
ns ofa vane, and its true direction computed from 
the apparent one, on the principle of the parallelogram of 
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forces, by taking into accoyint the velocity of the ship. | 


When the angle between the direction of the wind and the 


directior in which the ship goes is known, as well as the | 
seeming velocity of wind (measured by the anemometer), | 
and the velocity of the ship, the true velocity of wind is | 
easily determined by means of simple computations, or of | 


the fables published for that purpose by M. Rykatchoff 
“Russian Marine Review, February, 1880), A series of 
experiments having been made for ascertaining in how 


far th® calculated figures agree with the true ones, M. | 


Domojirov arrives at the conclusion that these figures 


are quite reliable; determination having been made | 


during the progress of the ship, she was immediately | 


nepegnnd the determination made anew, both results 
always being quite identical. 


But the measurements | 


from the side-boat are very tedious and even dangerous | 


during heavy seas, and each observation occupies no less 
than three men for about twenty minutes. Therefore M. 


eases tM propotes to apply electricity to register the | 


rate of the anemometer. 

The observ&tions on board the Djighit were made fiv 
and six times per day from March 23 to May 30, and th 
comflete results, with all elements for calculations, are 
published in the papers of M. Domojirov. The north- 
easterp trade-wind, observed on the passage from Japan 

éo the Sandwich Islands and back, had a very regular 
force of frofn 5 to 9 metres per second ; the south-eastern 
trade-wind experienced on the passage from the Sunda 
Islands to the Seyschels, had a velocity of 4 to 9 metres 
pr second, and the south-western winds on the passage 








om Port Victoria to Aden, had velocities from 12 to 15 = 


metres per second, 
It would hardly be necessary to insist on the importance 
of such observations for meteorology, as well as for prac- 


tical purposes, and we hope that soon the still prevailing | 
prejudices as*to the possibility of anemometrical observa- | 


tions on board ships having disappeared, and more con- 
venient methods of observaticn having been devised, the 
anemometer will become on board ships as necessary an 
instrument as the log and barometer. > K 





INSTANTANEOUS PHOTOGRAPHY OF 
BIRDS IN FLIGHT 


PFOF. E. J. MAREY has lately published in the pages 

of our contemporary, Za Nature, an article on a “pho- 
tographic gun,” the illustrations to which, with a somewhat 
shortened account of the process, we are enabled, through 
the courtesy of the ediypr of Za Nature, to present to our 
readers. M. Marey’s researches on animal locomotion are 
well known ; his experiments carried on by the graphic 
method were productive of most valuable results, and 
they corrected and explained many debated points it 
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animal mechani& ; but having seen some of the results 
obtained by Mr. Muybridge, et San frgfcisco, with pho- 
tographi¢ pictures taken during an ure of the 1-500th 
of a second, he was very desigous to have the same ess 
adapted, so as to admit of its’ being applied to the taking 
of birds flying. In September, 1881, on @ visit of Mr. 
Muybridge to Paris, he brought with hit some photo- 
graphs of birds aken on the wing, but these unlike the 
invaluable series taken by the same gentleman of horses 
and men, were not the representation of a series of con- 
tinuous attitudes, but rather represented the bird in the posi? 
tion it happened ® be in at a moment oftime ; whereas, to 
explain the fall and rise of the wings and the positions of 
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Fic. 1.The Photographic Gun. 


- ‘ 
the body, it was, above all things, important to have a 
series of rapid photographs taken of the same bird over 
a period during which the whole mechanism was in 
action, so as to allow of the movements to be afterwards 
studied at leisure. After deliberating over this subject 
during the last winter, at Jast the idea of a photographic 
gun occurred to him; but the im quickness with 
which the movements shuld succeed one another, in 
order to bring a series of sensitive surfaces across the lens, 
at first presented great difficulties in the constructing of 
the machine. It was necessary to haye images taken suc- 
cessively ten or twelve times in one second, in order to 
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succeed in ob iniag the yrious positions of the wings of | twelve images, in one ‘second, of an, object on which the e 
a bird at each Ħevolution. As the result of a good deal | piece was continuously sighted. The time of exposure of 
of thought and labour, an apparatus was constructed about gach image was about #720tlPof a sgcond. 


thte* size of a sporting-pie®e (Fig' 1), which would take! The barrel of the gun is a tube containing a ‘photo- 
ae 























Fic. 2.—Mechanism of Gun. 1, Ge eral view; 2, Windowed disc ; 3, Box with 25 sensitive plates. e 4 


graphic object-glass. Behind this, and solidly mounted | work is set in action, giving to the differen? parts 
on the butt, is a long cylindrical breach, containing clock- | of the instrument the necessary motion. A central axis, 
which makes twelve revolutions per second, governs 
all the pieces of the apparatus, Of these one is a disk @f 
metal pierced with fine openings, which atts as a dia- 
phragm, and only allows the image of the object to be 
presented twelve times in a second, and each time only 





Fic. 4 —Sea-guli; beginning of depression of wing. 


for 1-720th of a second. Behind this, and revolving on 
the same axis, is another disk carrying twelve windows, 
behind which are the sensitised plates. This windowed 
disk revolves in such a way as @ be slightly arrested in 
its course twelve times in a second, when the open win- 





Fic, 3.—Sea-gull, flying ; heliograph of twelve plates obtained by the al 


Movements are seen at C, Fig. 2, No. 2, while the ex- 


work, of which thg exterior of the barrel is seen at B, 
centric at F, Fig. 2, No. 2, keeps up the regularity of this 


Fig. 2, No. 1. On pressing the trigger the clock- 
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dows are exposed to the light. The teeth to arrest its , 
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* movement. A cover over all keeps the light out from the 
reat of the instrfment, It will “te poid that during the 
instant of exposure,the sefsitise® surface is steady, ang 
when the® exposure is over, it is at once passed away. 
Pgespure on*the button tá, Fig. 2, 1) sets the machine in 
motion. Before gpplying this istrument to the study of 
the flight o¥ birds, gn experiment was made with it on a 
Qlack arrow, made to rotte against a white back-ground 
well lit up. The speed of the sotation of the arrow was 
abouts metres a second. The marksman, at a distance 
of to meffes sighted jon the ,cgntre of the target, on 
which the eye could perceive nothing save a confused 
grey shadgw, so quiek was tke rotation of thé arrow ; but 
on the development Being completed, twelve images were 
to be seen, disposed in a circular gnanner, and each showed 
not, only the arroy, but its shadow, as sharp as if the 
original þad been immovalsle. Another experiment, 
equally Beeestil, was made on a pendulum beating 
se€onds. Forto be more certain as to the duration of the 
exppsure, M. Marey next adapted to the gun a chrono- 
graphic apparatus, so that tMe time intervening between 
the taking, of each picture could be with precision ascer- 
tained. After all shese preliminary essays, the photo- 
graphy of animals in movement was attempted; and in 

ig. 3 there will be seen the photographic representations of 

a sea-gull, in which the twelve successive attitudes assumed 

during the space of a single second by this bird during 

flight are ascertained. On other occasions other success- 
. 





“Fic. 5.—Sea-guil ; endiof depression of wing. 
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f@ photographic series of a sea-gull in flight were taken 
when the bird was seen less in profile. The sea-gull gave 
exactly three strokes of its wing each second, so in the 
twelve photographs of each stroke four succeeding stages 
were reproduced. The wings at first elevated to their 
atest, then commence to be lowered ; then in the follow- 
ing image they are seen at the lowest point of their course ; 
and in the fourth image are again on the rise. In enlarg- 
ing these images, figures seen from a good distance were 
obtainable, but the sharpness of the enlargements left a 
good deal to be desired ; for the negatives were somewhat 
granular, no doubt owing to some slight fault in the 
laeag era process. The reproduction of these images 
` by the heliographic process gives excellent silhouettes (as 
seen in Figs. 4 and 5); the originals, when examined 
under the microscope, showed even the wing-feathers 

distinctly. æ 
On comparing the indications thus given by the photo- 
grapltic process withehose already attained by the graphic 
process, a confirmation of most of the principal points 
obtained by the latter were obtained; but otherwise so 
far, the latter did not seem to add much to our knowledge 
of the mechanism of flying. However, ere deciding that 
this is so, numerous observations on different birds flying 
and in different conditions of flight, during calms and 
storms, and with and against the wind, must be taken. 
Attempts were also made to photograph the bat, but its 
“small size, its flight during the dusk, and its capricioug 
method of flying made it a difficult subject; but some of 


the experiments revealed imteresting results. The angle 
. 
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of oscillation of its wings is very extended gespecially ftom 
below, when the two wings form two®vertical planes 
sensibly parallel. we 

These extremely interesting¥researches of M. Maref are 
only, as it were, in their infancy; he intends pursuing 
them much further, and his results will þe looked for- 
with great interest, by all those wh® study the subject of 
animal motion. 
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DR. FRITZ MULEER ON SOME DIFFICULT ` 
CASES OF MIMICR¥* 
I N 


his original explanatién of the cause of mimicry, 

Mr. Bates referred to the occurrence of mgny cases 
in which species of differant genera of Helicopida re- 
semble each other quite as closely as the mimickin 
Leptalides and Papilios resemble spétées of Ithomia aud 
other Heliconoid butterflies. In these cases both the 
imitating and the imitated species are Protected by dis- 
tastefulness, and it was not therefore clear how*the one 
could derive any benefit by resembling the other, Ac- 
cordingly, Mr. Bates did not consider these to be true 
cases of mimicry, but to be due, either to identical parallel 
variations of externally similar form, dt “to the similar 
adaptation of all to the same local, probably. inorganic, 
conditions,” s 

Examples of this close resemblance of species of dif- 
ferent genera of protected groups hav@ now becéme very 
numerous, and they often extend to three or more distinet 
genera, some species of which imitate each other in most 
parts of tropical America, each changing in a corresponding 
manner as we pass from one district to another. 

In my Address to the Biological Section of the British 
Association at Glasgow, in 1876 (reprinted in “ Tropical 
Nature” ),°I connected these cases with a number of 
others in which peculiarities of colour or of form appear 
together in several groups not closely allied, but always | 
among those inhabiting the same localipy and as fre- 
quently among unprotected (that is, eatable) as among 
protected groups of butterflies; and I concluded, gene- 
rally, as Mr. Bates had done, that these curious pheno- 
mena were due to “unknown local causes.” 

Thus the matter rested, till, in 1879, Dr. Fritz Miiller 
published in Avsmos a paper on “ Ituna and Thyridia ; a 
remarkable case of Mimicry in Butterflies’’; and in 1881 
a second paper, entitled “ Remarkable cases of acquired 
resemblance among Butterflies, >in which he gives a solu- 
tion of the problem as really a case of mimicry. The first 
of these papers was translated by Mr. R. Meldola, and 
communicated to the Entomological Society of London 
in May, 1879, and the same gentleman has kindly fur- 
nished me with a translation, of the second paper (the 
title of which is given below), which discusses the 
whole question in great detail, and devotes much space 
to a criticism of my suggested “ unkwown local causes ” as 
a sufficient explanation of the phenomena. I may at 
once say that I gdmit this criticism to be sound; and that 
Dr. F. Müller's theory appears to me to afford a clue 
(with some slight modifications) to most of the cases of 
close individual resemb@nce of not-nearly-related species 
of butterflies yet observed. I therefore wish go state, as 
briefly as possible, the exact nature of the explanation 
now afforded us, and this is the more necessary because 
Dr. Miiller’s theory did not receive much support when 
brought before the Entomological Society, nor did it then 
satisfy Mr. Bates, the discoverer of the true meaning and 
importance of the phenomena of mimicry as interpreted 
by the doctrine of Natural Selection, 

The explanation depends on the assumption, that some 
at least, if not all, young ins@ctivorous birds learn by ex- 
perience that the Helicongid butterflies are distasteful, 
and in so doing sacrifice a certain number of individuals 

* “ Pemerkenswerthe Fälle ceworbener AchnlichReit bei Schmetterlingen.” 
Von Fritz Mül'er. (Separat-Abdruck Sr “ Kosmos,” V. Jahrgang, 1881.) 
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~ species which are absent in the case of another. 


distasteful, cA resembf& each other, then the number 
of individuals sacyfieed is divided between them in the 
proportion of the square ofgtheir respective numbers ; so 


- that if one species (a) is twice as numerous as the other (4), 


- then 4, will only lose one-fourth as many individuals as ıt 
would do if St wera quite unlike a; and if it is only 
oné-tenth as numerous then ıt will bamefit in the propor- 
tion of 100 to 1. «It is an undoubted fact that the species 

a of ptotected butterflies, like those of other groups, differ 
greatly in abundance of individuals, some being very rare 
while others are among the commone®t of all butterflies. 
The proportionsof ico to 4, therefore, is far below the 

. amount of benefit an uncommon species might derive, b 
resembling a common one. The benefit to be derived i 
thu# clear, if the protected® species are subject to the 
danger of attacks by young birds before they learn that 
such species are utfeatable. I agree with Dr. Muller that 
they arë exposed to this danger; and when we*consider 
the great number and variety of insectivorous birds in 
South America the danger must be considerable, and 
quite sufficient to render it important for a numerically 
weak species to reduce it to a minimum, although to a 
scecies abourlding, in individuals dt may be of little im- 
portance. It has been suggested that young birds have 
an hereditary instinct enabling them to distinguish uneat- 
able butterflies antecedent to experience ; but this seems 
in the highest degrge improbable. It has no doubt been 
shown bẹ Mr. Darwin that monkeys in captivity have a 
dread of snakes, and Mr. Jenner Weir believes that birds 
have an instinctive knowledge of -uneatable caterpillars. 
But even admitting that in these two cases there is an 
instinctive hereditary aversion, it does not follow that the 
same will occur with regard to protected butterflies. 
Snakes form one well-marked group, and it isnot alleged 
that monkeys distinguish between poisonous and-harmless 
snakes ; and caterpillars can also be readily divided into 

~ the two classes of edible and inedible by their green or 
brown (protective) colours on the one hand, and their 
gaudy or conspicuous colouration or hairy bodies on the 
other. But the protected butterflies have no such general 


mark of inedibility. Their colours and forms vary greatly,, 


and cannot as a group be readily differentiated from those 
of other butterflies ; and it is not to be accepted without 
actual proof that a young bird knows instinctively every 
Hehiconoid or Danacoid butterfly in its district, as well 
as the protected Papilios afid moths, almost infinitely 
varied as they are in colour and marking, among the 
equally numerous and equally varied butterflies of other 
groups.- It therefore seems clear to me that we have 
here a vera causa for the acquisition of true protective 
mimicry by the less abundant species of inedible 


butterflies. e i 


There is however yet another cause which may have` 
* “led to mimicry in these cases, and one which does not 


appear to have been “discussed by Dr. Müller. The fact 
that the majority of butterflies are edible and are actually 
eaten by birds and other insectivorous creatures, while a 
considerable minority are distasteful and are thus pro- 
tected, renders it pretty certain, æ Zriori, that there exist 
many degrees of distastefulness. “Certain species appear 
to be rejected by all insectivorous creatures, while some, 
though not eaten by birds, may be devoured by -lizards, 
dragon-flies, ôr spiders. Some, too, may be eaten by 
some birds and rejected by others, and no ornithologist 
will think it strange or improbable that a trogon should 
-have somewhat different tastes from a tyrant-shrike or a 
swallow. Again, in some species the distastefulness may 
extend to all the stages of egg, larva, pupa, and perfect 
insect, while in others it may be confined to one or more 
of these stages; or special®dangers may exist for one 
But it 
is evident, that, 1f these-differences exist, it will be advan- 
tageous for the les$ protected to mimic the more com- 
e 
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between the different genera, with perhaps some tendency 
to revert to a common, Stvlegof colouration or marking, 
‘will afford facilities fer the development of this class of 
mimicry even greater than occer in the case of the dis- 
tinct and often remote f&milies of completely unprotected 
butterfliés, 
whole series of species of distinct g&nera of Héliconoid 
butterflies apparently mimicking each other; ‘for such 
mimicry -is anteced@ntly probable on account of the 
greater need vf-protection of some of these species than 
others, arising either fròr some especies being less dis- 


tasteful to certain enemies, or less numerous, and therefore _ 


likely to suffer to a serious-e&tent by’the ajgacl#s of inex- 
perienced birds. When these two conditions are com- 
bined, as they often woul@ke, wehave everything necessary 
for the production of mimigry. nee Ney 

“ The explanation now given, so far as it refers to the 
various degrees of protection, may be extend to explain 
those cases in which various groups of Nymphalidz or 
other families appear to mimic each other; such as: Cata- 
gramma, Callithea, and Agrias in one series, and Apatura 
with Heterochroa in another. In my “ Tropic&l Nature” 
(p 257) I have remarked—“ Here, again, neither genus 
is protected, and the similarity must be due to unknown 
local causes’? ; but this is more than we know, and I now 
think that*some of these groups—perhapg Catagramma 
and Heterochroa—are partially protected, and the advan- 


tage of sharing in this partial protection has led species, 


of altogether unprotected and much persecuted groups to 
gain some protection by mimicking them, whenever their 
general form, habits, and style-of-.cotoration offered a 
suitable groundwork for variation’ to' dct upon. 

If these views are correct, we shall have the setisfaction 
of knowing that all cases of mimicry-are explicable by 
one general principle; and! it seems strange to me now 
that I should not have seen how readily the principle is 
applicable to these abfformal cases.. The merit, of the 
discovery 1s however whollv*due to Df. Fritz Muller; and 
it is to be hoped that he will completé his work by obtain- 
ing, if possible, evidence of” its correctnfss, 
thing required is an experimental proof of various degrees 
of inedibility in butterflie&&, during the different stages ot 
their life-history ; ‘and also some observations as to the 
comparative abundance of the species of protected butter- 
flles which mimic each other. If to this can be added 
the proof that such groups as Catagramma, which seem 
to be the objects of mimicry, are “partially protected by 
inedibility, the chief remaining difficulty in the application 


of the theory of natural selection to all known cases of 


protective imitation will have been cleared up. i 
ALFRED R. WALLACE 


` 


NOTES - : 


, e é cA 
In reference to the Darwin Memorial, to which we referred 
last week, the honorary secretaries have issued a circular asking 


for contributions to the fund. In this memorial it is stated that . 


though the works of Charles Darwin are his best and most 
enduring memorial, it is felt by his many friends and admirers 
that these should not be the only one. They aye desirous of 
handing down to-posterity the likeness gf a man who has done 
so much for the advancement of natural kpowledge. They wish 


also to establish a fund associated with his name, the proceeds © 


of which will be devoted to thefurtherance of biological s cience 
A committee has accordingly teen formed, of which Mr. T. G; 
Bonney-and Mr. P. Edward Deve are the hon. secretaries, ` The 
committee is one of the highest influence, comprising the leading 
foreign ministers, the two Archbisgops, and the best-known 
names in all ran\s and professions. : 3 
e JOHANN CARL FRIEDRICH ZOLLNER, whose death we 
srecently announced, was born at Berlin on November 8, 1834. 


We need not, therefore, b@ surprised ‘to find ` 


The chief, 
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Bis fitst publication of impfortance¥ yas ehtitled ‘ Grundzige 
elner*allgemeinenePhstometrie des Himmels” (1861), and in 
1865 followed the work, which mustgbe considered his principal 
oie, “Phetometrisché Untersuchungermit besonderer Rucksicht 


ayf gje ied igen Beschaftnheit der Himmelskerper” (Leipzig, } 
_Engelmgnn). 


The photometer constructed by Zollner compares 
the light ofthe celesgjal object observed with an artificial star 


* produced by a constant source of light (the flame of a paraffin 


lamp kept at a constant height), wħicl® can be varied at will by 
turnifig twg d¥*the three Nicols through which the light from 
the flame has to pass.  arystale late allows of variation of 


colour. With this instrument Zöllner observed both the moon, 


the principal pjgnets, and the fied stars, and the Bist chapter of 
his *‘ Untersuchungen ” contains an interesting attempt to explain 
all the various phengmena*of variable stars, sun-spots, &c., by 
éhe "gradugl cooling of all the celestial bodies. In several later 
papers in ghe Proceedings (Berichte) of the Saxon Society of 
SGiences these ideas are further developed, particularly with 
respect to the nature and periodicity of sun-spots. , Without 


` knowing it Zollner here followed in the footsteps of Buffon. 


Zöllner neXt directed his attention to spectrum analysis, and on 
February 6, 1869, he read a paper before thé Saxon Society on 
a method of observing the solar prominences in full sunlight ; 
but Z@lner did not obtain a suitable instrument for carrying out 
bis idea till some months later. 
which produces two spectra side by side and in opposite direc. 
tions, has been utilised by himself and others for determining 


the rate of 1otation of the sun by the shifting of the spectral lines | 


at the opposite limbs. Most of his spectroscopic researches 
relate, however, to the solar prominences. In 1871 Zoliner 
publishedg paper on the nature of comets in the Leipzig Berichte, 
and.the following year he republished this paper together with 
two papers by Olbers and Bessel, and a number of chapters ‘‘On 
the Theory of Comprehension” in his well-known book, ‘‘ Ueber 
dig Natur der Comefen,” which excited much comment at the 
time, and made him many enemies. About the same time a 
new chair of ‘‘@hysikalische Astronomie ” was founded at the 


° Leipzig University, to which Zöllner (who had for some years 


been cXtraordinary professor) waseppointed, His astrophysical 


- activity was at that time at its height, but soon after he turned 


his: attention to spiritualism, which seems to have absorbed all 
Mis-energy of late years. 


Ir is proposed to hold a meeting of the subscribers to the 
memorial to the late Prof. Rolleston on Thursday, June 1, at 
3 p-m., in the Library of the Royal College of Physicians, for 
the purpose of determining the form that it shall take, 


Mr, JOL, E. DREYER, assistant at Dunsink Observatory, has 
been appointed to succeed the late Dr. T. Romney Robinson as 
director of the Armagh Observatory. 


PROF. HarcreL has returned to Jena from his voyage to 
Ceylon, ~ 

THERE have been great rejoicings at Lucerne this week in 
cĦMnection with the opening of the St. Gothard Tunnel. 


WITH reference to; the communication which we published 
last week, from. Mr. T, F. A. Brown, on the cuckoo singing at 
night; we have receyed letters from several correspondents, 
detailing observations similar to those of Mr. Brown.” It was 
not a previously unknown fact that cuckoos call at night, but 
the fact is probably not so familiar as it might be. 


M. Janssey took magnificent photographs of the recent eclipse 
at the Meudon Observatory, Paris, where his revolver was set 
into operation to determind*the first and the last contact. He 
also took two-series of photographs 90 cent. diameter, one nega- 


. tive, and the other positive by direct exposure, with two large 


refractors. This is the first time that the whole photographic 
[ e e 
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His ‘ Reversionsspektroskop '»" 


„ments are ‘all standards, verified at Kew. 


g . 
poler of the Meudon Observatory has been set ifto operttion, 


In the sitting of May 22 of the A@ademy of f Shhences, M. Janssen 
presented the photographs of the last dontact obtained with his 
reyolver during the eclipse, o& Daguerreotype plates: s He 
stated that the inspection of the several images proved the con- 
tact to have taken place at a later time than gthat calculated. 


He presented also alarge image, go cefit. in diameter, obtained” 


with his large refractor, and stated that he vas junable to detect 
any difference in the immediate vicinity ‘of the moon fn the, 
representation of faculeg and the minuteedetails of the sun's 


| structure. He confdered the fact to be opposed to the existence 


ofa ‘sensible lunar atmosphere, as inferred frm the spectroscopic 


observations of the French astronomers in Egypt. 


On May 17, M. de Mahg, the French Minister of @Agri- 
culture, presided at the laying of the first stone of the Observatory 
of Ventoux, at an elevation of 1912 metfes abovt the level of 
the sea. °M. Naguet, deputy to the FrencheLower Hoyse and 
Professor of Chemistry, delivered an eloquent address on the 
opportunity of establishing mountain observatories, as inaugur- 
ated by Leverrier on the top of Puy-de-Déme (1465 metres), 
gi practised at the Pic du-Midi (2877). 2 ° 


IA LOCAL observatory has been established at Besançon, in 
order to determine the exact time by astronomical observations. 
This city is considered as the headquarters of French wich and 
alock making. s 


Mr. C. L. Wraccr, F.M.S., has just established a meteoro- 
logical and climatological station at the Sanitary Depôt, Stafford, 
Mr. J. B. M‘Callum, the borough surveyor, and his brother, 
Mr. T. M‘Callum, have kindly undertaken to observe”for Mr, 
Wragge every morning at nine o’clock (local time). The instru- 
The elements of 
observation consist of air and earth temperature, moisture, rain- 
fall, direction and force of wind, kind and amount ofecloud, 
hydrometers, and probabiy ozone. : 


Gieh of Gera (Reuss, Germany) announ ces the issue of 
Frisch’s edition of Kepler’s Works (eight vols.) at about one-halt 
the original price. 


ite June number of the American Naturalist will contain a 
biographical notice of the late Mr. Darwin by Dr. Packard, and 


the articles will be devoted almost exclusively to the subject: of 


Evolution. 


iM. W. DE FONVIELLE writes to us as follows';-—‘*I am in a 
position to send a few interesting particulars of an aeronautical 
cent which was made on May 18 by M. Eloy, in compliance 
with the programme alluded ton last week’s NATURE, The 
ascent was made on the 11th day of a well-defined period during 
which the prevailing wind was almost, without intermission a 


. 
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strong north-easterly breeze which has been detrimental to agri. © 


culture. The sky was clear deep blue, and the air cold and dry. 
A large number of dense small cumul, dark, well defined, with 
round edges, were seen carried by with the wind ‘almost without 
intermission, except dwifig the eclipse, when the weather was 
magnificent. This period having terminated onl? on -the 20h 
by a total change of wind, the observations taken may be consi- 
dered as giving a fair idea of the atmospheric conditions which 
prevailed during so many days. These clouds were floating at 
an altitude of more than 2000 metres, and very cold, the ther- 
mometer having descended abruptly to.-4° and -6° centi. 
grades. When crossing this cloud, the aei ial travellers perceived 
no isolated flakes of snow, but thè air Seemed. illuminated by 
sudden lights, as if rays travellueg from the sun had been reflected 
by minute icy.particles. The bélloon having ascended to the upper 
surface of the clouds, and travelled during more than an hour out 
of view of the land, the aéronauts were “nable to perceive the 
l b g * os a 
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aureole round the ghade of the balloon, which remained visible 
during the whole of the excursion on the upper, face of the 
clouds. I explain thi$ i aie by the fact that the cloud 
. wag formed by solid water and that the aureole was less easily 
detected than when it is formed of; vapour, being’ less brillant, 
the same relatidh betwgen these two phenomena existing for 
luminosity as between halos and raimboWs. The aeronants 
having remained at afi altitude of two to three hundred metres 
from the clouds, were unable to perceive the coloured rings 


` which were visible to me and M. Brissohet, gavigating only at a 


few metres above sipfilar legions of icy particies. It may have 
also occurred that o@r friends wer€ blinded by the light from the 
sun, whichgt four o’clock was very powerful, and so detrimen-« 
tal toetheiw eyes, that before emtering the clouds they were 
unable to look fixedly at the earth to ascertain their path. It is 
the first time that I hàve heard of aeronauts having experienced 
the want oF coloured. spectacles to inspect our planet. ° 


A 
THE new-Eddystone Lighthouse, which replaces Smeaton's 
‘famous work, built 120 years ago, was opened by the ‘Duke of 
Edinburgh last Thursday. 


UNDER date of Constantinople, May 17, an earthquake is 
reported to have occurred in the island, of Karpathos, 


-` . 

‘THE first number of ‘a small publication bearing the title of 
Studies in * Microscopical Science, and edited by the well-known 
préparer of microscopic objects, Mr. Arthur C. Cole, F.R.M.S., 
‘fassisted by several eminent specialists,” has just been pub- 
lished, It consists of a description and lithographed figure of a 
microscopical slide, which is issued, along with the description, 
‘to subscribers, The subject of this first number is yellow fibro- 
cartilage, and the preparation on the slide is a longitudinal 
vertical section of the pinna of the cow’s ear. It 1s double 
stained,in logwood and eosin, and is a well-mounted and highly- 
finished object. *‘lhe plate is fairly good, though perhaps a 
little wanting in‘ softness; it represents the secticn under a 
magnifying power of 333 diameters. The eight pages of de- 
scriptive- letterpress contain—1. The name of the object and its 
etymology. 2,- A very good Uescription of the preparation 
under different powers, and of yellow fibro-cartilage ın general, 
after the action of various reagents; also a few remarks upon 


* its physiology, 3. An account of the different methods of pre- 


‘ 


paration which may be employed, with, their respective advan- 
tages and drawbacks; and lastly what seems a very complete 
bibliography of the subject, Altogether this first number has 
been well caried out, and promises well for the rest of the 
series, There is no doubt that of the subjects are judiciously 
chosen, this periodical will be®a success, as it ought to be of 
great use to students and amateur workers in science. Itisa 
pity that no lst of the proposed cubjectsis given. It would be 
a decided advantage to know what the series -for the present 
year will probably be, but beyond the fact that etwenty-six bisto- 
logical will alternate with eighteen botanical, “and eight petro- 
logical preparations, one issued each rel, the prospectus tells 
us nothing. 


e 


A cuRIoUS fact `regardıng a dragon-fly (Æschna cyanea, 
Mull.), often met with near Florence, has been observed by 
Signor Stefanelli. There were several nymphs of the animal 
in a cistern of water. Some which were near being transformed 
came out of the water a little way during the night, and, attack- 
ing several of the new-born perfect insects which had not yet 
begun to fly, voraciously devgured them. ‘This singular practice 
{it is‘suggested) may explain why one finds such a small number 
of Æschna cyanea, in comparisonewith the number of nymphs. 
In raising the larvee and nymphs of the dragon-flies, the best 
food, according to Signor Stefanelli, is meat, and especially 
fish. 
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THE Queenwood College Matuaf Improvement Society”: seems» 
to be an unusually active one, We have fecefved a very favout- 
able Report for the past .térm ; tĦe work, done is very varied, 
and several of the lectures and papers “have been “published 
separately in a neat-form. e ae 

From the Report of the Cardiff Naturalists’ Sogety"for the 
past year we learn that it 1s in a highby satisfactory condition. 


oo w 
A NEw work, entitled Tee Hall Marking of Jewellery Prac- 


tically Considergd,” by George E. Gee, author of¢'* The @old- 
smith’s Handbook,” ‘The 6ilversmigh’s Handbook,” &c., is 
announced for. jmmediate publication by Messrs? Crosby Lock- 
wood and Co§ London. The w®rk will ficlude_an eccount of 
the Assay Towns of the United. Kingdom, the stfnps at present 
employed, and will deal fufty with *the Laws relating to the 
Standards and the Marks at all the existing Assay Offices, &e., 
The same publishers also announce a new dnd enlar ayied edition ` 
of “ The Manual of Colours and Dye Wares : their Proper, 
Applications, Valuation, Impurities, and Sophistications,” ge- 
vased and enlarged by the autha®, Mr. J. W. Slater. 

A REVISED edition of the rules for the International Fisheries 
Exhibition to be held at South Kensington next year, has been 
issued. Among the prize essays are the following :—(1) rool; 
The Natural History of Commercial Sea Fishes of Great Britain 


‘and Ireland, with special reference ta such parts ef their naturad 


history as bear upon their production and commercial.use. This 
would include natural history, habits and localities, fish #requent 
at different seasons, and artificial propagation. (This will not 
include the Salmonidæ.) (2) rmo/, - The ‘effect of the existing 
National and International Laws for the Regulation and Protec- ` 
tion of Deep Sea Fisheries, with suggestions for impgovements - 
in said laws. (3) 1007, On improved facilities for the capture, 
economic transmission and distribution of sea-fishes. Second- 
Class Prizes (amount not defermined) :—~(1) On the introduction 
and acclimatisation of foreign figh. (2) Qn the propagation of 
freshwater fish, including Salmonide. (3) On oyster culture. 
(4) On the best means of increasing the supply#uf mussels and 
other molluses (oysters excepted) used either for bait or food. ° 


IN a recent paper called «Le Grain du Glacier” (Areh. des , 
Sciences, April 15), Prof. Forel ably investigates the phenomena 
of glaciers, developing a theory similar to Hugi’s and’ Grad’g 
and which he would rather-designate by increase of the crystalline 
grain, than by dilatation, The crystalline grain is found to 
increase as the glacier descends: from the size of a small nut at 
the limit of the sevé it becomes as big as a hen’s egg at the 
terminal part ; Prof, Forel has seen grains at the lower end of 
the Aletsch and other glaciers, 7 or 8 ctm. (over 3 in.) in the 
longer diameter. He estimates the volume-increase at about 
4h per cent. annually. Molecalar affinity is the force which 
augments the crystal at the expense of the water which bas 
penetrated the mass, circulating in capillary fissures. For details 
of the theory, and meeting of cbjections, we must refer to the 
original. Znłer alia, Prof. Forel finds evidence against the view 
(which is adverse to the dilatation theory), that the central tep- 
perature of a glacier remains a: zero, invariably and constantly. 
He considers the mean temperature of a glacier at the end of 
winter to be somewhat less than seven degrees below zero C. -7 
` THE additions to the Zoological Societ}’s Gardens during the 
past week include a Macaque Monkey (Macactus cynomolgus) 
from India, presented by Mr, F. Foreman ; a Collared Peccary 
(Dicotyles tajagu) from South America, presented by Mr. G. H. 
Hawtayne, C.M.Z.S., a Medizerranean Seal (Monachus albi- 
venter) from the Mediterranean, presented by Mr. M, Yeats Brown; 
an Oak Dormouse (AZyoxus dryas) from Russia, presented 
by Prof. Wrzesniowshy ; two Argus Pheasants (Argis giganteus . | 
@ 6) from Malacca, presented by Major McNair, C.M.G., and“ 
“Mr. J. M. Vermont; two Common Buzzards (Buteo vulgaris) 
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from “Scotland, presented by Mr. Je Faed; a Great American 


e ry . 


ron (Arder h@odi&s), captured at sea off Cuba, purchased ; a 
Ruddy-hzade1 Gocse (Bernie rubsiiceps), bred in the Gardeps. 
The foll Sving species of Butterflies anf Moths have been exEibited 


_ àin the Insect Hou e during the past week :—Silkmoths : Samia 


cecropia, Attacus gynthia, Atiacusernyi, Attacus atlas, Attacus 
‘yoylei, Actas sclene@Actias luna, Cricula trifenestrata ; Butter- 


X efes: Papilio machaon, Anthocharis cardamines, Thais polyxena, 


. gives the four stars, 


elitea cinxia; Moths: Smerintls ocellatus, Cherocampa 
elpenor, Broserpinus anothere, Sesia ecoliaformis, Sesia spheci- 
formis, Trockilium aptjor'ne, Stifpteron tabaniforme, Pygara 
bucephala, Twelve specimens of a leaf insect @PAy/lium scythe) 
from eggs trensmitted by Mrs. M. A. Meres and Mr. Wood 
Mason from India, have also emegged. 


s 








>. *OUR, ASTRONOMICAL COLUMN ' 


Tae Tarezium oF Oxion.—Prof. Holden, in an appendix 
to the Washington observations for 1877, has discus-ed a long 
series of measures of the multiple-s'ar 3 748, made with the 26- 
inch refractor by Prof. Asaph ‘Hall in 1877 and 1878. It is now 
known tHat the nebula in Orion was discovered by Cysat in 1618, 
thirty-eight years before Hayghens published an account of-it, 
and his discovery is mentioned in his ‘* Mathemeta Astronomica 
de Cometi Anni, 1618”; Bessel refers torit in his investigation 
of tĦe elements of the great comet of this year, in’ the Berliner 

@Fakrbuch fore 1803, Cysat does not distinctly mention the 
number of stars, but clearly indicates their locality. 
in the é Systema Saturnum,” 1659, describes his own discovery 
of the nebula, and refers to ‘three stars close together,” which 
are shown in an accompanying figure. He saw the fourth star, 
completing what is now known as the trapezium of Orion on 
January 8, 1684, and Prof, Holden records that the last obser- 
vation mgde by Huyghens was upon this system, on February 4, 
1694, and the sketch in his manuscript journal under that date 

In Hooke’s ‘‘ Micrographia,” published in 

1665,"is a note (tc which the attention of the American astro- 

nomer was drawn by Mr. H. B. Waeatley), which would imply 
that he was aware of the existance of the fourth star (notified by 


. Cassini in his treatise on the comet of 1652), and of the fifth 


star, the discovery of which 1s usually attributed to W. Struve. 
He writes: “ In taat notable asterism also of the sword of Orion 
where the ingeniors Monsieur Hygens van Zulichem has disco- 
vered only three little stars in a cluster, I have, with a 36-foot 
glass, without any aperture [diaphram] (the breadth of the glass 
being some three inches and a half), -discovered five, and the 
@winkling of divers others up and down in divers parts of that 
small milky cloud.” Sw John Herschel, in the Memoirs of the 
Royal Astronomical Society, vol, iii. mentions that Sir James 
South had pointed out to him in the orginal M.S, journils of 
the Royal Society a note which runs thus: ‘‘ September 7, 1664 
Mr. Hooke. . . the same relateth to have found those stars in 
Orion’s belt, which M. de Zulichem maketh but three to be 
five.” Prof. Holden made some special experiments in January, 
1878, with the 26-inch refractor at Washington, the aperture 
reduced to 3} inches, and arrived at.the conclusion that if the 
fifth star weregf the same brightness in 1664 as at this time, it 
would not have been discovered by Hooke ; but, on the contrary, 
Mr. Burnham has brouzht together a number of cases in which 
the fifth star has been seen recently with such an aperture. The 
sicth star was detected by Sir Jéhn Herschel in 1830, Of other 
“wars, suspected by several observers, Prof. Holden, during six 
years’ observations of the nebula’ surrounding the trapezium, has 
not discovergd any trace, 7 
The Washington measures in 1877 were made in a dark field 
with the wires illuminated by a red-glass lamp ; those of 1878 were 


"+ made with the field ilfuminated, and with black wires. The mean 


results of the two years’ observations of the four principal stars, , 
after a complete reduction, are as follow, for the epoch 1878°0:— 


Position. Distance. Position. Distance. 
ab... 311 72... 13118 | Be 95 37 1... 21°758 
ac... 61 g& ... 13'454 BF ne 32577 <. 8774 
ad ... 342 18'4 ... 16973 cd .., 299 210 n. 19°364 


The results obtained by South in 1820, W. Struve in 1836, 


: Liaponoff in 1849, O. Struve in 1870, Nobile in 1876, apd 


Jedrzjewiez for 1878, are brought together for comparison 1, 
Prof. Holden’s paper. 3 
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Huyghens, . 


-thrze years. 


“cepted the invitation. 


-ward read like accounts of 


è E E ey 


Pe $ a A l [Hay 25, 1882 
Se ——_,—_,—- j 


[] g 
Measu-es of the fifth and sixth stars, in 1877-78, give the 
positions and distances subjoine@, for 1878-#:— i 


°° ganda’ 121 262°." 3984 
aand é& ... 320 43°3 16504. 8 
. bands 352 80 4'194 


In concluson, Prof. Holden remarks: “It eppears that after - 
makıng due allowance for the unavoihble, acci tental, and sys- 
tematic errors, the” comparison of all our measures on the six- 
stars of this system shows their probable physical association.” 

THE CometT.—During the last fortnight the in-:rease in the 
brightnes~ of the present co net appears not to have differed 
sensibly from that indicated by theory. @On May 21 it was 
hardly below 5°5m. . Pd 


GEOGRAPHICAL NOTES * i 

AT the Anniversary Meeting of the Royal Geographical 
Society on Monday, the medals were prese ited, as we said some 
time ago they would be, to Dr. Nachtigal and Sir John Kirk. 
Mr. Frahcis Galton gave sonie-account of thg progress of geogra- 
phical teaching in schoxl:, which the Society endeavours to pro- 
mote by holding examinations and the grant of medals, &c...He 
quoted a passage from the report of the examiner, Prof. H. N. 
Moseley :—*‘ I have,” Prof. Moseley says, to congratulate the 
society on the good work effected by its annua® award of school 
medals, As my experience as an examiner fh geography increases, 
the more I am convinced of its pre-eminent fitness as a subject 
of education, and the more I deplore that it is almost entirely . 
neglected as such in this country: Competent teachcfs of the 
subject appear to be scarce indeed, but ites amply apparent from 


G 


- 


the society’s examinations that most valuable results can be pro- * 


duced by really able instructors.” 
in which these examinations had been held, and fifty-six medals 
-—four annually—~had been awarded, while altogether ninety- 
eight boys had obtained honourable mention. Of fifty-two 
schools jnvited to compete, forty-one had sent up candidates, 
Among these the Liveryool School had been distinguished, its 
scholars having gained med uly fifteen times ; while Dulwich had 
obtained eleven medals since 1875, and two in each of the last 
In the Scotch and Irish schools’ the boys were 
younger than in the high schools of this couatry, and that ac- 
counted, perhaps, fur the fact that of five Scotch and seven Irish 
schools invited to compete, only two in each country had- ac- 
He regretted that the great schools of 
Rugby, Shrewsbury, King’s College Schol, and St. Pauls 
School, London, had not yet sent competitors. The president 
then reviewed the progress of geography during the past year. 
He referred to various -efforts which were being made to train 
those wh» mizht have opportunities of pursuing geographical re- 
search, Sir Allen Young, the president stated, was busy getting 
ready the whaler Zope, whichihe has hired, for the search for Mr, 
Leigh Smith and his party. 

. WE referred some weeks ago to the unusually early date at 
which ice appeared in the Atlantic this year; the supply has 
gone on unceasingly since, and the New York correspondent of 
the Stzndard states that the reports made by shipsc»ming west- 
rectie exploration; :—One. ship. 
passed icebergs almost daily between May 7 and 17, in latitude 
43 deg., longitude 37 deg. Many were of immense size, and 
were visible for forty miles, others were within arm’s length of 
the ship’s side. Arctic animals were seen upon them, some 
living, and othfrs skeletons, The Atlas lmer 4z/sa, from 


“Aspinwall, reports that in the middle of the afternoon of the 7th 


it was dark, and lights were necessary. Ten water.pouts were 
observed whirling in d#hgerous proximity to the ship. They 
were rendered vi ible by the lightning. The gaptain of her 
Majesty’s ship Tenedos reports that the ice is nearly solid from 
Cape Breton to Newfoundland, and that two ocean steamers have 


„been caught in it. The brigantine Rescue was completely crushed 


near Belle Isle. The crew, numbering seventy-two, took to the 
ice, although there was a heavy rolling swell surging among’the 
floes. A perilous passage was made by the steamship Mastif, 
of Scotland, which has arrived at Montreal She was among 
the ice fof nine days. The crew and passengers, becoming des- 
perate, cut a passage through the ice, which was sometimes 
twenty feet above the water. Another ship, the Western Belle, 
from Greenock, struck an iceberg off Newfoundland on May 1, 
and sank instantly with her captain (Frew) and thirteen hands. - 
Hert V. of Petermann’s A/itheilunge& contains a long ač 
count, by Dr. Woeihof, of bi journey in Mexico and Central 
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America; a paperyof Touch interest by Dr. Konrad Jarz on the 
ice caves of Frain in Moygavia ; a shoit account, from the Russian 
of Fetisoff, of the JasNil Kul or Kulduk Lake in Central Asia 


. (407 25 N., 76° 42’ E.); and sdme account of the Fiji Islands, 


, 


to accompany gn excellent new map of the group. 2 


. BARON NORIÆNSKJÒLD has published the first volume of the 
t Scientific Results of the Vga Expeditign.” It covers 800 
pages with maps and tables. Besides the papers on the Aurora, 
of which we have already given an account, there are papers on 
“he Health of the Expedition, the Colour Sense of the Chukchis, 
on the Botanical Collections, Meteorol6gical Observations, the 
Invertebrata of the Arctic Seas, and other matters, by the various 
members of the exfgdition, ° 


. MESSRS, MACMILLAN AND Co, have published a sixpennys 
edition of Waterton’s famous “‘ Wanderings in South America,” 
with the Piographical introduction and explanatory index of the 
Rev. J. G. Wood, andetgo illustrations. m 

* Garr, BURTON and Commander Cameron have regrned to 
England from thei# visit to the West Coast of Africa. 


THE Geological Society of Stcckholm will send a party to 
Spitzbergen this summer for the geological survey ofthat island. 
The two members selected for this object are the well-known 
geologists, Dr, Nathorst and Baron de Geer, who will-leave 
Drontheim on June @ in the whaling*smack Byona for their 
destination. ; 





` ' 
„FOOD-PĻANT IMPROVEMENT? 


THE food-question may be divided into two parts., 1. Its 

production (raw material). 2, Its preparation when pro- 
duced. It is my intention to consider the first part only—food 
production, This, again, seems naturally to divide itself into: 
1, Plant-food. 2. Animal food. And again, I propose to 
speak mainly of the first alone, alluding only incidentally to 
animal-food, upon which I will commence by making what 
remarks I have to make in order,to clear the ground for the 
consideration of A/ani-food, the subject upon which I havé been 
invited to address you, The improvement effected in the pro- 
duction of animal-food by the careful breeding or long repeated 
selection of.sheep, cattle, and swine is so well known as to 
render it quite unnecessary to occupy much of our time in its 
consideration ; I will only adduce one or two striking illustra- 
tions to show the 4#a of change which has been thereby“accom- 
plished. There is very strong ground for believing that the 
celebrated improved breed of shorthorn cattle is descended from 
a race originally black. Now black seems to have been in the 
eyes of all the best breeders of it a colour to be got rid of or 
wiped out, and this most certainly has been effected, for no 
single instance of it is now to be found. The improvement in 


- the outward form of the animals has béen carried almost to the 


breeders’ ideal of perfection, These are external changes. 
Early in the history of shorthorns the breeders in Yorkshire 
made the production of milk their chief point, while those in 
Durham saved for breeding purposes the progeny of those cows 
only which showed the great@t tendency to lay on meat, and 
the result is the ‘‘Improved Durham,” the pride -and glory of 
the modetn cattle show, but which are very poor milkers; while 
the ‘‘ York” shorthorh is synonymous with a cow specially 
productive of milk. These’ are internal changes effected in 
animals by selection.’ When we turn to plantsevhat do we find ? 
The first thing, aud which is apparent to everyone, is that each 
produces “fruit after its kind.” . But close observation shows 
something more than this, viz, that although each produces 
‘after its kigd,” no two plants of any kind are absolutely alike. 
I speak not of monstrosities, of which the characteristics are not 
heritable, but of that ever present tendency throughout nature to 
variation, of which the horticulturist has availed himself. These 
variations, of which we can ro“t through the great principle of 
inhetitance are generally slight, so much so, indeed, as to be 
quite inappreciable by the untrained eye or hand, but they are, 
nevertheless, striking encugh.to one competent to observe them. 
Iwill give a familiag illustration of this. Nothing can well 
seem more alike to an ordindiy person than the sheep composing 
a well-bred flock, but'the shepherd knows them all apart as 
well as if each had a name. To Rim they are no more ‘‘all just 
alike” than are the members of his own family. That these 
differences, apparently so slight, can be practically availed’ of, 
1 Paper read by Major Hallett at the Brighton Health Congress.. 
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the existing improved breeds of sheep prave beyond doubt. 
have already said that no two plants are absolutely alike. Of 
aay two, then, one must pe (in tH direcțjon of the difference 
betwéen them) superior to the other,- This fact, còuþled' with 
the principle of inheritance, js the vefy key-note of all posible 
plant-improvement. But, % may be asked, do plants offer’ 
opportunity of improvement by breeding equal to that presented 
by animals? Surely much greater. #4 cow or ewe produces at 
a birth one (or two) only—a sjngle grain of wheat has pro 
a plant, the ears upon whfch contained 8000 grains all capable 
of reproduction, Nowewe can plant all thesë, and of the 
resultant 8000 plants reser¢e*only ehe best one of all to per- 
petuate the race, rejecting every other. Can anything approach- 
ing such a cheice as this be affosded anyebreeder of cattle or 
sheep, no matter how extensive his herd or flock@ ‘The adyan- 
tage on the side of the wheatgbecomes almost infinite when it is 
considered that in the case of the above gnimals three years 
(instead of one) are required fo» each reproduction. - : ° 
. Before giving a few examples of results already obtained in 
cereal development, I will mention analogous improfements¥b- 
tained in vines and in beetroot cultivated for sugar, Many 
years ago an old friend from Pigdmont, having a relative a vine 
grower in Italy, carried back with him from here a sufficient 
knowledge of my system of selection to enable him %o explain 
its principle. Some seven years after, pon my ‘friend again 
visiting me, he told me that his relative, knowing him to be in 
London, had written to ask him if he could arrange there for the 


disposal of ‘his wine, and thar he, without reading thig letter ' 


through, at once replied in the affirmative. Thie he did,.as he 
knew the small extent of his relative’s vineyard—some 12 acre-. 
“ You may judge of my astonishment,” said this gentleman to 
me, ‘‘ when upon reading his letter to the end, I found that he 
had, without having increased the extent ‘of his. vineyard, three 
times the quantity of wine he formerly produced, and this simply 
through having followed the plan of selection I had suggested 
to him.” The cultivation of beetroot for sugar is a vgry impor- 
tant one, and any increase in the percentage of sugar contained 
in it is of very high value. The following from Toronto, 
Canada, appeared in the Gardener's Chronicle and Agricultural 
Gazette of March 22, 1873,eunder the head of ‘‘ Foreign Corre- 
spondence” :—‘‘ The most vitalepoint, however, of the Veetrapt 
grower is the quality of the seed he uses ; when beets were first 
grown for sugar, 5 per cent. of sugar was the amount obtained, 
now 15 per cent. is obtainable in favourable instances, This 
has been attained entirely by the improvement of the pedigree 
principle of the seed, The quality of richness in the root was 
attained by Vilmorin in the following manner:—Each root is a 
perfect plant, and therefore, in the examination of cacheroot for 
the production of seed, the quality of it had to be ascertained» 
For this purpose, Vilmorin had a set of most delicdte instruments 
made for the determination of specific gravity, and hé found 
that the specific gravity was indicative-of the sugar contained, 
The cups he used were no larger than a lady’s thimble, and the 
saccharometer or measure of specific gravity equally small. The 
foots were first selected according to the best ordinary rules, 
then a small portion of each root was punched out of it in such 
a part as to Injure as little as possible its future growth; the 
pieces were reduced to pulp, and the juice was extracted. All 
the roots which did not yield juice up to a certaig standard were 
ejected, whilst those which reached the standard were planted 
for seed ; the roots produced from this seed were found to be 
constanily increasing in richness, and a few years of the „process 
produced the great percentage cf sugar which is now attained.” 
Imay here mention in‘reference to the foregoing that I had, ¢o 
long ago as 1860, come to the conclusion that vigour of vegetable 
growth was identical with the power of supporting animal life, 
and that’ specific gravity was the measure of both. The difficulty 
of deterinming the specific gravity of a Brain of wheat without 
impairing its vital-vigour was, however, fdund insurmountable, ` 
I will now refer to results obtained in cereals by selection, 
taking wheat asthe illustration. The chief points to attam are 
vigour of growth, hardiness, productiveness, and quality, and 
these have become as permanen: characteristics of the pedigree 
cereals as are the good points of a thoroughbred animal, and 
reproduce themselves as surely, I begin with a report from near 
Perth, Western Australia, in 1862, Mneteen years ago.’ “The 


English wheat (Hallett’s) sown before I came, produced when ` 


drilled 29 bushels per acre ; and when dibbled, 35 bushels per 


„atre. ‘The average crops about here are under ten ; ours were 


six; and our neighbours’ opposite 44 bushels per acre. The 


i 
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` largest ear produced 113 grains, The greatest number of ears 


- fone ‘stool’? wat 72,” And next I give the ast report received 


of the same wheat, from Newe Zealand, published in the Otago 
Daily. Times of Jung 3, -1881 :—‘ We have been showt two 
samples of wheat grown By Mr. M, C. Orbell, at Waikouaitai, 
adac do not remember to have sęên any to compare with them 
in this*tougtry. @hey are known as Hallett’s Pedigree wheat, 
Hunter’s White, and® Original Red. The yield exceeded any- 


~eething ever grown in the district before. Mr. Orbell sowed 14 


, 


+ 
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bushels upon one acre, and the y®ld@vas 72 bushels (or nine 
quarters) of peod marketable wheat. Many of the plants con- 
sisted of ver go ears, gone of which contained as many as 
132 grains each, Hallett’s Pedigree white Canadian oats, intro- 
duced by ihe same importers, have, we understand, been culti- 
vated by Mr. Qhannany of Conical Hills Station, with the same 
success as the wheat grown by Mr. Orbell.” Thus, after 18 
years (not without further selection, but the selection, having 
,peen continued annufilly at Brighton throughout the interval), the 
same wheat is found not only to have maintained, but to have 
fugiber deteloped its vigour of growth, producing over “go” 
ears (instead of -72 ears) upon a plant, with 132 grains (instead 
oferr3) in an ear. In England, 1876, 105 ears on a plant, con- 
tamed more than 8000 grains. (The average number of grains 
in an ordiwary ear is 22 only.) From Essex in the same year as 
the date of the repat first given, a crop of the same wheat 
was reported of 27 quarters on three acres, or nine quarters per 
acre, exactly the same quantity as that just given as obtained 
eightegn years later in New Zealand! , Can illustration further go 
that there is ng deterioration if only the selection be continued ? 
Here is another exp rience m another year and country :—M. 
Tichongais, editor of La Revue Agricole de l'Angleterre, writes 
October 9, 1865, from Brussiéres, France—‘‘I am now staying 
here, a large farm where your wheat is extensively cultivated. 
The average this last harvest was at the rate of seven quarters to 
the English acre; the average of the other sorts in the same 
district did not exceed three quarters per acre.” 

Thus faf as to vigour of growth and productiveness. I will 
now give examples of the other two points named, hardiness and 
quality. Report of the Minister of the Interior, Belgium: ‘I 
continue to sow the varielies of wheat improved by Hallett, 
above all the ‘ Red,’ and ‘Victoria’ white. These varieties are 
yety hardy. During the winter 1875 and 1876 many of our 
varieties of whegt have been destroyed by frost, The Hallett 
Red has successfully withstood the frost. It has been the same 
with the Victoria, On the other hand, the vaiiety ‘Galand’ 
has been completely destroyed, no? a single plant of it left. We 
have seen many fields of even our ‘little red’ variety, very hardy, 
which have greatly suffered.” Lastly, as an example of sustained 

nality, a report from Linkthgow, Scotland, dated November 
23, 1878: “ bhave again, making now ten years in succession, 
had the honour of topping the Edinburgh market with your 
Hunter’s white wheat. I sent some of your barley to Australia, 
and in afew years it spread and gave immense satisfaction ” 
The pedigree cereals having been grown in upwards of forty 
different countries in Europe, Asia, Africa, America, and Aus- 
tralasia, it is, of course, impossible to give, in such a paper as 
this, any idea of how widely exzended has been the success of 
selection as exemplified in them, but I may mention that, in 
acknowledgement of that success, the Minister of Agriculture at 
St. Petersburg laced at my disposal the collection of all the 
agricultural colleges of Russia ; and the Minister fo. Hungary 
sent through the Austrian Embassy ai Vienna, and published, a 
most flattering communication showing results obtained by his 
Government by adopting my system. From Italy, Holland, 
D&nmark, and Sweden, I have received similar acknowledg- 
ments. The Government of the United States published my 
system zz ex@nso in the report for 1874 of the Department of 
Agriculture. Tne English Government, too, as will presently 
be setn, did me the hmour to appropriate and’ apply my system 
in India. 

A very practical acknowledgement has been made by less dis- 
tinguished persons at home. When J commenced my system, 
now nearly twenty-five years ago, nothing had been done or 
attempted in the matter of the systematic improvement of food 
plants. One searches the advertizing columns of the newspapers 
of that day without finding any of those announcements with 
which they now positively bristle, of seeds of all kinds, ‘of re- 
peated selection,” of ‘‘the latest selection,” &c. But now 
many persons and firms, supposed to be of the highest respecte- 
bihty, and among them, as 1s always the case, some who ridi- 
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culed my work at the outset uniglushinglf tyy to identify their- 
productions with my own, a sue and certain evidence that the 
reputation” resulting from my system “of selection has a very 
practical value. ` - kaks 

In the casé of the potato, next to the cereals in importance as 
a food plant, I have also applied my system, stating every year 
with a single tuber, the best of the yeats(proved to have been so 
by tts having been@found to produce the best plant), for'now 
fourteen years, My main object here has been absolute freedom 
from disease, and these potatoes are now descended from "a line 
of single tubers, each the best plant of the, year, and absolutely” 
healthy ; and concmrrently with the endeayour to wipe out all 
hereditary tendency to disease, I have always kept in full view 
the point of increasing produc@veness. The result may be thus 
shortly stated. Dividing the first twelve years into’three periods, 
the average number of tubers ypon the annual best plZnt selected 
was, for the first period of four years, 16; for the secdnd period 
of four years, 19 ; for the last period of four years, 27, or nearly 
double the number pioduced during the fitst series*of four years. 
And if, £s I might very fairly have done, I hgd confindl the fitst 
period to the first three years (instead of foui), the last period 
would have shown an average of 27 tubers against 13 in the first 
period, or more than double. Here, exactly as with the number 
of gains in the ear of the cereals, we reach in the last period of 
a long series of years a standard altogether h@her than m the 
first years of the series, dud this no matter ow we diwide it into 
“t periods?” Yn the latter ‘‘ periods” of a series of years the 
results vary according to season and circumstances ; but (except 
in a case of disaster) in no year of the last year of a stries do 
they drop back to the standard of the earliea years! Can it pos- 
-stbly be conceived that all this 1s mere chance or accident? Is 
it not the fair conclusion, rather, that nature offers to us—nay, 
tempts us with—on every s'de rewaids.for intelligent observa- 
tion, if we will only learn the Jessons and avail ourselves of the 
variations which she presents to us ? 5 

I have hitherto spoken of food plants only, of vines, beetroot, 
cereals, and potatoes, but in a Health Congress such as this, I 
may be permitted also to refer to plants destined for clothing ; 
of little, if of any, less importance than food to the health of 
mankind. I.wvill take the cotton plant as an illustration; In 
the Zimes of India, November 6, 1869, am article Readed 
“Cotton Report” says: “The Cotton Admmistration Report 
for the past year concluded With an interesting notice of the 
experiments made last season and of others which are now m 
progress in different parts of the Presidency, for growing cotton 
of an mproved quality. To those who remember the conclu- 
sions recorded by Mr. Walter Cassels, m 1862, in his work 
prepared and printed on account of Goveinment, it may seem 
strange that such experiments are now undertaken at all, These 
conclusions, drawn from the past history of cotton cultivation in 
Bombay, were (I) that ‘exotic cotton cannot be successfully 
cultivated on a large scale in Bombay Presidency, except in a 
limited portion of its southern districts’; (2) that ‘Indian 
cotton may be improved in cleanliness and somewhat reduced in 
cost, but the general characteristics of the staple will not be 
materially altered.’ Because lacs of rupees had been in a long 
course of years expended in cott@ exper ments, and these had © 
resulted in a long list of failures, it seems to have been supposed 
that the utmost had been tried ın vain, and that the question 
had been finally set at rest.” The article, having referred to 
Mr. Cassel’s opmion that the failure of exotic cotton, when 
cultivated on a lagge scale was due to the violence of the Indian 
season, continues thus:—‘*The climate of Hindostan is, we 
admit, in nearly all that relates to cotton, very different to that 
of any but the most aiid districts m our Northern Deccan col- 
lectorates. But it is }lainly a fallacy to attributg to climatic 
influence results for which other causes can be found independent 
of the climate, and, unlike the climate, quite within our control. 
One of these causes 15 indicated in a Minute by the Governor of 
Bombay, dated January 10, 1869, in which his Excellency, who 
attaches great importance to the subject as one ‘ of vital interest 
to this Presidency,’ remarks that ‘the experiments that have 
hitherto been made by the order of Government with a view to 
improvements in the cultivation of cotton, go not appear to have 
been hitherto carried out with suffitient persistence or sufficient 
method. So that, in fact; as remaylhed in the report before us in the 
matter of Indian cotton improvément, weare yet but on the thresh- 
hold of our experience, but let us hope that the course will now be 
distinctly mapped, and that we may be saved from the task of be- - 
ginning our experience again and again. What is still wanted, not 
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only i the Noith-Weg Provinges and Upper India, but in the 
fai more favoured cotton fields%f our Presidency, is an adequate 
testing and full autheptueation of some inexpensive method of 
treatrgent or cultivation, which shall be equally applicable to the 
exofic, hybridi-ed, and good indigenous varieties, and which the 
ryots themselvas will be able to appreciate alike under their 
present simple neethods of tillage, or under any improved system 
theysmay eventually be iiduced to adopt. ‘There 1s at last, we 
think, some prospect of this desderatum béing attained. The 
minutg of his Excelléncy suggests more than simply a systematic 
enethod of operation in future experiments, It describes what is 
known at home as /&élett’s pedigree systan, which consists in the 
selection by hand ofethe finest seed from each successive year’s 
crop, and the annual reproduction, of the plant only from such 
seed; and it enjoins the adoption of this plan in experiments 
both with exotic and indigenous cotton, as the best means of® 
acchinsatising the one and impiovigg the other, The advantage of 
this system appears so very manifest that the wonder seems to 
be that it has,never yét been tried. A cultivator selecting the 
7 fingst bollg in his field of cotton, and putting them asidep extract- 
ing from them at l@sure the seed for his next sowing, 1s a thing 
that has never yet been heard of ; but the matter is so simple, so 
reasonable, that we have little doubt that the system will be 
generally adopted when the ryots come to be acquainted with it, 
and its advantages are explained to them.” The same article 
then goes on to say :ẹ'‘ The pedigree system was begun last year 
in different parts of the Presidency, bul cannot be said to have 
‘yet had to any appreciable extent a trial, as it ıs obvious that the 
effect of it can only be judged by the character of the produce of 
successive yeals. In the experiments now being conducted in 
accordanée with the pfin suggested by His Excellency, there is 
yet another element of success in the efficient character of the 
agency employed. The Cotton Departments are assisted in the 
work by four practical horticulturists, Messrs. Shearer, Stormont, 
Strachan, and Milne, who have been sent out to this country for 
the pui pose by the Secretary of State, who, we believe, selected 
them from a number of applicants on the recommendation of 
Dr. Hooker, of the Botanical Gardens at Kew.” I wrote to my 
friend Sir Joseph Hooker, who, in reply, says the men were sent 
out from Kew mm 1869, but that he has no statement of the results 
- beyond a newspaper cutting, stating that their services were 
highly approved'of, adding, ‘‘cotton is coming down from the 
country much better in quality and in much larger quantities.” I 
therefore wrote to the India Office requesting to be furnished 
with a copy of the Minute above referred to, and with informa- 
tion as to:the.exact. plan adopted and the results obtained. I 
can only suppose that there is some difficulty in doing this, as, 
although.I stated that these particulars were required for the 
Congress this day, they have not yet reached me, 

Had the Government, when thus appropriating and applying 
my system, done me the hqnour to consult me upon it, I should 
have pointed out that mere horticulturists, however skilful, 
would not (unaided) be likely to accomplish very much, It 
appears that in India there are thirty different kinds of cotton 
grown, in as many separated districts, for the Liverpool market. 
In each district the kind of cotton grown there 1s said to be that 
most suitable, and mdeed theonly kind that can be cultivated 
there with advantage. If this be so, then there must be thirty 
selectors-one in each district—in order to rmprove to the utmost 
the cotton most suitable to it. I do not profess any special 
knowledge of the growth of cotton, but I know ,something of 
the growth of wool, and I apprehend that fineness, and length 
and strength of fibre are quates, equally desftable in both. I 
have seen a buyer of wool, when blindfolded, tell by the touch 
the age and sex of the animal fiom 
came, and I have tested beyond all possibility of doubt his 
ability to do%this, I am told there are men in Liverpool who 
have an equal gift m judging cotton, but that such men soon 
make their fortunes there. But these are exactly the men who 
are-wanted for' cotton selectors in India. The available differ- 
ences of plants are slight, and when out of a number the selec- 
tion has reduced the competing plants to two or three, the differ- 
ence is very slight indeed, but still very real. With many 
different points to take into account, I have occupied weeks ın 
studying the final best two plants. It is evident that if there is 
anything at all in selection, a Sefector, ignorant of the one thing 
needful, may pedigree in the wrang direction, as the first Napo- 
leon did unconsciously when his consctiptions left only those 
men who were quite impossible for soldiers to be progenitors of 
the future Frenchm€n with the result of the standard in the 
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army having to be lowerede J five @nches. I must not, f sup- æ 


pose, be surprised if the Government has impæfectly understast 
my system when such a may as My. Darwin, in Ms “Cross and 
Self-fertilisation of Planta, 
Deslongcliamp (Les Céréales) was led. by his observations to the 
extraordinary conclusion that the, smaller grains of cerealsepre- 
duced as fine plants as the la®ye. This conclysion is, həwever, 
contiadicted by Major Hallett’s great succegs in impréving wheat 
by the sélection of the finest grain%” 
méans largest; but size of grain is not even an element in my 
system of selection. j è 

If then we cdh seize pon these variations in plans, and by 
means of the principle of iffhtritan@e, perpetuate, increase, and 
accumulate year by year the original variation In the desired 
direction, whet a field does it ®en tots for incrgasing this 
world’s plant food! And how vast 1s this field fompared with 
that presented by the food-peoducing animals, in mere number 
probably not equal to the food-plants upen a single English 


can thus write of it :~*‘ Loiseleur- ~ 


farm; for while these animals*supply food for man glone, and” 


for him only in part, plants may be said to almost gvholly Y 
port both them and man, Vast, indeed, may this field Be 
called, for it includes not only the plants destmed for food qnd 
clothing, but also every kind ofeplant which contributes to the 
welfare and happiness of mankind ; surely a field, then, worthy 
of any man’s labour! . 

Since this paper was read 2 Minute by His Excellency, Sir 
Seymour Fitzgerald, the Governor of Bombay, dated January ro, 
1868, has been sent to Major Hallett by the direction Of the 
Secretary of State for India, together with reporf& extending t8 
1870 only. 

“ In England I have had opportunities of seeing on fy own 
land, and on the properties of other gentlemen, how much can 
be effected in the improvement of cereals by a continued atten- 
tion during successive years to the selection of the best seed only 
from crops of a common variety. The pedigree wheat, which 
bears the name of Mr. Hallett, a Sussex gentleman, és, ın fact, 
a new variety which he has produced by the constant selection 
each year of the finest ears produced on his farm near Brighton, 
and by his never permitting any seed from small or inferior ears 
to be sown. None but theebest ears selected by hand were set 
aside the first year for seed ; from the produce of these the best 
were again in the same manner selected by hand, and this course 
was continued for several successive years ; the®final result was 
the introduction of Hallett’s Pedigree Wheat, which I have 
known in my own experiencegto produce a crop nearly%o per 
cent, more in quantity, and 50 per cent. more valuable in quality, 
than that produced from the best seed that could be purchased in 
the market, and this in the same field, under exactly the same 
circumstances, and’ with the same care taken in the cultivation® 

“I beheve the same result may probably be obtained if the 
same‘process is adopted with our indigenous cotton, At any 
rate, I desire the experiment to be carefully made, and will take 
care that funds are placed at the disposal of the Inspector-in- 
Chief for this purpose. The experiment should be tried not only 
in different districts but in several parts of each district, and a 
sufficient breadth should be sown in each case to ensure a fair 
and satisfactory trial. 

The Inspector-in-Chief is, therefore, authorised to make the 
same experiments as those I have suggested as te the indigenous 
cotton—with all the exotic varieties he may recerve—in the same 
manner and on the same scale. Even if they are not successful 
to the extent and in the manner I anticipate, they will serve to 
show us, if carefully continued for the next three or four years, 
what are the exotic varieties of cotton which we can with c@n- 
fidence encourage the cultivators in each district to adopt, as 
being best suited to the particular circumstances of their lands.” 

The following extract from Administration Report, Cotton 
Commissioners’ Department, for the yeag1870-71, was reoeived 
by Major Hallett on January 9, 1882. Major A. T. Moore, 
Acting Cotton Commissioner and Inspector in-Ckief, writes 
under date Bombay, October 31, 1871, on’ the advantages of 
“ Selection ? :— 

“ Taking everything into consideration, I think the fact of the 
heavier yield—by more than double—being in favour of the 
‘ Pedigree,’ goes to show that ‘s@ection,’ as desired by His 
Excellency Sir Seymour Fitzgerald, should be carefully carried 
out; that the cultivators should be supplied from the Govern- 
ment crops with as much seed as possible, and at the same time, 
that the necessity for selection should be earnestly pressed. on 
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theirmotice ; while the’ Sup@ intend ats themselves, by carefully 
qud-.steadily purguing the same plan year by year, by selecting 
from all their crops, and again selecting from that selection, will 
-be able apparently, if the pfesent Peqults may be relied on,eto 
. increase fhe production and fruitfulness of the plant, and In the 
‘Ggupse of a few seasons to'establish a veritable ‘ Pedigree Cotton,’ 
as unlike its parent as the ‘Engish thorough-bred,’ with his 

_ long sttideeand fife skin, is unlike the. stock whence he originally 
. sprang. It remains for me to notice the avidity with which oiir 
surplus seed was purchased by thg cultivators. Mr. Wilkinson 
says this seed was sufficient for che re§urements of two villages, 
‘and‘that jhe dop produced was an abundant ene. ' He further 
adds, ‘I,was informed hy the Pate? of one of the villages that 

~ this seed had Piven great satisfaction ; ‘yields being reported of 
96 Ibs. tagi5olbs, cotton per ecre, according to ethe amount of 
care in cultiv€tion.’ “This gives an average of 123lbs., but I 
will only take roolbs. as the avengge product, and even then I 
find the figures loydly speaking in favour of carefully picked 
sand selected seed, - e - 


é Por aere 

D Se 
Average yield of our Departmental seed - ... 100 

ə Average yield for Kandeish hiss © eet aes 823 


Difference in favour of our seed ...° .. 0. I7} 
7 Te ~ or about 20 per cent 


W only this 20 per cent. could be established as the increased 
out-turn, by the efforts of our Department, it would bring wealth 
to thétsands, and unspeakable benefit to the Presidency gene- 
“ally. It wo@ld represent an increased produce, valued at Jast 
year’s rates, of Rs, 26,365,979 = £2,636,597 185. od.; a result 
and a prize worth striving for, and, it would appear, possible of 
attainment!” 7 ., : 





ni UNIVERSITY AND EDUCATIONAL 
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. CAMBRIDGE.—The election to the Professorship of Animal 
Morphology will take place on May 31. 
The Moderators and Examiners fpr the Mathematical Tripos 
* have anounced thatdogarithmig tables will be provided for each 
of the candidates during the examination. 
The mineralogical laboratory will be open to students during 
e July and August. 2 ‘ ~ 
; The proposed enlargement of the space available at the new 
museums for Practical Morphology and Histology is to be at 
once proceeded with. . - 
` Mr. W. H. Caldwell, B.A., Scholar of Gonville and Caius 
@ollege, is approved as a Teacher of Comparative Anatomy 
with referencé to certificates for medical study. 
* Dr. Anningson has been approved as a teacher of Medical 
~ Jurisprudence in the Medical School. . 

The proposal to continue the opening of the Botanic Garden 
for three hours on Sundays to Members of the Senate accom- 
panied by their friends during the summer months, has met with 
warm opposition from some who consider that in this case 
Sunday labour is imposed on otkers for the selfish pleasures of a 
few. «It has been pointed out that owing to the value of the 
contents of the garden it must always be watched, and it could 
not possibly be said that the proposed regnlations will impose 
additional Sunday labour, The voting on this question takes 
place to-day (25th), P 

Lonpon.—Prof, Ray Lankester has been re-appointed Pro- 
f@sor of Zoology- and Comparative Anatomy in University 
College, London. 


+` _ SCIGNTIFIC SERIALS 


_ American Journal of Science, May.—Photographs of the 
spectrum of the nebula’in Orion, by H. Draper.—Mean annual 
rainfall for different countries of the globe, by A. Woeikoff.— 

' Physiological-optics, by W. L. Stevens.—-Flood of the Con- 
necticut ‘River valley, from the quaternary glacier, by J. D. 
Dana.—Brazilian specimens of Martite, by O. A. Derby.— 
Method of determining thé flexure of a telescopic tube for all 
positions of the instrument, by J. M. Schzeberle.—Dykes of 

_ Inicaceous diabase penetrating the bed of zinc ore at Franklin 

.farnace, by B. K, Emerson.—Occurrence of smaltite in Colorada, 
by M. W. Ies.—Conditions attending the geological descent of * 
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some freshwater gill-bearing mglluscs, gy C. A. White. 2 Mea- 
sures of the rings of Saturn in Phe years 1579, 1880, 1881, and 
1882, bye E. S. Holden.—Interferemcesphenomena in a new 
form of refractometer, by A. A. Michelson—New minerals, 
monatite and. monite, with a notice of pyrdclasite, by co U. 
Shepard.— Marine fauna of New England, by Ay E. Verrill. 

Journal of the Franklin Institute, May -€On' the several - 
efficiencies of. the Sy engine, and‘on the condition of maximum 
economy, by R. H. Thurston.—Ninety miles in sixty- minutes, 
by W. B. Le.Van.—Intonation of chime bells, byeJ. W: 
Nystrom.—-The Mears chlormation process, by W.-U. Green& 
Action of charcoad on®a solution of, gold “chloride, by G. E. 
Koenig. eg eee a 

Bulletin de l Academie Ropale des, Sciences de Belgique, No. 3. 
—On the sensations the author experiences in his eyes, by M. . 
Plateau.—On a claim of priogity, introduced in the cadgmy by 
M. E. Dewalqne, regarding my note on the origin of Devonian , - 
limestones of Belgium, by M. Dup@nt.—On.the respiratory 
effects of excitation of the pneumogastfic, by M. Henrijean:— 
Various? products obtained from fresh stoks of plony; few 
reaction of salicylic acid, by M. Jorissen.—Repotts. 235 


` Reale Istituto Lombardo di Scienze e Lettere.. Rendiconti, vol 
xv. fasc. vii,—The geology of thé Parman Apennines, by “A. Del 
Prato.—The double quadrati¢ transformation of space, &c. (con- 
cluded), by F. F. Argbieri.—On rationg] skew curves, by L. 
Wefr.—On the transformation of, the co-ordinates in pače, by ` 
F. Borletti. r 7 s= 
Fasc. viiL —On a formula of Cauchy,’ concerning the develop- 
ment of functions: in infinite products, by P. Cazzaniga.—- 
Whether cemeteries may have an injufious influence on the 
public health, by L. Gabba —Remarks on the subject, bG. 
Zucchi, and reply by L. Gabba - . 4 


Atti della R. Accademia dei Lincei, vol. vi, fasc. 10.--On 
some derivatives of citraconic acid,-by Drs, Ciamician and 
Dennstedt.—Studies on fiuoxysalts and fiuosalts of molybdenum, 
by Signors Mauro and Panebianco.—Reports. etc dn 
AND ACADEMIES `. 
LONDON $ Paa 

Royal Society, May 4.—‘‘On the Specific Resistance ‘of 
Mercury.” By Lord Rayleigh, F.R.S., Professor of-Experi-. 
mental Physics in the University- of Cambridge, and Mrs. 
H., Sidgwick. : on 

The observations detailed in the paper were made with thé 
view of re-determining the relation between the B.A. tnit and 
the mercury unit of Siemens, f.e, the resistance of a ‘column of 
meicury at 0°, one metre in length, and one square millim. in 
section. $ 

According to Siemens’ experiments 

I mercury unit = 0°9536 B.A. units, 
and according to Matthiessen and Hockin, 
I mercury unit = 0'9619 B.A. units. 

The value resulting from our observations agrees pretty closely 
with that of Siemens. We find— i a 

i mercury unit = 085418 B.A. units. A 

Four tubes were used to contain the mercury, of lengths vary- 
ing from 87 to 194 centims. The,diameter of the three first 
tubes was about 1 millim., and that of the fourth about 2 millims. 
The final numbers obtained from the several fillings of the tubes 
are as follows :—e $ 

(0°95386 

a 0°95412 : 
wes @ 0°95424 > o 095416: 
enn as ees 
- (095421 


0°95389 - X S 
. 95414 U L l. 98419 


SOCIETIES 


Tube I. 


"0°95437 
0°95436 
0°95424 
0°95418 
0°95309( ne * 
. (095425) a 
_ Tube lV... e Ree te e 095427 - 
Combining the results of the present paper with ‘our deter- 
mination of the B.A. unit in absolute meagure, we get—- < ~ 
"= I mercury unit = 0°94130 x 10° C,G.S. 
te A e ag AS 
a) ` Sod ¥ 
i a . o ` 
l . . DAS 


y = 


Tube IIL...) 0°95416 
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Chemical Society, May 5 ee Gilbert, y resident, in the 
chair,—The following papers were read :—On the precipitation 
of the alums by sodice ca®bonate, by E. J. Mills and R.°L. Barr, 
The authors have determined the quantity of alumina precipi- 
tated in one hour from a solution of potash alum containing I 
per cent. of sulphate of alumina by varymg quantities of scdium 
carbgnate solution, The pcipitation takes place in three stages : 
in the first no precipitation occurs—at the enof this stage, the 
ratio 1s r molecule of aluminium sulphate to 2 of 2 molecule 
af sodium carbonate; during the second stage ;recipitation ts 
continnous—at the end of this stage, about 4 the alumina 
is precipitated, the ragio, 1 molecule of the subphate, to $ mole- 
cule of the carbonate à at the end of the third stage the precipi- 
tation 1s complete, théatio being 1%molecule of the sulphate to 
48 molecule of the carbonate. Similar results were obtamed hy 
precipijatigg potassiochrome alum.-¢On rotary polarisation by 
chemical sutstances under magnetic influence, by W. H. Perkin, 
The author has dete:mined and compared the power which 
various organid liquids have of rotating the plane of polarisation, 
wh@n underthe influgnce of an electro-magnet ; and heMhas cal- 
culated the rotary power possesscd by the columns of liquids, 
which would be formed, by the condensation of unit-columns of 
their vapours, or, 1n other words, the rotary power possessed by 
lengths proportional to molecular weight. The numbers thus 
calculated clearly “indicate that the mclecular magnetic rotary 
power increases pari p&ssu, with each increment of CHy.—On 
the constitution of Amarin and Lophin, by F. R. Japp and H. 
H. Robingon, By the action of parahydroxy-benzaldehyde upon 
benzil ın presence of ammonia, the authors prepared a substance 
having the foymula of hydroxylophin, which by distillation with 
zing dust furnished crystals resembling in all respects the lophin 
prepared by Laurent, Fownes, &c. Lophin, theiefore, belongs 
to peas anhydrobases, and ıs an anhydrobenzoyldiamido- 
stilbene. 


Geological Society, May to,—J. W. Hulke, F.R.S., pre- 
sident, in the chair—Aitbur Leech was elected a Fellow, and 
Prof. L. Rutimeyer a Foreign Member of the Society.—The 
following communications were read:~On the relations of 
Aybecrinus, Baer ocrinus, and Hy ocystites, by P. Herbert Car- 
penter, M.A. Commuricated by Prof. P. Martin Duncan, 
M.B., F.R.S., V.P.G.S.—On the Medreporaria of the inferior 
oolite of the neighbourhood of Cheltenham and Gloucester, by 
R, F, Tomes, F.G.S.—On the exploration of two caves in the 
neighbourhood of Tenby, by Ernest L. Jones. Communicated 
by Prof. W. Boyd Dawkins, F.R.S., F.G.S. The caves noticed 
in this paper were that of Coygan, near Laugharn, partially 
described by Dr. Hicks in the Geological Magazine in 1867, and 
acave known as Hoyle’s Mouth, reported on to the British Asso- 
ciation in 1860 by the Rev, Gilbert N. Smith. Both caves were 
rock fissures. The Coygan cave had been a hyzena den, as was 
shown by the deposits of crushed bones and coprolites trodden 
down into a solid mass by the passing of the animals. Besides 
remains, of hyzena, it furnished those of horse, mammoth, 
tichorhine rhmocercs, elk, red deer, roe deer, reindeer, cave bear, 
cave hon, Bos primigenius, wolf, and fox. The presence of 
hippopotamus was doubtful. Besides these animals, the pre- 
sence of Pa'zolithic man in the cave was indicated by some cut 
bones, and by two flint-flakes evidently chipped by man. In 
the second cave, Hoyle’s Mouth, the hyxna, the cave bear, &c., 
were wanting, the place of the latter being taken by the com- 
mon brown bear. Jn one part, remains of an old hearth were 
found ; and the whole contents of the fissure péinted to a Neo- 
lithic date. At one time the cave appears to have been used as 
a place of sepultme.—Note on the or eae specific gravities 
of molten and solidified Ve uvian lafas, by H. J. Johnston- 
Lavis, F.G.S% From some experiments made on Vesuvian lava, 
Prof. Palmieri, in 1875, expressed the opinion that its specific 
gravity, when molten, might be as high as 5:o, though when 
cooled it is only 2'7. The author described the results of ex- 
periments made in Decen.ber, 1881, on some lava flowing across 
the Atrio del Cavallo. Favourable circumstances enabled him 
to gain a position above 2 perfectly molten stream, the surface 
of which was protected from radiaticn by the heated walls of a 


` tunnel which the lava Rad alweady formed by cooling of the 


crust. On to this were dropped, froma height of 14 yard (a) 
light scoria ; this floated on the sfface until lost to view (the 
stream could be watched for 1§0 yards or so); (4) fairly solid 
lava, with some vesicular cavines: this slowly sank, until after 
some distance it disapp%aied ; (c) the most compact lava that 
eculd be found, in which, however, were a few small cavities; 
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this sank rapidly, the molt@n’ rock welling up round it. * The 
author considered that these experiments démdMstrate that th 
cooled lava is more dense thas theenolten, and that the appa- 
rently tontiadictory resultsSobtained by Prof® Palmieri werg due 
to the fact that the surface of the stream, by loss ofeheat, had 
become viscid, so that the s@Jid material floated, though @f* 
greater density. The author concluded by cting other*ton- 
firmatory evidence of his view, ë ° 


Entomological Society, May 3.—Mr. H. T. Stainton, 
F.R.S., president, in the chair.—The president alluded to the 
interest which the late Me. C. Darwin, who was ong of “tthe 
original members of the Sctiety, hed always shown in entc- 
mology.—The Secretary read a communication frof the Secie- 
tary of the Essex Field Club, relative to the scientific 1portance 
of Epping Forest being preserved in its xatural coMlition ** un- 
improved,” ard requesting the members, to join in a Memorial to 
the Conservators to this effect, lest ıt should ge converted into a 
mere park.—Exhibitions: Varieties of Fidonia atomaria and eè 
Anchocelis pistacina, by Mr. W. C. Boyd; a male of Cryptus 
titilator, by Mr. T. R. Billups; a hybrid between Y nthera™ 
Perryi and Royl, by Mr. W. F. Kirby ; and a curious abnormal 
growth of the flowers of the ash @oduced by a gall-mite), by 
Miss Ormerod. Mr. E, A. Fitch called attention to a woody 
spherical gall on ash keys, produced by a,gurmliorfdeons (?) 
larva.— Papers read: Further additions to “Mr. Mashall’s Cata- 
logue of British Zehneumonide, by Mr. J. B. Bridgman ; a cor- 
tinuation of his synopsis of British Hymenoptera, by Mr. E. 
Saunders; and on the supposed abnormal habits of certain 
species of Zz ylomide, a group of the Hymenopterous family 
Chalcidide, by Prof. J. O. Westwood, 


Meteorological Society, May 17.—Mr. J. K. Laughton, 
F.R.A.S., president, in the chair.—Miss W. L. Hall, Mr. E. J. 
Pearson, Dr. J. R. Somerville, and Mr. W. J. V. Vandenbergh 
were elected Fellows of the Society.—1 he following papers were 
read :—On the diurnal variation of wind and weather in their 
relation to isobaric lines, by the Hon. Ralph Aber®romby, 
F.M.S. By constructing synoptic charts at different hours of 
the same day, and by comparing the wind and weather records 
at the different hours, and examining their relation to mean 
curves of diurnal variation, the author shows that the emean 
diurnal increase of the wind’s vel8city is explamed by the facte 
that for the same gradient there is more wind by day than there 
is by night, The mean diurnal veering of the win€ is explained 
by the fact that in cyclones the wind is a little more incurved, 
and in anticyclones a little mare outcmved, by night th& by 
day. The mean diurnal increase of the frequency of rain during 
the day hours is explained by the fact that in any given cyclone 
the area of rain is larger by day than by night. The 4iumal 
changes of every element are superimposed on the larger general 
changes, and are independent of each other. Great stress 13 laid 
on this point, both as explaining ard classifying many meteoro- 
logical questions, and as sim; lifying the ;roblem of weather 
forecasting. The author gives a simple hypothesis, from which 
it appears that the diurnal veering and increase of rain follow as 
a natural consequence of the diurnal increase of velocity, — 
Mechanical conditions of storms, hutricanes, and cyclones, by 
W. F. Stanley, F.M.S. 


Sanitary Institute of Great Britain, May „7.—Annual 
General Meeting.—Prof. F. S. B. F. Dechaumont, M.D., 
F.R.S., in the chair.—A favcurable report was presented by 
the council on the progress made by the Institute during the 
past year. The chairman gave an address, and the officers for 
the ensuing year were elected, the President being His Grace, 
the Duke of Northumberland, K.G., and the trustees Sir Jobn 
Lubbock, Bart., D.C.L., F.R.S., Dr. B. W. Richardson, 
F.R.S., and Thomas Salt. S 


Institution of Civil Engineers, May gi6.—Sir Frederik 
Bramwell, vice-president, 1n the chair.—The first paper read was 
‘On the various systems of grinding wheat, and on the 
machines used in corn-mulls,” by Mr. W. Proctor Baker.—The 
second paper was on “‘ Modern Flour-milling in England,” by 
Mr. Henry Simon.—The third paper was on ‘‘Roller-mills ard 
mulling as practised at Budapest,” by Mr. W. B. Harding. 


EDINBURGH® 
Royal Society, May 15.—Prof. Balfour, vice-president, in 
the char. Mr, Murray read cn account of the explorations 
which had been carried cut by Staff-Commander Tizard and bhim- 
self in the Faroe Channel during the summer of 1880. In 
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TI.M.S. Knight Errant they had: téken a series of soundings 
Nina dredgings With the view of testmg the truth of the theory 
that a barrier stretched acro% between the North-West of Scot- 
- land and the Faroe bank, sepaiting the cold and warm deep-sta 
areas, which previous ewploration had shown to exist in close 
EMitiouity to each other. In this they had been quite successful, 
provitig that them was a narrow Barrier separating the northern 
cold area fiom theSouthgrn warm area, 


~w ock obtained from the top of this ridge, they concluded that the 


ridge was in all probability an “nciant_ moraine. The objects, 
ani®al and afherwise, brought up from the bottom had been 
examine® carefully by variqus sojenice men, and the paper con- 
sisted in great pmt of their repot —sixteen im all.—Mr, E. 
Sang, in g short nptice of the solar eclipseeof May 17, laid 
before the Sgpiety cakeulations which so supplenfented for Edin- 
burgh the times and phases given in the Nautical Almanac as to 
make the comparison beween cafculation and observation more 
eacuurate. Should the morning prove favourable for observation, 
he hoped*to be able to lay before the Society the result of the 
@nparisOn,—Piof. Tait communicated a paper by Mr. A. P, 
Laurie, on a new secondary cell, with which he had made a long 
series of experiments. . The cell consisted of tuo copper poles 
dipping into chloride of zing, and was charged in the usual 
manner by running a current through it. Zinc was deposited on 
the one pole, and “teprous chloride was formed at the other, 
Even with the small sized cells which were used, the results 
obtained were tolerably satisfactory. They suffered greatly from 
loss@however, being in this iespect in no way superior to the 


* @ other knowngforms of secondarv cells. 


` PARIS 


Academy of Sciences, May 15.—M. Jamun in the chair.— 
The following papers were read :—Obsei vations of small planets 

` with the great mendian instrument of Pars Observatory during 
the first quarter of 1882, by M. Mouchez.—New note on the 
project @f formation, in Algeria and Tunisia, of a so-called 
interior sea, by M. Cosson. He brings forward a series of 
objections to the scheme.—Reply to M. Cosson’s note, by M. de 
Lesseps.—-M. Alph. Milne-Edwards presented, in his own name, 

_ the segond volume of text, and volgu, and ii, of plates (266 in 
aumber) of “ L’Hiftoire Natuwselle des Oiseaux de Madagascar ” 
This raises to 400 the number of plates of birds.—Spiraloid 
drums for cables of equal resistance, by M. Haton de la 
Goupillière. This relates to ex:raction from mines. The first 
part teeats of the general propergies of every system, of rigorous 
equilibrium, whatever the form of the cable (cylindrical from end 
to end, formed of successive cylindrical parts, conical, logarithmic, 
&c.). €n the second part, the general properties arrived at are 
®employed to determine the drum of equilibrium in the case of the 
logarithmic cable, which represents the exact form of equal 
resistance, Simple formule are furnished for the radii of 
winding.—Synthesis of several organic compounds by means of 
electrolysis of water. of acid, alkaline, and alcoholic solutions 
with electrodes of carbon, by MM. Bartoli and Papasogl. They 
electrolysed distilled water dming about six weeks, using a 
strong battery (1200 D) the first two days, then roo Bunsens 
tor ten days, then twenty Eunsens for thirty, the elec- 
trodes being carbon. Mixed with the disaggregated carbon 
was found a «lark matter, whica they call se/logen, because, 
ın oxidation, it produces the acids of the benzocarbonic 
series, Its other properties are described. Using alkaline 
solutions (hydrates or carbonates) as electrolytes, the authors 
got a good deal of mellic acid and very little mellogen; the 
mverse being the case where the electrolyte was acid.—On the 
spherical representation of surfaces, by M. Darboux.—On the 
conditions @f achromatism m phenomena of interference, by 
M. Hurion, He givgs an experimental verification of a prin- 
ciple enumerated by M. Cornu. In a system of interference 
fringes from heterogeneous light giving a continuous spectrum, 
there is always an achromatic fringe which plays the part of 
central fiinge, and is found where the most intense radiations 
present a maximum or minimum difference of phase —Aperi- 
odic galvanometer of MM. Duprez and d'Arsonval. This is for 
very weak currents. Between the poles of a horse-shoe magnet 
set vertically, is a rectangylar frame wound with fine wire, con- 
nected. by twe wires, of silver or copper, with a kent support 
above, and an elastic slip below. These wires, whose tension is 
1egulated by screws, are axial to the frame, to which they also 
bung tbe current, The upper wire has a mirror at its lowet 
end; and within the frame is supported an iron tube to 
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strengthen the magnetic field. The authors indicate a method 
of graduating galvanometers.—On the length of sparks of the 
discharge of an electric condenser,eby M. Villari. When a 





. 


condenser 1s discharged by making it produce one spark gr,two, . 


the length of the first is not equal to the sum of the lengths of 
the others, and the sum of lengths of the spawks is not always 
constant. Small sparks have the effect of @ngating another 
produced at the e time in the ircmt; and this inflmence 
grows with the charges of the condenser. It is connected with 
a sensible diminution of the interior discharge, and incgease of 
the exterior.—Existence of lithine and borie acid in notable 
proportions in thewater$ of the Dead Sea, by M. Dieulafait. In 
a cubic centimetre there 1s enough lithine @o distinctly show, at 
least a thousand times, thesspectium ofghat substance. The 
boric acid can be practically recognised with the product of a 
single cubic centimetre. The-e facts (contrary to previous ideas) 
prove the marine origin of the Dead Sea,—On the laws of solt- 
bility of carbonic acid in water at high pressures, by M. Wro- 
blewski, The temperature remaining censtant, the coefficient of 
saturati@a increases much less quickly than the pressure, while 
tending to a certain limit. The pressure raining constant, the 
coefficient increases when the temperature diminishes. —On the 
mechamsm of putrid fermentation of proteic matters, by MM. 
Gautier and Etard. The acid fermentation which arises in a 
few days ıs-an epiphenomenon, not nece-sary,gand not affecting 
the albumimoid molecu%es.—On a case ofisomerism of bichloro- 
camphor, by M. Cazeneuve.—On purpurogalline, by MM de 
Clermont and Chautad.—On the dimorphism of stannic acid, by 
MM. Levy and Bourgeois —On chronic poisoning by aesenic, by 
MM. Canllot de Poncy and Livon, Cats receiving arsenic m 
small doses from time to time, eat more, and fatten; for a time, 

showing every sign of good health; but by and bye they giww 
lean, have diarrbzea, lose appetite, and become languid; and 
they die ın an anzemic and lean state, The authors describe the 
changes (fatty degeneration), ın the Jungs, and mesenteric gan- 

glions.—On a disease of early beans in the environs of Algiers, 


`by M. Prillieux. A parasitic champignon produces white wad- 


ding-like tufts on the plant.—M. Laussedat said he Had-secn 
Mercury with the naked eye on May 11, at 8 pms , +. + 


VIENNA” ° 
Imperial Institute of Geology, April 18.—The following 


papers were read.:—C. Doelter, on pyroxenite, a proposal for the 
classification of the eruptive rocks.—V. Hilber, geological map- 


‘pings of Zolkiew and Rawa-Ruska (Gallicia).—Th. Fuchs, whick 


deposits are to be considered as of deep-sea origin? 

May 2.—T. N. Woldiich, contributions to the fauna of the 
Istrian breccia.—R, Zuber, geological notes from the Carpathian 
Mountains of Eastern Gallicia, í 
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HARLES DARWIN‘ 
, ` e IIL. 
f Te influence which our great naturalist has exerted 
upon zoology is unquestionably greater than that 
Which has been exésted -by any othgt individual? and as 
it depends, on his egeneralisation$’ much iore than upon 
his particular researghes, we may, best do justice to it by 
taking a broad view of the effects of Darwinism on 
zoology, rather than by detailing,those numberless facts 
which have been added to the science by the ever vigilant 
observations of Darimu. Nevertheless, we may begin 
ougsurvey iy enumgrating the more important resufts of 
, his purely zoological work, not so much because these 
have been rarely equalled by the work of any other zoolo- 
gist, as because we may thus give due prominence to the 
remarkable assodation of qualities which was presented 
by Mr. Darwin’ s mind. This association of qualities was 
. such that he was able fully to appreciate and successfully 
to cultivate every department and ramification of biologi- 
_ cal research—-whether morphological, physiological, syste- 
; matjc, descriptive, or statistical—and at the same time to 


-rise above the mdnztt@ of these various branches, to take, 


those commanding views of the whole range of nature 
and of natural knowledge which have produced so enor- 
- mous a change upon our means of inquiry and our modes 
of thought. No labourer in the field' of science has ever 
“plodded more patiently through masses of small detail; 
no masteymind on the highest’ elevation of philosophy 
has ever grasped more world-transforming truth. 

Taking the purely Zoological work in historical’ order, 
we have first to consider the observations made during 
the voyage of the Beagle. ‘These, however, are much too 
numerous and minute to admit of being here detailed. 
Among the most curious are those relating to the scissor- 
beak bird, niata cattlé, aéronaut spiders, upland geese, 

' sense of sight and smell in vultures’; and among the most 
important are those relating to the geographical distribu- 
tion of species. The results obtained on the latter head 
are of peculiar interest, inasmuch as it was owing to them 
that Mr. Darwin was first led to entertain the idea of 

- evolution. As displaying’ thé dawn of this idea in his 

. mind we may quote a passage or two from his ‘ Voyage 

of a Naturalist,‘ where these observations relating to 
distribution are given SE 


Š $ a 
“These mountains (the Andes) have existed as a great 


barrier since the present races of animals have appeared, |. 


and therefore, unless we suppose the game species to have 


e been created:jp two different places, we ought not to 


' expect any closer similarity between the organic beings | 
on the opposite sides. of the Andes, than on the opposite | 
shores of the ocean. $ 

“The natural history of these islands (of the Galapagos | 
Archipelago) is eminently curious, and well deserves 
attention. Most of the organic productions are Aboriginal 
creations, found nowhere else; there is-even a difference 
between the inhabitants* of the different islands ; 3 yet all 
show a marked relationship with (hose of America, though 
separated from that continent by an open space of ocean, 
between-500 and 600 miles in width. _ The archipelago is 
a little world within itself, or rather a satellite attached 


® Continued from p. 75. 
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to America, whence it has derived a fey s 
and has received the general character of its indigenous 
psoductions, Considerjng the small size pf the islands, we 
feel astonished at the number of thgir aboriginal Beings, 
and at their confined range. , Seeing every height*crownegee 
with its crater, and the bow®daries of mos of the lawa- 
streams still distinct, we are led to believe that within a 
period, geologically recent, the unbroken ocean was here 
spread out. Hence, beth in space and time, we seem to 
be brought somewhat near to that fact—that mystery of 
mysteries—the first appe&rance eof new beings on this 
earth. 


Next in ordef of time we have to notite the Monograph 
of the Cirripedia. This imgnensely elaborate work was 
published by the Ray Society in two vol&mes, comprising ə 
together over 1000 large octavo pages, and 4@ plates. 
These massive books (which were respectively puBlished™ 
in 1851 and 1854) convey the results of several years of, 
devoted inquiry, and are particularly interesting, not oniy. 
on account of the intrinsic value of thgøwork, but also 
because they show that Mr. Darwin’s powers of research 
were not less remarkable in the direction of purely ana- 
tomical investigation than they were’in that of phygo- 
logical experiment and philosophical generalisation. No 
one can ever glance through this memoir without per- 
ceiving that if it had stood alone it would have place@ its. 
author in the very first rank as a morphological investi- 
gator. The prodigious number and minute accuracy of 
his dissections, the exhaustive detail with which he worked 
out every branch of his subject—sparing no pains if pro- 
curing every species that it was possible to procure, in 
collecting all the known facts relating to the geographical 
and geological distributiort of the group, ip tracing all the 


complicated history of the metfmorphosés presented by © 


the individuals of the sundry species, in disentgngling the 
problem of the homologies of. these perplexing animals, 
&c.—all combine to show thathad Mr. Darwin chosch'to 
devote himself to a life of purely-morphological work, his 
name would probably have been second to none ir that 
department of biology. We have to thank *his native 
sagacity that such was not his choice. Valuable as with- 
out any question are the results of the great anatomical 
research which we are considering, we cannot’ peruse 


“these thousand pages of closely written detail without 


feeling that for a mañ. of Mr. Darwin's exceptional’ 
powers even such results are too dearly bought by the 
expenditure of time required for obtaining them. We 
cannot, indeed, be sorry that he engaged upor®and com- 
pleted this solid piece of morphological work, because it 
now stands as a monument to his great ability in this 
direction of inquiry; but at the same time we feel sin- 
cerely glad that the conspicuous success which attended 
the exercise of such ability in this instance did ngt betray 
‘him into other undertakings of the sąme kind. Such 
, undertakings may suitably. be left to estalslish the fame of 
| great though lesser men ; it would have been a calamity 
in the history of our race if Charles Darwin had been 


' tempted by his own ability to become a comparative 


anatomist. 

But as we have said—and we repeat it leèt there should 
be any possibility of misstating What we mean—the 
results which attended this laborious inquiry were of the 
highest importance to comparative anatomy, and of the 
highest interest to comparative anatomists. . The limits of 
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aw, this Article do not admit of our giving a summary of these | mena here presented, I ill allude to the marvéllous* 
results, so wéshall only allude to the one which is most assemblage of beings seen by me within the sac of an 
- important, Thig is the discovery of the “ Complemental Itla quédrivalvis, namely, an oÑ and young male, both 
Males | The manner in which this discovery was made ape worm-like, destitute of a capitulum, withea great 
erence ue : nee mouth and rudimentary thorax and limbs, attached to 
-m its entirety 5 s of MS F showing the importance of each other and to the hermaphrodite, wħich latter is 
remembering’ apparently insignificant observations which | utterly different in appearance and strufure ; secondly, 
b may happen to be iùĉidentally made during the progress | the four or fivð free, boat-shaped larvæ, with their curious 
of a research. For Mr. Darwin writes :— prenen antennæ, two great compound eyes, no mouth, 
e : . and six natatory legs; and lastly, several hundreds*of the 
Na - Binion ee Si te de a eg ee larvæ, in their first stage of developthent, globular, with 
very minufe parasites, on the margins of both scuta, close ea projections on ar aks gal mlao single 
to the ufibones.° „I carelessly dissected ome or two speci- eyes, Aliforin antenna; eprobosciorga montas, ana Ony 
a mens, anf concluded that they’ belonged to some new three pairs of natatory-legs. What diverse beings, with 
class or order amonget the &tticulata, but did not at the HE any ee Pye a and yet all belonging oe 
etime even conjétture that they were cirripeds. Many e same species 1” (i. 293). ae . . 
months eafterwards, when I had seen in [bla that an| Scattered through the “Origin qf Species,” the “ Vari- 
e@hermayhrodite could have a complemental male, I remem- | ation@¢f Plants and Animals under Domestigation,”.and 
bered that I had been surprised at the small size of the | the “ Descent of Man,” we meet with many purely zoolo- 
*vesiculz: seminales in the hermaphrodit2 S. vulgare, so | gical observations of much interest and importance as 
that I resolved to look with care at these parasites; on | 2° ; , POAR 
doing sæ I now Wigcovered that they were Cirripedes, for such, or apart from their bearing on the general principles 
I found that they adhered by cement, and were furnished and arguments for the illustration or foyification of which 
~ with prehensile antennz, which latter, I observed with | they are introduced. In this conn€ction we may particu- 
astonishment, agreed in every minute character, and in | larly allude to the chapters on Variability; Hybridism, 
“te oar At ons d £ oe e. nee found nat ese and Geographical Distribution—chapters which contain 
of a mouth and stomach; that | p 
consequently they were short-lived, but that they reached ouch a large number of new facts,as well aS new hae 
maftrity; and that all were males. Subsequently five ings of old ones, that we cannot undertake to epitomise 
other species of the genus Scalpellum were found to pre- | them in a résumé of Mr. Darwin’s work so brief as the 
sent more or less closely analogous phenomena. These | present. Nor should we: forget to mention in the present 
facts, together with those given under Ibla (and had it | connection his experimental proof of the ‘manner in 
ie heen r ia e I never ee should | which bees make their hexagonal cells, and of the im- 
ave struc. ri ine in my investigation), appear |. A : 7 
sufficient to justify me in provisionally considering the | portant part played in the NEA ot mature by 
truly wonderful parasites of the several species of Scal- | earthworms. Moreover, the hypothesis of sexual selec- . 
pellum, as Males ‘and Complemental Males” (vol. i. pp. | tion necessitated the collection of a large body of facts 
@ 292-3). e . relating to the ornamentation of all cłasses of animals, 
The remęrkable phenomena of sexuality in these ani- from insects and crustacea upwards ; and whatêver we 
° mals is summed up thus :— : - may think about the stability of the hypothesis, there 
“Phe simple fact of the déversity in the sexual relations, | C2 be no question, from a zoological point of view, con- 
displayed within the limits of the genera Ibla and Scal- | cerning the value of this collection as such. : 
pellug, appears to me eminently curious. We have (1) | .'But without waiting to consider further. the purely 
@ a female, with a male (or rarely two) permanently attached | zoological results presented by the work before us; we 


to her, protected by her, and nourished by any minute 
animals which may enter her sac; ‘(2) a female, with 
successive pairs of short-lived males, destitute of mouth 
and stomach, inhabiting the pouches formed on the under 
sides of her two valves; (3) an hermaphrodite, with from 
one or two, up to five or six similar short-lived males 
without mouth or stomach, attached to one particular spot 
on each‘side of the orifice of the capitulum; and (4) her- 
maphrodites, with occasionally one, two, or three males, 
capable of*seizing and devouring their prey in the ordinary 
Cirripedal method, attached to two parts of the capitulum, 
in both cases being protected by the closing of the 
scuta. . 


With reference to these Complemental, Males (so 
called “ to show that they do not pair with a female, but 


with a bigexual individual”) Mr. Darwin further observes: * 


“4 Nothing stricyly analogous is known in the animal 
kingdom; but amongst plants, in the Linnean class, 
Polygamia, closely similar instances abound; © and also 
that “in the series of facts now given we have one curious 
illustration more to the many already known, how 
gradually nature changes from one condition to the other, 
in this case from bis@xuality to unisexuality ” (ii. 29). 
Lastly, to give only one other quotation from this work, 
he writes :— 


“Aslam summing up the singularity of 


goes e 


the pheno- 
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must turn to consider the effects of this work upon zoolo- 
gical science itself. And here we approach the true 
magnitude of Darwin as a zoologist. Of very few men 
in the history of our race can it be said that they, not 
only enlarged science, but changed it—not only added 
facts to the growing structwre of natural knowledge, but 
profoundly modified the basal conceptions upon which 
the whole structure rested ;-and of no one can this be 
said with more truth than it can be said of Darwin. _ For 
although it æ the case that the idea of evolution had 
occurred to other minds—in two or three instances with 
all the force of full gonviction—it is no less certainly the 
case that the idea proved barren.. Why did it prove so? 
Because it had never before been fertilised by the idea 
of natural selection. To demonstrate, or to render suffi- 
ciently probable by inference. the fact of evolution (for 
direct observation of the process is from the nature of 
the case impossible) required some reasonable suggestion 
as to the cause of evolution, such,as is supplied by the 
theory of natural selection ; and when once this suggestion 
was forthcoming, it mattered little whether it was con- 
sidered as propounding’ the only, the chief, or but a sub- 
ordinate cause; all that was needed to recommend the 
| evidence of evolution to the judgment of science was the 
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disc8very of some cse which could be reasonably re- 
garded as not incommgnsurate with some of the effects 
ascribed to it, And,*unlike the desperate though most 
laudable gropings of Lamarck, the simple solution fur- 
nished by Darwin was precisely what was required to 
give a locus sandi to the evidence of descent. 
_ But we should form a very inadequate “estimate of the 
serviges rendered to science by Mr. Darwin if we were 
“to stop here. The few general facts out of which the 
theory of evolutiog by natural selections formed—viz. 
struggle for existenge, survival af the fittest, and heredity 
—were all previously well-known facts; and we may note 
unreasonably feel astonished thgt so apparently obvious 
a combination of them as that which occurred to Mr. 
Darwin should havésoccurred to no one else, with the 
sipgle exception of Mr. Wallace. The fact that it*did not 
do so is most fortunate in two respects—first, because it 
-gave Mr. Darwin the opportunity of pondering upon the 
subject ad izitra, and next because it gave the world an 
opportunity of wétnessing the disinterested unselfishness 
“which has been so signally and so consistently displayed 
` by both these English naturalists. But the greatness of 
Mr. Darwin as the reformer of biology is not to be esti- 
mated by the fact that he conceived the idea of natural. 
selection ; his claim to everlasting memory rests upon 
“the many years of devoted labour whereby he-tested this 
idea in all conceivable ways—amassing facts from every 
department of science, balancing evidence with the 
soundest judgment, shirking no difficulty, and at last 
-astonishing the world as with a revelation by publishing 
the completed proof of evolution. Indeed, so colossal is 
Mr. Daswin’s ‘greatness in this respect, that we doubt 
whether there evér was a man so well fitted to undertake 
the work which he has so successfully accomplished. 
For this work required not merely vast and varied know- 
ledge of many provinces of science, and the very excep- 
tional powers of judgment which Mr. Darwin: possessed, 
but also the patience to labour for many years at a great 
generalisation, the honest candour which rendered the 
author his own best critic, and last, though perhaps not 
least, the magnanimous simplicity of character which, in 
rising above all petty and personal feelings, delivered a 
thought-reversing doctrine to mankind, with as little dis- 
turbance as possible of the deeply-rooted sentiments of 
the age. In the chapter of accidents, therefore, it is a 
singularly fortunate coincidence that Mr, Darwin was the 
man to whom the idea of natural selection occurred ; for 
’ although in a generation or two the truth of evolution might 
have become more and more forced upof the belief of 
science, and with it the acceptance of natural selection as 
‘an operating cause, in our own generation this could only 
„have been agcomplished in the way that it was accom- 
plished; we required one such exceptional mind as that 
of Darwin to focus the facts, and to show the method. 
It seems almost néedless to turn from this aspect of 
our subject to enlarge upon the influence which a general 
. acceptance of the theory of descent has had upon biology. 
We do not state the-case too strongly when we say that 
this has beer the influence Which has created organisation 
out of confusion, brought the diy bones to life, and made 
all the previously dissociated facts of science stand up as 
an exceeding great army. Let any one turn to the eloquent 
prophecy with which the pages of the “ Origin of Species” 
y e 
e e ry 
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-terminate—a prophecy which sets forth in order the"trans- e 


forming effect that the doctrjne of evolition would in 
the future exert upon every departmeng of biology—and 
he may rejoice to think that Mr. Darwin himself lived to 
see every word of that prophecy fulfilled. For whereis nów 
the “systematist . . . incessantly haunteg Sy the shadowy 
doubt whether this or that form®be a true species”? 


ao 
And has it not prove@ true that “the other and more 


general departments of gatural history will fise greatly ir 
interest—that the terms “used vy naturalists, of affinity, 
relationship, community of type, paternity, morphology, 
adaptive characters, rudimentary and aborigd organs, 
&c., will cease to be maaphorical, and will have a 
plain signification?” Do we not indeed begin to feel that, 
“we no longer look at an organic being as a savage looks 
at a ship, as something wholly beyond his corfpreherm 
sion ; and when we regard every production of nature ag 
one which has had a long history, when we contemplate « 
every complete structure and instinct as, the summing up 
of many contrivances, eack useful to tfe possessor, in the, 
same way as any great mechanical invention is the 
summing up of the labour, the experience, the reason, and 


even the blunders of numerous workmen, when we.thus ø” » 


view each organic being,” may we, not now all say with 
Darwin, “How far more interesting—I speak from ex- 
perience—does the study of natural history become?” 
And may we not now all see that “a grand and almost: 
untrodden field of inquiry on the laws of variation, on 
correlation, on the effects of use and disuse, on the direct 
action of external conditions ” Aas been opened up; that 


our classifications, have become “as far as they can be ` 


made so, genealogies, and truly give what may be called a 
place of creation; ’’, that rules Bf classifying do “ becomes 
simpler when we have a definite object in yiew;”- and: 
that “aberrant species, which may fancifully be called: 
living fossils,’ actually areef service in supplying “a 
picture of ancient forms of life?” And again, must we 
not agree that ‘‘ when we can feel assured ‘that gll the 


individuals of the same species and all the olosely-allied @ 


species of most genera, have, within a not very remote 
period, descended from one parent, and have migrated 
from some one birth-place ; and when we better know the 
many means of migration, then, by the light which 
geology now throws, and will contintie to throw, on 
former changes of climate and of the level of the land, we 
shall surely be able to trace in an admirable manner 
the former migrations of the inhabitants ofe the whole 
world?” And who is now able to question that “ by com- 
paring the differences between the inhabitants of the sea 
on the opposite sides of a continent, and of the various 
inhabitants on that continent in relation to their apparent* 
means of migration, some light can be thrown on ancient 
geography?” Or, if we turn to “the noble science of 
geology,” do we not see that we are beginning “to gauge- 
with some security the duration of intervals by a com- 
parison of the preceding and succeeding forms of life?” 
And last, though not least, have we not found this one 
short sentence so charged with meaning that a new and 
extensive science, second in importance to mone, may be 
almost said to have grown out of What it states :—* Em- 


bryology will often reveal to us the structure, in some 


degree ‘obscured, of the prozotypes?”” 
If the progress of science during the last two-and- 
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a, twenty years ‘has in so astonishing a measure verified the 


prophecy of the “ Origin of Species,” surely, in conclu- 
sion, we are more than ever constwained to agree with tle 
Sentiments expressed by its closing words :—“ When I 
“view all beings, not as special creations,.but as the lineal 
descendants of game few beings which lived long before 
~ thE first bed of the Cambrian system was ‘deposited, they 
seep to me to become ennobled. % . . There is grandeur 
in this view® of life, with its several powers, having been 
originally „breathed by fhe*Creator into a few forms or 
into oneg and that, whilgt this planet has gone cycling on 
accordingeto the*fixed law of gravity, from so simple a 
‘béginning endless forms most beautiful and most wonder- 
«ful have been, arfil are being evolved.” 


. (To be continued.) 
o. e 
cane | ECLIPSE NOTES? 
i eII. 
“HE eclipsei of 1882 is now over, and it is not too 
. much to say y that the observations have been most 
successful. Much more work has apparently been done 


in former eclipses, but it has been of a far more general 
nature, ang; as the old saw has it, dolus latet in generalibus. 
This year the work has put on very much more of a quan- 
titative look, and each observation therefore more or less 
means a real step in advance. And indeed the time had 
come when this should be so, for-day by day the quantity 
of laboratory work done which can be more or less com- 
paredewith eclipse observations is increasing, and in the 
case of general observations either in one case or the other 
comparisons are impossible. I have taken. many prior 
occasions of insisting upon this point; but perhaps the 
reason why thi$ principle has been so generally acted 
upon on the present occasion has been a capital example 
set to’ future eclipse parties. Some days before the 
eclipse there was a regular Congress of the leaders of the 
different expeditions and the chief observers, held under 
the presidency af Mahmoud Pacha, the astronomer at 
Cairo, and.not only was the general plan of observations 
agreed upon but zhe necessity of a limited field of inquiry 
was generally acknowledged ; hence at the moment of the 
eclipse each worker had only a limited part of the spec- 
trum to study, and the instrument to be employed what- 
ever its form, and there were many forms employed, was 
carefully prepared for this part, and this part only, before 
totality. 

In the way of dispersion, MM, Thollon and Trépied 
outdistanced all their coujréves, as each had the most 
powerful form of Thollon spectroscope yet constructed. 
The dispersion in this instrument is about the same as 
that given by a Rutherfurd grating (of 17,000 lines to the 


- inch) in the third order, with this important difference, 


that the Quantity of light is much greater, so that a spec- 
trum can be mugh better observed. With these spectro- 
scopes, object-glasses of 9 inches aperture, and siderostats 
of a simple altazimuth focus were employed. All the 
other spectroscopic arrangements, whether for eye or 
photography, were mounted on equatorial.stands. . The 
instruments employed for exposing the rapid plates, which 
recent progress in pleotographic science has placed in the 
hands of the astronomers, were perhaps the most compli- 
cated Thus we had a camera with large lens some 5 feet 
focus ; on this a slitless spectroscope of the Fraunhofer 
1 Continued from P- 52. 
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form, similar to that EEL F in Siam in 1875, buf with 
a prism, of greater angle in frent of the object-glass 
then a tele-spectroscopic camera of small dispersipn with 
small image of the sun in the slit, and Jast of all an 
ordinary camera of small focus. 

, Perhaps before I go furtherėt will b convenient to 
give a collective note agreed upon jn a second congress 
held two hours after the eclipse. This will shew the 
general opinion as tothe general resuks. i 


“í Unprecedented facilities afforded b? Egyptian Govern- 
ment for observation of the eclipses The plan carried 
out was agreed upon by the members of the English, 
French, and Italian expgditions. The accordmong the 
results is very satisfactory. Photographs of the Corona 
and of its complete spectrum were gbtained by Schuster on 
Abnay's plates, H and K being the most inténge lines. A , 
study of the red end of the spectrune of the corona-amd 
prominences was made by Tacchini. A comet which was , 
very near the sun, and a very striking object, was photo- ` 
graphed and observed with the naked eye. Bright lines 
were observed before and after totality of different heights 
by Lockyer, and wth intensities differing from the Fraun- 
hofer lines by Lockyer and Trépied. An absolute deter- 
mination of the place of the coronal line at 1474, of 

-Kirchhoff’s scale, was made by Thollon and Tréfied. The | 
‘absence of. dark lines in the corowa spectrum was noted 
by Tacchini and Thollon with very different dispersions. * 
Many bright lines in the violet were observed in the spec- 
trum of corona by Thollon, and were photographed by 
Schuster. Hydrogen and coronal lines studied in grating 
spectroscope by Puiseux, and in direct-vision prism by 
Thollon. Rings observed with grating by Lockyer, first, 
second and third orders. Continuous spectrum relatively 
fainter than in 1878, and stronger than in 1871. Intensi- 
fication of absorption observed in group A at the edge of 
the moon by Trépied and Thollon. . 

“ LOCKYER, TACCHINI, THOLLON.” 


Having given the collective note, I may be permitted to 
refer first to those observations which specially bear upon 
‘the matter dwelt upon in these notes—observations 
tduching the bright lines seen before and at the moment 
of totality. 
The importance of this part of the work arises from 
the following considerations :—If there be a layer of a 
certain height, by the absorption of which the lines of 
Fraunhofer are reversed, the lines visible under the stated 
“conditions during eclipses will all be of the same height, 
and their intensities will all, be those of the Fraunhofer 
lines; if, on the contrary, the reversing layer is a myth, 
as I believe it to be from a consideration of all the pro- 
minence and spot work done up to the present time, the 
lines will not be all of the same height, and the intensi- 
ties will widely differ from those of the general spectrum 
of the sun, for the following reasons :— A 
' As explained in my first batch of notes, it is most 
probable that the solar spectrum is builteiip of the ab- 
sorption of different layers, and not of one, thus— 








” A, B, C, layers. ° 


_ A; layer nearest the sun, and therefore hottest, and 
ce go tie x 
e e 


e j . ' 
e s 
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therefore probably be% =e in prominence-spec- 


- trum. B and C, layers further from the sun, and there- 
fore cooler, and’ therefore probably best represénted in 
spot-spectrum. 

If this be se, when we can see the lines of these layers 
we shall see aiias like this— 5 





. 


The lines of A-sthe hottest layer—will be brightest 
and shortest. 

The lines of B—the next cooler layer—will be less bright 
and longer, and will also go down to the sun, on account 
of the part of the layar at B, althougheit is unrepresented 
at A, along the section X—Y. 

And soon with C. 

In an eclipse we have a condition in which the atmo- 
spheric light-is gradually withdrawn. The lines ‘should 
apyfear, therefore, in the order of their lengths ; that is, , 
the line which turns out to be longest should be the last 
to appear, and this is a magnificent proof that the sub- 
stance which produces the line does not extend down to 
the sun, for if it did it should be brightest at bottom, and 
should at first appear as a short line. 

Now what were the facts? Dealing with the region 
between F and 4, gnd not all of that, and especially with 
the three iron lines I have so often mentioned, this was 
the order of appearance— - 

May 17, 8.18 a.m., saw F and T; very short. 

(T, meaning the single iron line of the three w Z 49233 
so constantly seen by Tacchini in prominences). 


8.19 se F + Ti + 4933 short. S 
8.20 «. F -+ T, +4933 + 4 long. 
8.23 F + T, + 4933 + 4 + T; short. 


(T, meaning a high temperature iron line at w Z50176, 
constantly seen by Tacchini with 49233). 

At this time the darkness sensibly decreased, and then 
for the first time several lowg thin ‘lines suddenly burst 


` out. 


8.23.30 : Single iron line at 49565, and double at 4918 
and 49195 and line at 49325, the last three being the 
longest. Other long lines made their appearance, but 
their positions were not absolutely determined. 

Totality was announced at 8h. 25m. 42s., and it was 
arranged that I should then chanfe my instrument. I 
fancy the signal was given a little too soon; for when I 
went to my 32 telescope to study the structure of the 
corona the cross wires were still some distance from the’ 
point at which the sun disappeared ; but be this as it 
may, I missed the flash, but this was unimportant, the 
real work was done. Still this is a point so crucial that 
we ought not to be satWfied'dill all these changes, even 
including the flash, have been photographed on a moving 
photographic plate, an idea which struck me too late for 
utilisation during the present’eclipse. 


Next, as to the structure of the corona. Again. the 
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predictions were fulfille?; we were in presence of a epe- z 
tition of the eclipse of 1871; everything special to that 7 





of 1878 had disappeared Fher® was absolutely no struc- - 
‘ture near either pole, cr using the same telescdépe as 

in 1878, when this feature was so marked, so there cate» 

be no mistake on this poini? The filamentous charaeter 

of the streamers, a marked feature in 1891, was however — 


not so decided. e. . - 
As with the styucture 50 with the ring pna The 
rings so bright in 1871, se copspacyously absent in” 1878, 
were again visible, but with a Rutherfurd grating they 
were not so obvious as I at alleevents » expecte? to find: 
them. ‘As seen at mid- eclipse, 1474 ` was the faintest ring, 


‘and C the brightest. 


With regard to the spectrumef the corona as seen with: R 
an ordinary tele-spectroscope, arranged to give ag much 
light as possible, I have not so much to say as I had hoped, 
for the reason that the totality lasted longer than we® 
counted upon. The result of all the preliminary our- 
farlers had been to fix upon sixty-five setonds as fhe most ~ 
probable duration of totality, or rather as the duration to- 
be provided for especially fromthe photographic point of 
view, since a photograph exposed during totality would*be f 


ruined if the sun reappeared before the cap of the camera 


had been replaced. Sixty-five seconds having elapsed 
from the announced commencement of totality, I went : 
to the corona spectroscope which I should have gone to 

ten seconds earlier (but the comet had taken five seconds, 

and the grating observation had been more ungprtain 
than I had expected), At the moment I made the obser- 
vation the eclipse was over, but still I noted F, and 1474, 

and C, bright, and extendipg night across the field, and a 
banded spectrum, that is to say, got a continuous spectrum | 
certainly, but into maxima and minima, though - the 
minima gave no signs of dark lines. The 8bservation, , 
however, was almost instantaneous, and too much, im- 
portance must not be attached to it. 

Here my notes must close for the present ; 104° in the 
shade is not conducive to writing, even if camels" were æ 
not growling, and flies teasing, as they can tease. in 
Egypt. J. NORMAN LOCKYER 


Siout, May 21 a 
: (To be continued.) 





BIOLOGY AND AGRICULTURE - i 


Re advances in cur knowledge of he lowest 
forms of life have tended to bring into prominence 
not only their relation to disease but to the ever-increasing 
importance of the part which they play in our arts and 
industries, Probably in none of the industrial arts, save e, 
those concerned with fermentation, commonly so called, ` 
has the progress of this branch of biology shdwn' such . 
remarkable development as in its bearifig on the-art of | 
agriculture. 

It has even been suggested that a bacterium is at ‘the 
bottom of the present state of agricultural depression, 
and there is a considerable amount of force in this 
suggestion. The loss of nitrogen from the soil in the 
form of nitrate is one of the most sewious difficulties with 
which the farmer has to contend ; and, as this loss takes 
place by the washing out of nitrates in the drainage and 
its’ diffusion into the subsoil below the reach of the 
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` rootseof plants, it is necessary ‘greater in wet seasons 

“ such-as haveeefi the rule for the last few years. 
= We believe that Pasteuf waf thę first to suggest, twenty 
. years ‘ago, that the process of nitrification going on in 
«wils and waters might be «due to the agency of an 
org@nism; but it was not until the last five years that the 

° researches of Schlésing and. Mintz and of Warington 

> - econclusively showed that this is éhe case and that the 
org&nism is a bacterium. This ġacteriųugn is present in 
all ferfile service soils ai unde? the proper conditions of 
temperature, moisture, supply of oxygen, and presence of 
salifiable® base is,continflally converting “mmonia and 
. nitrogenous organic matter, which has passed the putre-. 
factive stage, inte nitfates. That nitrates are the chief 
s ` 
form from which most créps and especially the cereals 
assimilate their nitrogen is now admitted generally, even 
by the few physiologists who still cling to the belief that 
“plants can assimilate free atmospheric nitrogen ;.the very 
great use of this nitrifying organism is thus apparent. It 
may be remarked in passing that this Schizomycete is 
able to effect a change in a mineral substance, ammonia, 
causing its oxidation into nitric acid, all other known 
. `% organised ferments being concerned in the transformation 
of organic bodies, and this is an operation hitherto un- 
suspected in the life of any Bacteria. 
Nitrification takes place in soils most rapidly:in the noe 
_months of the year, and as a cereal crop assimilates 
little or no nitrogen after June, but merely transfers that 
already taken up and present in the roots, stems and leaves 
to other organs, it follows that, on a cornfield, in the late 
summer and the autumn months, nitrates will be formed 
and, will, in the event of wet weather, be readily washed 
e out of the soil. ¢ e 
Observations made during many years at Rothamsted, 
» and recently published by Messrs. Lawes, Gilbert, and 
.Warngton,! show the exteng to which this loss of nitrates 
may occur. They find that on land uncropped and un- 

“, manured, that is, a bare fallow, during 4 years 1878-1881, 

e nearly forty-two pounds of nitrogen per acre per annum, 
equal to nearly two and a half hundredweight of ordinary. 
nitrate of soda, was lost by drainage. They also estimate 
that on land uader continuous wheat cropping ‘from ten 

_to twelve pounds of nitrogen per acre per annum was lost 
by drainage from plots which received no nitrogenous 

- manure, When nitrogen is applied in the manure, con- 
‘siderably larger quantities are lost-in the drainage, and 
this is exclusive of that diffused into the lower layers of 
soil below the reach of plant roots, and of that which 
may uùder certain conditions be lost by deduction to 
elementary nitrogen. 

» . In an ordinary rotation the loss of nitrogen ‘will be 
considerably less than in these experiments, for crops 
will ofter*be growing for months after the cereal crop is 

i removed, and thês conserve the available nitrogen and 
“store it up for fature use. It is however obvious, that, 
with a'bare fallow favouring the production of nitrates, 
followed by a wet season, a very considerable loss of 
available nitrogen will occur through loss of.nitrates, and 
it becomes a matter for the farmer to consider. whether it 
is to his advantagepfor the sake of cleaning his land, 
to take the risk of this loss and supply the nitrogen ata 


1 Fournal of ‘the Royal Agricultural Society [2] xvu. and xviii., gud 
Journal of. Secsety vf Arts, April 7th, 1882. _ 


`~ 





e 
cost, in ammonia, salts, of Chili @altpetre, of neatly a 
shilling per pound, or on the other hand, adopt some 
system of cultivation and cropping by which much, of the 
loss may be obviated. On some soils the growth of an 
autumn green crop would save most of the nitrates and 
leave the land in fair condition for a sudceeding crop. ;. 
naturally the fecision as to the advisability of such a 
course must rest in each case with tHe individual-faymer. 

The Agricultural mind appears to,always require g- 
panacea'from She scientifig man beforg it will accept his 
results as of any~use., At a recgnt meeting’ of the 
e farmers’ Club it was observed by a leading agriculturist,: 
f that, although Mr. _Layes (now Sir J. B. Lawes) had 
discovered the way in which nitrogen was lost, he had 
not told the farmer how 'to retais? the goads effects of 
nitrogehous manures in adverse seasqns. Tlf discovery 
of the manner in which the loss occurs is, however, an 
immense step in the right direction, and moreover Lawes 
and his colleagues have clearly shown that with a growing 
crop on the land the loss is very greatlydessened. 

Fhis dacterium of nitrification Js but one of a great 
number of the lower forms of life now engaging the at- 
tention of ‘scientific men, which are, or ought *to be, of 
immense interest to the scientificepursuit of, agriculture. 
_ The researches of Pasteur on the life history of Bacillus 
of Anthrax, Aitken and Hamulton’s investigations now 
being conducted into the causes producing braxy and 
louping ill ; and the study of the organisms concerned in 
the changes which occur during the souring of milk and 
the ripening of cheese are kindred studies bearing in a` 
direct manner on the daily practice of the farmer. Of 
no less interest too is the biological work done by Kiihn 
and Liebscher, which has traced the dée¢ sickness to the 
| presence of a Nematode, while the investigations into 
the hfe history of Hemileia vastatrix, the too well-known 
coffee leaf disease, the Plaswzdiophora, which is the 
proximate cause of axdury in turnips, and the fungus 
of potatoe disease, all point to the growing relation be- 
tween the kindred sciences of biology and agriculture. 
Illustrations might be multiplied almost indefinitely 
but these are of sufficient importance to show that the 
work of the microscopist and biologist has.a wide and 
deep influence, first of all on the practice of agriculture, 
and through it on the comforts and the pockets ae the 
consumers at large.- > ° 





THE TRANSIT OF VENUS, 1874 


Account of Qbservations of the Transit of Venus, 1874, 
December 8 made under the Authority of the British 
Government, Edited by Sir George Biddell Airy, 
K.C.B., Astronomér-Royal. 
HIS volume, recently published unde? "the authority 
of the Treasury, contains the official account of 
observations of the last transit of Venus, by the five ex- 
peditions organised at the public expense and the reduc- 
tion of the observations. l 
' In an Introduction Sir George Airy briefly recapitulates 
the various steps.taken bydimself with the view to the 
efficient observation of his phenomenon, from his first 
communication to the” Royal Astronomical Society ‘in 
April, 1857, “On the means which will be available for 
correcting the measure.of the surfs distance in the. next 
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twendy-five years.” His offic correspondence with the 
Admiralty commenced in October, 1868 ; the early pro- 
ceedings were reported*to the House of Comfnons in 
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Sir G. Airy considers it possible that some astroomer 
may deem them worthy of rediscussiorf, thugh he-does ° 
npt anticipate that any gréat ifnprovement can be made 
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July, 1869, and after much public discussion a statement | in measuring them. R S - 
on the genera] plan was made to the House in March, This important volume,«which extends to ‘over 50a» 
1873. The cMlection of an efficient body of observers | pages, is printed for Her Majesty’s Stationery Office.™ 
was then proceeded with, Colonel (then Captain) Tupman, r nd ` 
R.M.A., who was one of the first to offer his services, OUR BOOK SHELF e * 
pe ee active ee pte the esp see > g Sir | Worked Examination Beats in Plane Geometrical 
e iry, in arrangements for @he expeditions Drawing. By F. E. Hulme, P.L.S., F.S.A. (London: 
made under the authority of-tHe Admiralty, and it may be Longmans.) é j ° 
stated here that since his return all the observers were,| THE Art Master at Marlborou@h College hag “gathered 
placed under his superintendence at the Royal Observa- | together in this book 300 viens chiefly from papers 
tory, for €ompleting their special share in the reductions. | set at the examinations for entrance to the military col- 
He examined every seep in the observers’ computations, kegen He hie ay e. pee eee Sa acaba 
especially al that related to the adjustments of the mstru- | © tae questions, eaving the Student to exercise Jimsen 
ats Ne perhaps,” says Sir George, “ ae Bk caries wih mn A DE The pace embodying oS 
: y IAES S solutions seem to have been very carefully prepared, an 
an enormous mass of calculations so severely criticised, | are clearly printed, and cacen is fanned with 2 
and where necessary, repeated.” In the latter part of | blank fly-leaf, making reference easy. , 
1880, the calculgtions with portions of introduction for | A fair knowledge of geometry is assumed, but to certain 
each station, were b&nded over to Sir George Airy, by a en E EE O 
. ey 
Cap ted ee R abont to leave the country, text-book ‘or course that the student has worked throygh. 
and the cemainder of the work was performed under the | These notes are very good, and not too long; the authors g” « 
immediate guidance of the Astronomer-Royal, who states | experience enabling him to anticipate diffculfies and to 
that it had occupied all the hours, not engaged on routine | give warning against pitfalls. Especially is the attegtion 
business, on which he could usually have reckoned for | of the student drawn to corstructions which, though they 
other matters of science. do not involve much head knowledge, yet require great 
The volume is divided into five parts, referring to as eee Sure aoa ae a are nee sabes ae i near 
ae : ve ness and power in the use of instruments. In view o 
many expeditions for the observation of the transit, with | the Feart importance of graphical methods of gbtain- 
an appendix. Part I. treats of the expedition to the | ing numerical results, the acquisition of this sort of hand- 
Sandwich Islands, and the observations at Honolulu, g a pen a oY more see i : 
Kailua, and Waimea; II. the expedition to Egypt is book will be a welcome addition to the appliances 
(Mokattam Hills, near Cairo and Suez); III. that to a a e fee ae lari nee An a. 
Rodriguez, and the observations at Point Venus, Point generally useful by a more judicious arrangement of his 
Coton, and Hermitage Islet; IV. that to Kerguelen | materials. The current text-books.resemble“treatises on , 
Island, and observations at Observatory Bay, Supply | arithmetic with very few examples: this volume furnishes 
Bay, and Thumb Peak ; and Part V. details operations | an admirable collection of tniscellaneous examples, but 
in New Zealand. The observations and reductions in ee ee ie ie kaye nears 
: . O r e 
the fees to the sates haces ee a through a systematic course of instruction in.the subject. @ 
_ much length, but particulars relating to the other expedi- | Teachers will know how to use the materials here pro- 
tions were presented on the scale which Sir George Airy | vided whilst developing the subject, but their labour 
had proposed in an address to the Royal Astronomical | would be lightened, and the book made more serviceable 
Society in March, 1875. It is hardly necessary to say | for private students, by a classified table of contents or 
that the actual observations of the transit are given zz index to the problems. A Rew. 
extenso, with full descriptiens of the determinations of | Contributions to the History of the Development of the 
, Y ; 
longitude, whether by telegraph, runs with chronometers, Human Race. By Lazarus Geiger. Translated from 
or lunar observations with the transit or alt-azımuth, to maa ean edition by Daniel Asher, Ph.D. 
which last method Sir George Airy had called early (Tribner an i o) 4 des 
attention, as one which it might be essentjal to apply in THE firm of Triibner and Co. has done well in admitting 
; Thé reduction of the observations’ ds this translation as a member of its Philosophical Series. 
certan CEBER A $ Á The work is a thoughtful contribution by an able linguist 
carried to the formation of the equations of condition, to the science of anthropology as elucidated by the studye 
from whichgthe parallax, &c.; have to be determined. | of language. It is full of interesting facts and suggestive 
Sir G. Airy says he has ‘endeavoured to give the equa- | ideas concerning each of the following subjects, which 
tions in the shape that will admit of combination in the | form, me Se aes facade A ie als 
. sage consists :— 1 velgp- 
ae Hs y: for es Soa eee sh F . T ae ment of the race, the earliest history of the race as eluci- 
(whether he may desire to use the Calculus of Probabili- | dated by language, the colour-sense of primitive times, the 
ties for the whole, or to make any special selection of | origin of writing, the discovery of fire, and the primitive 
combinations)—when he shall have decided on the re- | home of the Indo-Europeans. 
hee phase of contéct of dimbs which he thinks best to The Brain and its Functions. By I Luys. inter 
: : national Scientific Series, vol. xœx&%vii. (London: Kegan 
The Appendix contains somè tabular details and an Paul and Co., 1881.) : 
account of photographic observations of the transit, The We consider this à disappointing book, whether we regard 
photographs are preserved at the Royal Observatory, and | it from a physiological or a psychological point of view. 
s . 
eg” å wer . . 
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It adds nothing, either to our previous knowledge of facts, 
` or to our previouS conceptions with regard to them, and 
so is of no use to scientif@ readers ; while the manner in 
whichsit treats its subject is so drêary that we fear it*is fio 
less ul adapted to the requirements of popular readers. 
“We regret this failure the ghore because the author, as 
is ¥ell knowrf is so hard a worker, both in cerebral mor- 
phology and morbid psychology, that in writing this book 
ehe deserved a success which heghas failed to achieve. 
Hawing said this much it seems needless to enter on any 
detailed criticism. We have faced ourfelves to read the 
work from, end to end, but*cannot advise any one else to 
follow our example. - 


e . 
dJdeality @ the Physical Science, By Benjamin Peirce. 
(Boston: Little, Bgown atd Co., 1881.) 


* THIS work is a’ series qf six lectures published post- 
humously by the author's son. The lectures are of a purely 
epopula®character, and their object throughout is to main- 
tain that science is, so to speak, an intellectual hand- 
“maiden to Christianity. The arguments, or rather illustra- 
tions, are all drawn from the domain of physics and 
astrononty, of which the writer was himself so distin- 
guished a cultivator, and every page glows with the 
fervour of a deeply religious mind. Indeed, we may 
qugstion whether there is not rather too much of this, 
even in view of the emotional effects which it seems to 
“be the main object of the speaker to produce. The in- 
tellectual or argumentative object throughout is to show 
that*the “ideality in the physical sciences” points to 
ideation in the source of the physical universe, or, to 
quote the concluding paragraph : “Judge the tree by its 
fruit. Is this magnificent display of ideality a human 
délusign, or is it a divine record? The heavens and the 
earth have spoken to declare the glory of God. It is not 
a tale told by an idiot, signifying nothing. It is the 
power of an -infinite imagination, signifying IMMOR- 
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SETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
yy his correspondents, Nether can he undertake to return, 
or to correspond wil the writers of, rejected manuscripts. 
Np notice is taken of anonymous communications. 

{The dior urgenily requests correspondents to keep their letters 
as short‘as possible, The pressure on his space ts so great 
that it ts impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.] 


My, Charles Darwin’s Letters 


. WILL you allow me to mention that I am collecting my 
father’s letters -with a view to a biography. I shall be much 
obliged to any of- my father’s friends and correspondents who 
may have lettérs from him, if they will kindly allow me to see 
and, make copies of them. I need hardly add that no letter shall 
be published’ without the full consent of its owner. 

Down, Beckenham, May 25 Francis DARWIN 





y% l Comet (a) 1882 


-THE following ‘observations of Comet (a) 1882 have been 
made with the Transit-Circle of the Radcliffe Observatory, 
Oxford, when passing szb-polo :— 


° 


e Observed N P.D. 
e , G.@.T. Observed RA page To dver 
A 1882. h. m s bhm s ee e AD 

(a) May 12, 8 57 20'13 . O I4 22°90... 15 32 53°4.... R. 

«() 13, 9 18 33°31 ...0 39 3612... 15 54 2°90... W. 
{e) 15, 9 57 21°31... 1 26 23°60...17 8 338.. R. 
{d} 16, 10 14 15°71.. I 47 17°34... 18 o 137.. W. 
{9 17,°10 29 20°28 ... 2 6 20:93.. I9 0 105... R, 
V) 18, 10 42 343 ... 2 23 33°69... 20 7 317 uW. 
{2) 19, 10 54 4'86... 2 39 2°69... 21 21 18°83... R. 

-(4) 20, II -3 59°82 .. 2 52 55°84:. 22 40 44°3... W. 
(2) 21, II I2 28 ..3 5 (22) ... 24 5 (18) 2. Ree 
{2} 22, I1 19 38°70 ... 3 16 30°40 ... 25 33 (54) ... R. 
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- Observers’ notes :— | e s -+ 

(a), (2) Very faint; but obsérvations fair. 

{c) Vegy faint at times ; observatien fair on the whole. 

(2) Nucleus sometimes showed as a bright point, but generally 
not so well defined, and would scarcely stand any’ illu- 
mination of field. Observation, though difficult, very. 

(d 


: fair. 
(e) Observation good. ° 7 
(F) Observation considéred very good. Nucleus very 
' times. : 
(g) Difficult, but observation considered fairly good. Nucleus 
faint at times. e `” = 
(A) Faint. Observation gopd. ° 
4é) Observation only approximate. Sky cloudy, 
(4) R.A. good. N.P.D. very rough, from a single bisection 
when extremely faint. oe 
General Notes :—In the telescope, the light of the freadson the 
night of May 18, the nucleus being better defined than on any 
other night when the observations were sade by mg, was certainly 
not buighter than an eighth-magnitude star'(W.). è : 


sharp at 


Brightness = Eight in star-magnitude (R.).. a op 
Observers—W. = Mr. Wickham. ss 

: R. — Mr. Robinson. 

i 7 E. J. STONE 





| Sea-shore Alluvion—Calshot aad Hurst Beaches } 


WESTWARD of Brighton ; Shoreham Harbour, Portsmouth, 
Southampton, and the Solent roadstead, all derive protection 
from shingle moles thrown up to windward of their entrances, the 
most remarkable of which, Calshot ané Hurst Points, have each 
one of Henry VIII.’s stone castles at their extremities. The 
first incloses a large tidal estuary (Owers Lake) at the entrahice 
to Southampton water, and forms a pier covering, the entrance 
to that fine natural harbour from the south-west. ' 

The condition of this spit ıs not much altered since Leland’s 
time, A.D. 1539; it terminates in a horn, which forms the lake, 
and ‘the outfalls of the Beaulieu and Lymington Rivers westward 
have similar windward moles on a modified scale. i 

Hurst Point is two miles ın length in a north-west and-south 
east direction, formed of rounded siliceous pebbles on an argil- 
laceous base, which last terminates in a nearly perpendicular sub- 
marine cliff 200 feet in height ; this physical peculiarity of jposi- 
tion has been described by Webster and other writers ; it has for 
centuries acted as a breakwater to the Solent and the small 
natural harbours eastward of it on the Hampshire coast, but has 
also limited their capacity by ‘promoting.a rapid deposition of 
silt along their foreshores. in the storm of November, 1824, 
its position ‚was, and remained for some time, considerably 
altered, as has been descnbed by Lyell. Still, however, the 
maps in the Cottonian and Burleigh collections all show the 
peculiar horn-like termination due to the indraught into the 
Solent, and the general outline of the spit much as at present, 
which doubtless has preserved its main features for centuries, 
subject, however, to local disturbance and variation. Half a 
mile landward of the lighthouses the beach curves eastward, 
and forks into three or four gradations of “fulls,” showing’ 
modern variations and additions™o the extremity locally termed. 
the ‘Point of the Deep,” a quarter of a mile long, and 
running nearly at right angles to the main mole; two smaller ' 
spits called ‘‘ Rabbit Point” and ‘*Shooting Points” (a double 
formation), tail out from the main spit, within or landward of 
. © 


Parallel to the entrance to the Solent, a bank of shingle three 


‘| to four miles in length, with about six feet water over it at low’ 


water of spring tides, varying in level with the weather, easterly 
winds banking it up, stretching from the extrgmity of Hurst 
Point, south-westward to opposite the ledge called the ‘° Bridge,” 
off the “ Needles” rocks, leaves the small entrance channel (the 
* Needles”? Channel) intervening. 

Hurst Beach presents many characteristics peculiar to the 


‘| "Chesil, Calshot, and other similar formations such as a low, flat 


‘shore to leeward or eastward, and a highly-inclined’ beach sea- 
ward, with a tendency to curve round north-eastward, and ulti- 
mately to inclose a tidal mere or lake; ghe elevation and size ot 
the pebbles increase towards the‘summit and termination, and in 
places patches of sand and single conglomerate of an early, date 
crop out through the shifting modern “fulls.” ‘ 

The degradation of the cliffs to the westward has been very 
great, and they are much serrated and water-worn, with frequent 
slips in the upper strata of sand and gravel on a clay base, and 
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in thé neighbourhood of*Hordle ke masses of fallen cliff alter- 
nate with hollow chines. At Barton also the loss is great, 
averaging over certain pefiods one yard per annums, and the 
whole frontage of Christchurch Bay is similarly affected. 

The shingle immediately westward of Hurst becomes smaller, 
as is universally the case with these spits. Hurst Beach in effect, 
with alternating withdrawals and renewals, due to change of 
wind, represents by its height and the size @f its pebbles the 
general leeward accumylating drift. 

, Gengral observation Eads to the conclusion that littoral shingle 

travels mainly along the shore, as in all cases the coarse pebbles 
are succeeded by fine shingle, and this ultimatgly, by sand, silt, 
or clay; but that sPits of shingke grow out into deep water, 
creating a base for thgmselves the nymerous nesses on our coasts 
amply show ; but before arriving on the shore that shingle does 
travel at vary considerable depths is shown by such cases as the 
aLoveanertioned submarine shingle® bank west fof the Needles 
passage and the ‘‘ Boulders” off Selsea Bill. 

Here the “Park Anckorage” eastward of the Bill is the tra- 
ditional siteeof the bishop’s see, and hydrographic „authorities 
cifed in the English Channel Pilot describe the gravel bottom as 
rough and thinly covering a strong clay, J. R. REDMAN 

6, Queen Anne’s Gate, Westminster, S.W., May 18 





Bifficylt Cases of Mimicry 

In the very interesting communication by Mr. Wallace, in 
NATURE, ante p. 86, on some difficult cases of mimicry, there is 
one statement which apparently challenges comment. 

Mr. Wallace states that although it has been so suggested, it 
is hıghly improbable tha? young birds have a hereditary instinct 
enebling them to distinguish uneatable butterflies antecedent to 
experience. Mr. Wallace has not alluded to the very thorough 
and careful experiments made by the late Mr. Dougl. A. Spalding 
on this point. It is unnecessary to refer to the results obtained 
by Mr. Spalding in proving the inherited acquisition of ideas 
and experience ın young chickens, it will at least suffice to repeat 
the observations made by him, on the actions of a young turkey 
which he had adopted—‘‘ When chirping within the uncracked 
shell.” Now this young turkey, not only. on the tenth day of its 
life, exh#bited the most intense terror at the sound of a hawk’s 
voice which’ was confined in a cupboard but also proved its iz- 
heruted knowledge of uneatable insects. 

“ When a week old my turkey came on a bee right in its path 
—the first, I believe, it had ever seen. It gave the danger chirp, 
stood for a few seconds with outstretched neck and marked 
expression of fear, then turned off in another direction. On this 
hint I made a vast number of experiments with chickens and 
bees. In the great majoiity of instances the: chickens gave 
evidence of instinctive fear of these sting-bearing insects, but 
the results were not uniform, and perhaps the most accurate 
general statement I can give is, that they were uncertain, shy 
and suspicious,” 

If domesticated fowls and turkeys exhibit such inherited 
“instinct,” may we not postulate a much greater excess of the 
same in purely insectivorons birds in a state of nature. And if 
this is so, it will be unnecessary to explain away, what appears to 
be one of the most philosophical considerations ın the doctrine 
of ‘ mimicry.” W. L. DISTANT 





Deaf-Mutes 


’” PAPPRENDS seulement aujourd’hui par M. Graham Bell que 
La Nature x bien voulu-mentionner mes communications å 
VAcadémie des Sciences sur Paccent des sourds muets. Je 
regrette que qos Compies Rendus naient pas reproduit mes com- 
munications 7# extenso et que M. le Secrétaire perpétuel se soit 
borné à en faire une analyse incompléte. Je prends donc la 
libexté de vous adiesser ces quelques lignes afin ‘que vos lecteurs 
sachent au juste la portée de ma communication. 

J'ai dit que nous sommes frappés de la ressemblance des 
visages et quelquefois aussi des mains parce que se sont les seules 
parties du corps, qui ne soient pas couverte; par les vêtements, 
mais qu’évidemment la ressemblance s’etend à toutes les parties 
du corps. J'ajoute même que la ressemblance ne s’arréte pas 
aux traits extérieurs, on doit la_retrouver entre les organes, 
Pourquoi les organes de la voix fefgient-ils seuls exception 4 la 
règle générale? 

M. le sénateur Robin et M. Milne-Edwards, de l'Institut, à qui 
on ne saurait refuser l# compétence en ces matières, nous disaient 
qu’il ne comprenaient pas qu’on pit faire des objections sérieuses 
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au fait que j’ai signalé tofichaat 1f transmission hériditajre de 


Paccent; que la voix, avec ses diverses propriét{s, hauteur, in- © 


tensité, timbre, accent, est ung mapifestation des organes vocaux 
aa même titre que toutes ys manifestations dont notre corps est 
le siége. Rien ne se produit au dehors qui wait sa cause ou son 
siége au dedans ; c'est dans la constitution intime de rotre corpa 
qu tl faut chercher la raison dẹ tous les phénomènes extegpes. 
Ainsi s’expliquent les transmissions par voie g’herédité, soit des 
aptitudes comme celles pour les mathématiques, les arts graphi- 
ques, etc. ; soit des affegtions maladives comme la goutte, le. 
cancer, la folie, etc. ; sort des monstruosités comme les deigts 
surnuméraires, le Bec-de litre, etc. Pourquoi dfns les gessem- 
blances, les organes vocaux seraient-fls exceptds ? 

Tl faut chercher la ressemblance dans la cellule; fans doute, il 
west pas facile de la saisir, mais noas n’osons pas dire, que c'est 
chose impossible, Une longue expérience est né@ssaire pour 
arriver à saiser des nuances imperceptibles au grand nombre, 


Ne sait-on-pas qu’un berger reconnait et distingue chaque 
pas q g g que, 


mouton de son troupeau, tandis 
sont les mêmes à fort peu près. s 
Ne serait-il pas possible, d'ailleurs, qwil y eût hoins dœ 
nuances d'accent chez les sourds-muets et les entendants-parlants 
americains que chez les Français dw Nord et du Midi, de l’Est ef 
de Ouest. La voix de nos chers Alsaciens est tentée de sons 
germaniques, tandis que celle de nos Provencaux a acquis une 
sonorité et un timbre particuliers qui lui viennent sans doute du 
long séjour des Ramains dans le Midi. Peut-étre nous est-il 
plus facile de constater ces nuances dans Ja voix chez les sourds- 
muets de notre pays. s 
Voici un nouveau fait très curieux sur lequel j'@ppelle votre 
attention. 
Nanterre (Seine) 


q&e pour nous tous les moutons 


FELIX HÉMSNT 





Caution to Solar Observers 


In the interest of solar observers I send you a caution, A 
first-class sample of black glass was set with a bit of white paper 
behind it, and exposed for an instant to the focus of 2 7-inch 
lens. The paper was chaired where an eye would be placed. 
A longer-exposure of a few seconds made the glass burst asunder. 

‘ J. F. CAMPBELL 

Niddry Lodge, Kensington, Logdon, W. ẹ ° 


Aurora Borealis PS 


WHAT was, probably, the termination of the aurora seen at 
Worcester and Dublin on May 14 was observed here; by me, 
between midnight and 1 a.m. of the morning of the 18th, At 
that time, and for some time after, I saw along the north- 
west horizon a strong, green, auroral glow, The evening of the 
14th was bitterly cold ; the sunset clouds threatened snow, wind, 
light north-north-east light, cloudy. At dawn, the sky was cloud- 
less and wonderfully clear. ‘The 15th was warm and pleasant. 

Glasgow, May 24 S. MAITLAND BAIRD GLENNILL 





ON THE MUTUAL RELATIONS OF CARBON 
AND IRON IN STEEL: 
JS this paper the author sets himself to prove the following 
four propositions concerning steel: (1) the carbon of steel 
is (primarily) in a state of simple absorption in theiron ; (2) the 
hardening of steel is due to a metamorphic change in the condi- 
tion of the carbon, which then assumes a crystalline form closely 
analogous to the diameter ; (3) the varying temper of steel results 
from the dissociation of this crystallme carbon, at varying ‘but 
low temperatures ; (4) ‘the real strength of steel does not vary ite 
any material degree with a varying content of carbon—that is, 
ceteris paribus, steel 1s not iacreased in tensile strength ‘by.an 
incieased percentage of carbon. $ 
With regard to No. 1, the author rejectsghe idea that carbon 
in steel can be in chemical combination. The only possible 
hypothesis would be that it is found as a carbide of iron dissolved 
im excess of iron; and this no modern author holds." It may be 
alleged in its support that hydrocarbon gas is evolved on dis- 
solving steel in hydrochloric acid ; but the great variation in the 
results and the fact that more or less carbon is at the same time 
deposited, forbid us to suppose that, we have here a definite 
chemical decomposition. The Eggerty colour test, again, which 


- was supposed to be founded on the same theory, has been in 


eat measure abandoned on account of its inaccuracy. The 


4 Abstract of paper by Mr George Woodcock, read_before the Iron and 
Steel Institute. T 
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. phenomena of the copversion of iron into steel in the cementation 
proces all point -to the conclusion that the carbon is simply 
absorbed, as the varying fate Of infpregnation with variations of 
temperature, the grddual change from.the outside to the inside, 

a the larye deposition “of free carbon from such steel, if dis- 

§8tved in hydrochloric acid, or chgoride of copper, or cold dilute 
nitril acid. e e: : 

> As to No, 2, the author adopts the theory of Jullien, that the 
bardening of steelis due to the crystallisgtion of the so-called com- 
bined, carbon (really absorbed) in a form resembling the diamond.’ 
He observes that cemented steel quly becemes hard when 
heated And quenched, and tat the fificture then shows innumer- 
able small crystals, which, under the microscope, present physical 
features veyy much like smalldiamonds. These,crystals do not 

' appear in wapught irdp, increase in number. as the proportion of 

i carbon increases, and as the hargening increases, and are more 

numerous at the outside 8f the piece, where the hardness is also 

.|fess. They are therefore crystallised carbon, in other words, 

diamond. ° Estimations of- carbon in the different layers of a 

‘ piece of MArdened steel have always shown that the actual pro- 

portions, as formed by combustion, are the same throughout, 

‘Wut that, as examined by the golour test, they increase gradually. 

from the outside to the inside. This shows that some change 

| has taken place in the carbon. The author's theory is that at a 

red heat the molecules of iron are expanded and partially sepa- 

jrated,; that in this state. the absorbed carbon is partially disso- 
ciated from the iron, and upon the steel being suddenly. 
| quemched, the carbon is not re-absorbed, but takes up a small 
amount of hyglrogen, and is fixed in the state of, diamond. It 1s 

i known that hydrogen is present in the diamond, and also in steel, 

and it,is submitted that it forms the active agent in reducing the 

{carbon from the amorphous to the_crystalline form. On ana- 

‘lysing this hardened steel, it is supposed that the crystallre 

carbon goes off in all_cases as gas; so that less ‘‘ combined 

carbon will remain to be shown by the colour tests or deposited on 

{solution in hydrochloric acid. It must follow from this view that 

carbon is the acting hardener of steel, and that the idea of other 

‘elements, as phosphorus hardening steel is a delusion. In sup- 

port ‘of this it is observed that phosphorus does not harden 

. {Wrought iron and that probably thg real effect of phosphorus 
‘and siliven is to cayse dissocigtion of carbon, thus producing a 

farger extent of crystallisation and a harder metal. Thus it is 

found that theghigher the proportion of phosphorus, the greater 
will be the difference between the carbon, as shown by the colour 

‘test, apd as fixed by analysis, Again, English Bessemer ‘or 

Siemens steel will require 20 pei*cent. less carbon to make it 

lwork ‘and harden equally well with best Swedi-h steel; the 

‘explanatjon being that the phosphorus in the former assists the 

e dissociation and crystallisation. To this effect of phosphorus 

many- of the mysterious failures of steel may probably be traced. 
With regard to No. 3, the author regards the vanations of 

itempering as due solely to the completeness, or otherwise, of the 
decomposition of the crystalline carbon in the hardened steel. 

He observes that carbon and iron have no action on each other 

at the heat at which tempering is effected ; while, even at such 

;temperatures, the abstraction of hydrogen from carbon, in the 

‘presence of iron, cannot be deemed impossible “The tempering 
‘of steel by simply quenching it in hot water or oi], may thus be 
“explained; the outer layers may be supposed to be hardened at 
‘first in'the ordinary way, but then, as the interior heat does not 
‘pass away s> rapidly, ıt has time to act on the crystalline carbon, 
‘and partly to dissociate it again, thus producing something be- 

‘tween hardened and unhardened steel—in other words, tempered- 

steel, The crystallised carbon in the hardened steel is supposed 

+8 be diffused in a state of molecular disaggregation, and to_be 

Jess intimately united with the irén than before hardening. 

i- As to No. 4, the startlmg statement that the ultimate strength 

of steel is very little dependent on its amount of carbon, is ex- 

plahed to refer to th@ strength as calculated upon the fractured 
area, not the originalarea, It is, therefore, equivalent to saying 
that the contraction of the fractured area in iron or steel is pro 
portional to the diameter of ultimate strength. The author finds 
that'this is the case, both in the various published tables of ten- 
sile strength of steel, and in his own experiments. Hence he 
holds that the contraction of area should be taken as the proper 
medsure of ductility (as is usual on the Continent), and not the 
elongation. He looks upon hard steel asa metal of a certain 
strength, having diffused through its mass a greater or less number ` 
of particles of a very 
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in length by molecular flow, th ductilit? will be less as flow as 
more Uifficult ; and flow will be more difficult as there are more 
of the rigil crystals in the mass. The apparent strength per 
unit of original area is thus increased ; but the strength per unit 
of fractured area is usually dimmishei, probably because the 
hard sharp cryctals tend to cut the metal beteen them, and - 
produce a sort of tearing action. Fr these reasons the use of 
ductile and mild steel, in structures of every kind, is much tô be 
preferred to that of a brittle material,e though of a higher 
apparent tenaci-y. “Ie o.’ 
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A CHAPTERYN THE BISTORY 
| THE ABIETINES è f 
‘THE most recent classification of the Adse¢inee, and 
| the one that will prpbably be chiefly adhefed to, at 
least in England, is Pube in the “Genera Plantarum ” 
of Bentham and Hooker, 1880. [m it Pigus, Cedrus, 
Picea, Tsuga, Pseudotsuga, Abies, and Larix, gre recog- 
niséd as separate genera. The tribe cofiprises the cedar$, 
larches, ‘firs, pines, and contains some 150 species, and is 
almost exclusively confined to northern and north tem- 
perate regions. The genera are all cone-bearing, and 
with few exceptions produce winged samaroid seeds. No. 
definite remains are Known of earlie® age than Jurassic, 
but! with the Wealden .and Cretaceous they become 
plentiful, and already in the Neocomian and Ggult the. 
ancestors of several existing genera were completely 
differentiated. “@ . os . 
inus, Linn.—The cones in this genus’vary from the 
size! of a walnut to a length of 19 inches, or possibly even 
more. -The scales are woody and persistent, and closed 
until the seeds are ripened, when they gape widely. The 
seeds are in pairs under each scale, and, with few excep- ' 
tions, winged. The leaves are acicular, and in some cases 
very long, and are sheathed in bundles of two, three, or 
five! Nearly all classifications are mainly founded on the ~ 
number of ‘leaves that occur in a fasciculus, but this 
character is rejected in the “ Genera Plantarum’” as in- 
constant, ` Two natura] divisions are, however admitted— 
Pinaster and Strobus. i ; f f 
.The former and larger division is distinguished by. 
the !scales being very closely adpressed before shedding 
the 'seeds, and by their quadrate, umbonate, or elongate, 
conical heads. The Svrodws section is comparatively 
small, and has elongated, often pointed cones, with hard 
and, rigid, yet scarcely woody, loosely imbricated scales, 
thicker centrally than at the margins, and terminating in 
a minute or obsolete umbo. Cones of P. strobus and P. 
excelsa, representing this section, may be picked up ir 
most botanical gardens, while the Pzvaster section com-, 
prises all the pines commonly grown in plantations. F 

Besides the “Genera -Plantarum,” many excellent 
accounts of the tribe have “ecently been “published. 
Among these are Gordon’s “ Pinetum” (1880), Veitch's 
“ Manual of the Coniferee” (1881), Dr. Maxwell Masters’ . 
“Coniferee of Japan’? (Zinn. Trans. 1881), and an ex- 
quisitely illustrated essay on the “ Coniferous Forests’ of 
the Sierra Nevada,’ in Sertbner’s Magazine, also in 
1881. i - 

Of the Pinaster divjsion seventy-seven fossil species 
were enumerated by Schimper; none, hgwever, are 
definitely assigned to the group,from deposits older than 
the Eocene of Aix, and most are from the upper Miocene, 
and: even later deposits. The oldest forms are from 
Solenhofen, and the Gault of Hainault is said to contain ` 
connecting-links between the two sections. 

Of the S¢vodus division twenty species are enumerated, 
the oldest being from the Komeschichten of Greenland ; 
but there are a number of additionat species which can- 
not ‘well be grouped in either section. j - 

In England no cones are known that can be referred t 
Pinus, as now restricted, from rocks older than the Pur- 


hard and rigid substance. Hence, as,| beck, but their number gradually incrgases until'the close 
ductility means the power of contracting in area, and extending | of the Tertiaries. j 3 
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: Sefen species of pine ard known from our British 
Eocenes. They are enumerated here for the first time :— 





P. Prestwichii, sp. nov. mibi o Woolwich 
P.macrocephalus, (Lind, and Hutton) and Reading 
P, ovata, (id. ci sense ager unde Bods 
; Ser . x Bracklesham | 
fx Dixoni, Bårerbank : =o] K Bembridge. 
ae Londen Clay 
a P. Bowerbankii, Cany Swe, aii j to Bracklesham. 
C a Ce Plutoni, Baily... aoa ase OL Eocene of | 
o D Graingert, id, @ aa a e j Antrim. i 


Lan not sure tlt the two latter may fot be identical 
with species already described eabroad, but they seem | 
“distinct from the other British species. Pi 
It will ®e remarked that all the English species are 

“from marie or estuarine deposit$, and it is a singular fact 
that-no trace whateves of leaves or fruit of the Abietinex 
“have been {dund in those plant beds of freshwater grigin 
o jneEngland, which bave recently yielded such exceedingly 

: rich floras, It is equally strange that all our Eocene 
cones froni the London clay and strata beneath have 
been imbedded before shedding their seed, while those 

rom the. Middip and Upper Eocenes are gaping and 
Hess. If inferenee upon such stender ground were 
“permissible, it would seem as if those that were imbedded 
during the cooler Lower Eocene period had grown near 
to where they were imbedded, and their leaves may yet 
be found in our littleyknown Lower Eocene floras, while 
those that were imbedded during the hottest Eocene | 
petiods had: drifted a long way. The well-ascertained 
‘absence of pine foliage during the Middle Eocene in | 
England, and the constantly-decayed condition of the 
‘ones, are the data upon which this view may be grounded. 
Farther north, at Antrim, as we should anticipate, the 
“gones seem more perfect. 

: It appears desirable to test the relative length of time 
that ripe and unripe pine cones, seeds and foliage will 
“float, eSpecially jn sea-water, and the length of time 
quired to reduce them to the decayed condition of the 
Barton and Bracklesham specimens, and it is to be hoped 
that some one possessiug facilities, will undertake experi- | 
ments: 

It will also be interesting to trace out why cones so 
` frequently fall in a closed unripe condition. A Bourne- 
mouth resident writes to me that it takes three years for 
. the cone to come to perfection, and that if it remains on 
the tree ail that time, the scales open wide as it hangs, 
beginning at the base, and making a plainly audible 
‘crackling noise as they separate. This occurs chiefly cn 
sunny summer days. The seeds being liberated, either 
fall or are picked out by tom-tits. 

CEDRUS.—Only four species, or varieties according to 
-gome; are known—the Hin®ilayan, Lebanon, Atlas, and 
‘Cyprus cedars. The cones are globose and erect on the 
upper side of the branches. The scales are thin, leathery, 
sand closely pressed together, and persist for some time 

after the <eeds are shed. The cones break up on the 
trees, and fall piecemeal, the scales fallfhg separately, 
yt near the apex, where they remain together as a | 
yosette. This habit may account for the absence of fossil 
cedars in thet ‘ertiaries, the older farms from the Green- 
~sandof Shan¥lin and Maidstone having possibly possessed 
“a different habit. 

Picea has twelve to twenty-four species. The leaves 

are solitary, acicular, and more or less in two rows, while 

the cones somewhat resemble those of the cedar. They 

inhabit temperate regions throughout the northern hemi- 
‘sphere, almost to the confines of vegetation. Two Gault 
forms from Hainault are doybtfully referred to the genus, 
while fossil species are met with in Iceland and Green- 
land, the Wetterau, the ambdét;beds, and a few other 
Miccene localities. 
TESUGA possesses five species. The leaves are not very 
ferent to those of Picea, and the cones are like those 
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-nuts of some species of pine are used as food, and the: - 
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Atnerica, and have beer? found fossil in she same beds as 
Picea. Pinus Crameri, Heer, related to Tsuga, is th 
most widely-spread fossil in jhe Arctic Cretaceous. 
PSEUDOTSUGA has only one species, inkabiting frtm 
Mexico to Cregon, . 2 ; 
ABIES contains eiggteen species. The scales are. 
leathery, loosely imbricated, and fall with the seeds and 
the leaves, as _in*Tsuga.s, It extends over the nogthern 
temperate regions of both hemispheres, chiefly in moun- 
tainous districts. It is known from the Wealden, and 
even Jurassic,*and from Gree®land, Iceland @and an 
European Miocenes. PE 
LARIX possesses sever to ten speeies. The-cones are _ 
small, with leathery persistent gcales, arfd fall in clusters 
with the dead branches. The leaves are linear, solitary, 
or in bundles, and deciduous in all but one specie® Thee 
larch extends over the colder regions of Europe, Asia, 
and America. But four fossil fgrms have been noticed— 
three from the Miocene of Francfort, and one from 
Austria. a EGES 
The Abietineæ in the existing state in northern regions — 
of Europe, Asia, and America, outnumber the broad- 
leaved trees by ten to one, for pine-barrens in North 
America stretch 300 to 500 miles uninterruptedly, and, in 
the Old World, form a nearly continuous belt from Sean- 
dinavia to the east coast of Asia. ae 
Some grow to gigantic size. Sections from “wo: 
American species of Abies, two of Picea, and one of 
Pinus, have been exhibited, and officially stated to have. 
been cut from trees considerably over 300 feet in heigh 
In the Himalayas, the cedar and Pinus excelsa exceed 
200 feet, and other species almost rival these, and € 
in Europe the heights of several species have been $ 
at from 120 to 18¢ feet. The greatest longevity asci 
to any of the Abietineze belongs to the cedars, which, 
been estimated at from 500 to goo years Md. ala 
Many of the species are exceptionally hardy, and pass 
the Arctic circle, and the larch in Siberia e€tends,as a 
trailing shrub, to latitude 52°, In Mexico, pines grow at 
an elevation of nearly 13,o00%eet, and in Central Asfa, of 
10,000 feet. : 
The economic value of the Abietineæ surpasses that of 
all other forest-trees, and they supply a very large propor- 
t'on of the timber in use. Their wood is valuable for all. 
purposes, and some of it is of immense durability, while’ 
the money value of that imported into England alone is. 
9,000,000/. per annum, exclusive of other products, such _ 
as pitch and tar, which reach nearly another million. The 











bark, woody fibre, and secretions are more or less utilised _ 
in different countries, and for most varied purposes. Only 
one species of the whole family is indigenous to England, 
Pinus Sylvestris, the common Scotch pine, th® larch and 
the spruce having been introduced, though both were, I 
believe, indigencus here in the Pliocene age. pe, 
J. STARKIE GARDNE) 











THE BRUSSELS CHRONOGRAPH 


O` November 18, 188c, a descripigon was given in 
NATURE of certain great galvanic. chronographs 
which were then being constructed by Messrs. E. D 
and Co., of the Strand and Royal Exchange, Londo: 
The second of these instruments—that for the Royal O 
servatory of Brussels—has now been completed. “The 
arrangements for pricking upon the chronograph barrel 
are much improved, and as they otercome a serious con-" 
structive difficulty, we propose to give some account of 
them. 
“Tt will be remembered that the main feature in the. 
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im diameter, an@ 2 ft. 6 in. long. That cylinder, which 
was covered with paper, rotated once in two minutgs 
Beneath it (see*Fig. 1) was a pricker placed! in efectri- 


-ál connection with® the standard clock, and alongside 


nother pricker placed in e¥ctrical communication with 
\n observer at any of the instruments. At every second 
of the standard clockgthe clock pricker rose and punctured 
‘the paper. Meanwhile, as thee cylinder rotated, the 
carriage, K, on which the prickers were mounted slowly, 
travelled along the length of thesfylinder®; and this motion 
of K, comhined with the rotation of the cylinder, caused 
succession of clock pricks to arrange themselves 
around thg cylinder in thè form of a spira?. The time of 
any observation was reckonegl by comparing the puncture 
. 





Fic. 1. 


‘of the observation pricker with the two adjacent?clock 
pricks. The distance between each successive turn of the 
spiral of cock pricks was s inches, and it was within this 
ee (which was ljtnited by the consideration of the size of 

cylinder, and the number of hours of observation it 
should contain) that the two prickers worked. 

In the Brussels chronograph, by the directions of 
M. Houzeau, the Belgian Astronomer-Royal, provision 
had to be made for ¢Aree observation prickers, in addition 
to the clock-pricker. The space available for the prickers 
to work in was only ġia., and it was obviously impossible 
to place them side by side. The difficulty was sur- 
mounted by arranging them in the form of a fan, so that 
they should converge into the space, which then became 
amply sufficient for the disposition of the punctures. 
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e chroftographs referred to was a cylinder (or barrel) 12 in. 









Ny Na Ny N, (see Fig. 2)} are théprickers. As mây be 
seen, they take the form of ping with very large heads. 
Each i? mounted in a sheath, ss. Each sheath is 
jointed (see side section), and swings about an axis'A A. 


It is kept to its bearing by a spring. This arrangement > 


allows the pricker to swing forward a little gs it enters the 
moving paper., It corresponds ¢o the action of the old 
form of pricker shown in Fig, 3. The pricker, however, 
that we are describing has an_imporfant advantage, 
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It might happen that an observer on pressing down the 
ebctric batten which worked the pricker, woul keep his 
finger on it. In that case, with the old form, the pricker 
would be kept against the paper, and would very likely 
cause damage. But in the new case nothing of the kind 
would happen, for each pricker, N,, Ne, Ny, Ny is projected 
by the blow of its corresponding striker, Ty To T, Tp and 
travelling beyond the reach of the striker, pierces the 
paper by its own momentum only. On falling back, 
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should the striker, T, be still kept’ raised, the pricker will 
rest upon it, but its point will be free of the cylinder, and 
at some distamce, D, below it. The strikers, T &c., 
are worked by electro-magnets ; the spiral spring shown 
just above the head of each pricker, is compressed when 
the pricker is projected between the head and sheath, and 
assists in the disengagement of the prick@r from the 
paper. The punctures of the prickers are very marked 
and distinct. 





A NON-ELECTRIC INCANDESCENT LAMP 


A BRIGHT light, easily obtained and sufficient for 
projections, has frequently een regarded as a 
desideratum, where it has beeħ impracticable to 
either the electric or the lirse-light. The French Minister 
of Public Instruction lately appointed a special commis- 
sion to indicate the apparatus most suitable for projection 
in primary schools; and it appearedethat while there was 
no lack of simple arrangements for the projection proper, 
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the Broblem of easy Productia of an adequate luminous 


source was hardly solved. 

Dr. Regnard has lately conceived the idea of fetting a 
bright light by burning on platinum gauze a mixture of 
air and petroleum vapour. The intense heat which re- 
sults raises tẹ platinum to bright incandescence, giving 
a light equal to about half the lime-light. 

The apparatus (described in La Nature, to which we 
are indebted for the Accompanying figure) is very simple. 
There is an ordinary Bunsen burner, terminated by a 
small cage of platinum wire. The mixre of air and 
petroleum vapour%s admitted below, in place of the gas ; 
it is produ by aefamiliar method, and the current is 


generated by means of a pair of bellows or a Richardson # 


“ pear” *With a ventilator or “trompe,” several of the 
lamps mđy be maintained in action at once, for lighting 
halls, wor hops, &c.ş where there is no gas. Theaspect 





















































Dover 


Regnard’s Incandescent Lamp. © 


is that of electric incandescent lamps. In this case, it is 
well to augment the volume of the carbonator, so that 
the supply oMpetroleum vapour is abundant. To send 
all the light in one direction, the Bunsen burner may be 
fitted with a bent trumpet-shaped nozzle closed with 
platinum gauze. One has merely to regulate, with the 
ring of the burner, the admission of the mixture of air 
and vapour, to have, whenever the current is produced, 
an extremely bright light. 

With a large loaded bag of air under the table the lamp 
may be kept in action for sevtral hours, without requiring 
attention. e 

The apparatus should be uséful to medical men in 
examination of the larynx, ear, &c. 

The expenditure is tery small, only a few centimes an 
hour, with maximum action. 
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| OBSERVATIONS OF THE SOLA LIPSE OF « 

1882, MAY 16, MADE AT TH. ADCLIFFE 


eOBSERVATORY, OXFORD, 5 
HE weather was very favourable the sky beéng quite « 
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Remarks.—{a) The first contact was detected as the 
merest trace of an indentation on the syn’s limb, and the 
time recorded is considered precise. e (2) Limbs very 
steady ; the time noted may be a very little late. (c) The 
recorded time of last contact considered accurate, as the 
meon’s limb was followed steadily till the last. The 
tremor of the sun’s limb did not very materially affect 
the definition. (@) Just before contact limbs slightly 
tremulous ; observation considered fairly good. (e) Ob- 
servation good. (/) If anything a*fraction of a second 
to@ soon, 

(g) This mountain was the highest peak of a ridge of 
méuntains which were conspicuous on the moon’s limb. 

E. J. STONE 
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CHEMICAL, LECTURE EXPERIMENTS 


GEVERAL interesting afid imstructive experiments have 
been deserilfed of late in the* chemical journals’: We 
*yropose to give a shott account of the more important. 


«a 


e 
I, —- Pa ysico-CHEMICAL EXPERIMENTS n 
A. Mixing of Gases éy Diffusion —That gases do not 
mix very rapidly by diffusion alone, may be illustrated by 
placing a strip of white paper moistened with lead acetate 
solutigm inside a tall glass stagpered Cylinder, so that 
when the cylinder is inverted the paper extends from the 
bottom (hich now forms the uppermost end) not more 
than one-tgird of the total length of the cyfinder. A little 
sulphuretted hydrogen water js placed in the hollow stopper 
of the cylinder, apd tBe stopper is inserted loosely into its 
‘place. After ten to fifteen minutes the production of 
brown Jed sulphide on the white paper shows that the sul- 
*phuretted hydrogen gas has risen two-thirds of the height 
Paper moistened with starch and potas- 
sium iodide, and chlorineewater, may respectively replace 
the lead acetate paper and the sulphuretted hydrogen 
water (C. von Than, Berichte, xii. 1414). 

B. Liguefaction of Gases by Increasing Pressure or 
Lowering Temperature.—Exhylic chloride, which boils at 
iz% is easily liquefied. A Hofmann’s lecture eudiometer, 
with one mb about roo cm. and the other ṣo cin. in 
length, serves as apparatus. The eudiometer is filled 
with mercury ; ethylic chloride gas is led into the shorter 
limb through the upper stopcock, while the mercury flows 
out by the other stopcock ; when the smaller limb is partly 
filled with gas, the mercury is adjusted to the same level 
in both limbs, the gas is liquefied by pouring ether over 
the sherter limb, and any air which has entered with the 
gas is allowed to escape by opening the upper stopcock 
fora moment. The liquid ethylic chloride is gasified by 
running out as much as possible of the mercury in the 
larger limb, an@ so reducing the pressure. If the tem- 
perature is lowered—by pouring ether on to the outside of 
the shorterglimb—or if the pressure is increased—by 
poong mercury into the longer limb, equal to an extra 

alf atmosphere of pressureg—the ethylic chloride becomes 
liquid (Hofmann, Berichte, xii. 1124). 

C. Absorption of Heat Accompanying Change from 
Ligquêti to Gaseous Form.—A test tube, partly filled with 
water, is placed in a small glass cylinder containing ether 
sufficient. to completely cover that part of the tube in 
which there is water. A brisk stream of dry air is driven 
through the ether, which rapidly evaporates; in a few 
minutes the water in the tube is completely frozen ( Hof- 
mann, Berichte, xii, 1125). 

D. Thermal Changes Attending Solution of Salts in 
Water.—A small flask of about 100 cc. capacity is fitted 
with a cork carrying a glass tube, 3-4 mm. diameter, bent 
twice at right angles; the larger limb of the tube is about 
7o cm. in length, and passes through a cork nearly to the 
bottom of a wide-mouthed bottle, of about 40 cc. capacity, 
containing coloured water. A straight piece of similar 
tubing of about the same length passes through a second 
hole in the cork, and also reaches nearly to the bottom of 
the wide-mouthed bottle. The salt under examination is 
eed in the flask, water is added, and the cork is in- 
If heat evolved during solution, the coloured 
water rises in tfe straight glass tube, which is open at 
the upper end; if heat is absorbed during solution, the 
water rises in the tube connected with the small flask 
(Rosenfeld, Berichte, xiii. 1475). 
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I].—EXPERIMENTS ILLUSTRATIVE OF CHEMICAL 
ACTION IN GENERAL 


A. Conservation of Mass.—Two small glass tubes, about 


15 cm. long by 2cm. wide, are sealed and rounded off at | moment by 


one end and drawn out at the other to tubes about 3 
diameter. About two centigrams of freshly heated char- 
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coal is dropped into one tube, the air is replaced byedry 
oxygen, which is led in by a capillary tube passing through 
the narrew opening, and the tube is sealed. The other 
tube is also sealed at a point such that the weights of the 
two tubes are equal. The tubes are placed on the oppo- 
site pans of a balance, and the balance is gshown to be 
in equilibrium : that tube whiçh contaiflg charcoal. is 
heated by a smMl gas-flame, the charcoal burns brilliafitly, 
and by carefully shaking the tubeeis all, or almost all, 


consumed. When the tube is cold it is replaced ðn the 


balance pan, gp releasing the beam #t is found that no 
change has occurred in the mass of watter in the tube, 
although the form of the matter hgs undergone most 
emarked change. Sulphur, or a very small quantity of 
gun-cotton, may be employed in place of chareqal in this 
experiment (C. von Thaf, Berichte, xii. 1413) © e 
B. The Individual Substances taking part in a Chemical 
Change Gain or Lose Weight.—To demonstrate that a 
substance increases in weight’ during oxidatfon, &c., pr 
loses weight during reduction, &c., a piece of copper- 
wire, about 10 cm. long by r mm. thick, is fused mto 
the upper end of a glass hydrometer: the wire carries a 
little glass cup (the bottom part of a test tube serves ad- 
mirably) on its upper end, on which lief a piece of plati- 
num foil, The hydrometer is placed in water contained in 
acylinder. Such a quantity of finely divided iron as suffices 
to sink the hydrometer, so that the wire is just wetted, is 
placed on the platinum foil; the,foil is removed, heated 
till the iron is oxidised, allowed to cool, and*replaced on 
its support: the hydrometer sinks considerably in the 
water. To illustrate loss of weight on reduction, a little 
cylinder ot copper oxide, made by mixing the substance 
with gum and drying, may be employed. Before the re- 
duction is commenced, nearly the whole of the wire sup- 
porting the platinum foil ought to be immersed in the 
water (Rosenfeld, Berichte, xiv. 2102). 


C. Influence of Mass, Time, etc, on a Chemical Change. 


—The influence of dime, temperature, and mass, as also. 


the meaning of the phrase reverse action, may be quali- 
tatively illustrated as follows:—Three beakers ate ar- 


ranged on white surfaces and with white backgrounds; 


in beaker (1) is placed about 100 cc. of cold water, in (2) 
the same quantity of water at g0°-100", and in (3) about 
yoo cc. of cold water. A few drops of a solution of bis- 
muth iodide in concentrated hydriodic acid is poured into 
each beaker ; brown bismuth iodide is précipitated in the 
first beaker, red bismuth oxyiodide in the second, and the 
same salt, but in smaller quantity, in the third. On stand- 
ing for a little time, the brown iodide is slowly changed 
into red oxyiodide; but on adding a little concentrated 
hydriodic acid, the reverse change—viz. from oxyiodide 
to iodide—takes place (Muir, Chem, Soc. Journ. Trans., 
1882, 6). ° 

The influence of mass and time on a chemical change 
may be quantitatively exhibited by arranging a series of 
similar glass cylinders filled with water, and inverted in 
glass basins : a stoppered retort of about 100 cc, capacity 
is supported fose to each cylinder. The retorts are care- 
fully cleaned, and so cc. of pure sulphuric acid, regularly 
diminishing in concentration by a fixed amount, is placed 
in each. Sheet zinc is cut into squares E ae sizes, 
which are rolled into slit cylinders (by béffding round a 
glass rod), cleansed in soda solution, then washed, im- 
mersed in strong sulphuric acid, again rapidly washed in 
a stream of water, and dropped into the retorts, which 
are then stoppered. The hydrogen which is evolved is 





collected as long as the areas of the zinc remain visibly ` 


constant. The upper surfaces of the water in the cylin- 
ders exhibit, in the form ofa curve, the influence of the 
mass of sulphuric acid on the change under consideration. 
As the evolution of hyfrogen may be stopped at any 
withdrawing the stopper of a retort, the ex- 
periment may be arranged to show the influence of time 
on the change (Mills, Chez. Soc. Journ. Trans., 1880, 454). 
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* oxygen is inserted into the neck of the balloon. 
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ILI.Ž-EXPERIMENTS® ILLUSTRATIVE OF COMBUSTION 
PYENOMENA 


' e 

A. Burning Oxygen in Sulphur Vapour—A two- 
necked balloon is fitted with corks, each carrying a tube, 
one of which passes towards the bottom of the balloon, 
and has ans shghtly bent upwards, the other, begin- 
ning flush with the inrfer surface of the cork, passes 
downwards into a cylinder containing water. The first 
of these tubes communicates, by means of a long piece 
bf caoutchouc tubieg, with a supply of dry oxygen. About 
40 to 50 grams ofgdry sulphur, are placed@in the balloon, 
and- heated till the vessel is quite filled with reddish 
vapours, the oxygen*delivery tub® being meanwhile with- 
drawn. Qxygen is allowed to flow from the delivery tube 
in a styearg sufficiently rapid to cause a glowing chip of wood 
held 2 to 3 millms. from the end of the tube to burst into 
flame ; a small piece & charcoal is attached by platinum 
wire to the ¢ip of the oxygen delivery tube ; the charcoal 
is Ignited, and the Cork carrying the tube which eget 

e 
oxygen is soon seen burning in the vapour. of sulphur 
which fills the vessel; the product of combustion, viz. sul- 
phur dioxide, is l@d by the second tule into the water in 
the cylinder, the presence of sulphurous acid in whiclr 1s 
easily exhibited (C. von Tham, /oc. cit). 

B. Buaning Sulphuretied Hydrogen in Vapour of 
Nitric Acid.—6o to 80 cc. of concentrated nitric acid 
(sp. gr. 1°53) are placed®in a flask of 500 c.c. capacity. A 
rapid stream of sulphuretted hydrogen is passed, through 


water, into the acid, whereupon red fumes are copiously |, 


produced. The delivery tube is slowly raised from the 
surface of the acid towards the neck of the flask; ata 
certain‘ distance from the acid the sulphuretted hydrogen 
takes fire and burns with a blue flame ; the upper part of 
the flask becomes filled with white fumes of sulpuric acid, 
the lower part with red fumes of oxides of nitrogen, little 
or no sulphur separating (Kessel, Berichte, xii. 2305). 

C, Burning Ammonia in Oxygen.—A wide-mouthed 
flask 1s fitted with a cork, which carries a tube passing 
nearly to the bottom of the flask, and also a large straight 
drying tube, which contains solid caustic soda and 1s 
closed at its upper end by a cork carrying a httle piece of 
tubing drawn out to an opening about 2 mm. in diameter. 
A quantity of strong ammonia liquor is placed in the flask 
and heated nearly to boiling, the lamp is withdrawn, and 
the cork with its tube inserted. A stream of oxygen 1s 
passed into the hot liquor, and the dry ammonia, mixed 
with oxygen, 1s ignited as it issues from the caustic soda 
tube. As the amount of ammonia diminishes, the flame 
becomes smaller, but very hot ; a piece of platinum wire 
may be melted, or a lime cylinder may be caused to give 
out much light, by holding itejust above the central zone 
of the flame (Rosenfeld, Berichte, xiv. 2104, and xv. 169.) 

D. To show that Water is produced by Burning Hydro- 
gen in Oxygen.—A small platinum flask (as is figured in 
Roscoe and Schorlemmer’s “ Chemistry,” I., p. 339) is 
turnished with a good cork carrying two tubas of ordinary 
pipe-clay, which reach towards the bottom of the flask: 
one of these tubes communicates by caoutchouc tubing 
with a supply of dry hydrogen, the otber with a supply of 
dry oxygen. “She ekit-tube of the flask is attached to a 
piece of glass tubing which connects with a glass worm 
condenser, underneath which a beaker is placed. Dry 
hydrogen is passed into the flask until the air 1s com- 
pletely replaced from the entire apparatus : while this is 
bemg done, the caoutchouc tubing which connects the 
clay tube with the oxygen supply is securely clamped just 
above its junction with: the clay pipe, to prevent hydrogen 
from diffusing backwards intg the oxygen tubes, and so 
forming an explosive mixture, When the air is all driven 
out of the apparatus, the platinunf flask is heated to red- 
ness, dry oxygen is passed into it, and the lamp is with- 
drawn. By properly wegulating the streams of oxygen 
and hydrogen, so much heat is produced that the flask 


becomes nearly white hot; water is quick] formed and e 
trickles, and after a little-flows in a contihuous stream 
through the glass worry into {the beaker beneath (Hof- 
mann, Berichte, xii. 1122). ` = 

E. Unburning of Water-gas by Iron and by Magy’ 
nestunt.—3-4 grams very findty divided irog (Ferrumeal- 
coholisatum) are placed in a small piece of hard glass 
tubing about 12 cm. long and 14 mni. diameter. One end 
of this tube is conne&ted with a flask containing hot 
water, the other with an ordinary gas exit-tuhe and small 
pneumatic trough. The ion js heated, the water bfbught 
to, and just maintained at the boiing-point, and the end 
of the delivery-tube is plunged, under the water in the 
trough. Hydrogen is obtzined ina rapid stygam. As 
thus arranged the decomposy¥ion of water-gas by iron is 
readily shown without the use of a” furmace or porcelain 


tube. ° : 
A similar apparatus serves to show the decomposition 
of water-gas by magnesium; apiece of magnesium-ribbon ® 
about 6o cm. long 1s folded on itself so as to form a bundle, 
about I cm. in length, which is pMced in the glass tube; the 
water is kept nearly boiling; the magnesium is heated 
until it begins to melt and burn at the edges, at this 
moment the water is rapidly boiled (and the exit-tube is 
plunged under the water ın the trough), when the mag- 
nesium is found to burn vividly ın the steam'and ley- 
drogen to be evolved ın quantity (Rosenfeld, Berichte, 15, 
160. M. M. P. M. 


NOTES 


Weare glad to learn that one of the evening (Friday, August 25) 
discourses at the Southampton meeting of the British Association 
will be grven by Sir William Tho'nson, and that the subjett will 
be “ Tides.” * Prof, Moseley’s discourse on ‘‘ Pelagic Life” will 
be given on Monday evening, August 28. 


THE honour of Companion of thg Order ofẹ St. Michael and 
St. George has been conferred upon Mr. W. T, Thiselton Dyer, 
F.R.S., Assistant Director of the Royal Botanieal Gardens, 
Kew, for services rendered to Colonial Governments, 


. 
THE FRENCH Minister of Public Instruction has again ap- 
pointed a Commission to direct the deep sea exploration of the 
Atlantic in the Zyavailleur in July and August next; the fnves- 
tigation will include the ocean bed along the coastS of Spain, 
Portugal, and Morocco, The members of the Commission are 
MM. A. Milne-Edwards, L. Vaitlant, E. Perrier, Marion, Folin, 
and P. Pischer. i 


A FLORENCE correspondent writes :—'On Sunday, May 
at, the students and professors of the Faculties of Science 
and Medicine of Florence assembled to celebrate the memory 
of Charles Darwin, The large aula of the “Istituto” was 
crowded with auditors, and many had to be content with 
standmg-room in the corridor outside. An address was read by 
the representative of the students, and an eloquent study of the 
genius and character of the great man of science by Prof, Mante- 
gazza. I was struck by the note of iehgious solemnity that 
marked the proceedings.” Similar testimonies of the high 
veneration in which the name of Darwin is held abroad come. 
to us from other parts of Italy, as well as*France, Germany,, 
Norway, and Russia, 


We lately noticed the death cf Mr. T. Donovan, lecturer on 
physiology and other scientific subjects at the Working Men’s 
College and at the Birkbeck Institution. We learn that he has 
lefta widow and two children, whose position has excited the 
sympathy of some of those who know the value of the work he 
did, and that a committee has been formed to collect a fund for 
their assistance, Mr. R. B. Litchfield, Bursar of the Working 
Mers Collegé, whose address is 4, Bryanston Street, Portman. 
Square, W., 1s Treasurer of the Fund, ; 
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MESSRS. HACHETTE AND Co. have just published two **map- 


Vigne,” one of which illustrafes tHe hgbits of the insect, wheregs 
the othtr represent$ it i in its varied stages and conditions. They 


“wre especifilly suitable for the lecture-room, and their distribution 


in seme of our golonies might sve to nip unnecessary panic in 
the bud. All thé figures are enormously enlarged, and highly 
(perhaps:a little Zoo highly) coloured, Pith full explanatory text. 


Misg Ormerop’s ‘Reports ofeObservations on Injurious 
Insects during the year 1881 ” ¢W. Swan Sonnenschein and Co.) 
is far more bulky than its predecessors. This is mainly due to 
a lengthy% apd valuable seri& of reports on the Turnip Fly, which 
we commend to the notice of ajl who are likely to be directly 
influenced by thig pest. Other old friends (?) receive theip 
usual share of attention, Miss Ormerod was recently appointed 
honorar” consulting entomologist to the Royal Agricultural 


'® Society. 


z Tue following is the pregramme of the Davis Lectures on 


zoological subjects which will be given in the lecture-room in the 
Zoologićal Society’s Gardens, in the.Regent's Park, on Thursdays 
‘at 5 p.m., commencing June 8 :—June 8, Armadillos, living and 
extinct, by Prof, Flower, LL.D., F.R.S. ; June 15, the British 
Li8n, by Prof. Boyd Dawkins, F.R.S. ; June 22, Crocodiles, 
by Prof, P&ker, F.R.S.; June 29, British Snakes and Lizards, 
by Prof, Mivart, F.R.S. ; July 6, Frogs and Toads, by W. A. 
Forbes, B.A.; July 13, Insects and their Metamorphoses, by 
Prof. Martin Duncan, F.R.S.; July 20, Foreign’ Zoological 
Gardens, by P. L. Sclater, M.A., F.R.S. 


-Weere glad to notice that thè Principal of the Royal Agri- 
cultural Collegè at Cirencester has supplemented the teaching of 
biology in that institution, by establishing a thoroughly equipped 
One of the largest and best 
lightéd rooms in the collegeghas been devoted to this purpose, 
and under the direction of Prof, Harker, has been furnished 
with dissectiMg tables and apparatus suited to modern require- 
ments for the effective teaching of the subject. A number of 
microscopes have been provid@l ; and practical demonstrations 
in the laboratory now form a necessary part of the course. The 
studests are afforded every opportunity of acquainting them- 
selves with the methods of microscopic manipulation. A special 
collection of types and a reference library in biology are to form 
part of the new institution. In view of the growing importance 
of biology in relation to agriculture, we think this is a wise step 
in the interests of the student. 


s 


ACCORDING to the Goles correspondent at Singapore, M. 


Mikiukho Maclay was at that place on April 10, on ‘his return. 


from Australia and on his way.home. But his visit home is 
to ‘be shor’, as he expects soon to return to Australia, where 
he has:left his laige collections. His health is very bad in con- 
sequence of continuous fever and neuralgia, and notwithstanding 
his being only. thirty-seven years old, he looks an old man. His 
twelve years’ travel, accompanied with all possible privations, 
has ‘broken ‘his health. It ids to be feared therefore that the 
publication of the results of his journeys and the description of 
bis extensive colleçtion will be considerably delayed. o 


“In. the- Scandinavian Exhibition now being held at South 
Kensington, there is a very fine and complete collection of 
objects in prehistoric archzeology. 


- We,have received the second: part of the ‘* Descriptions of 
new ‘Indian Insects from the Collections of the late Mr. W. Ss. 
Atkinson,” by Mr. Frederic Moore (published by the Asiatic 
Society of Bengal), The remarks that have already appeared 
in-NaTuRE, concerning the first part, apply equally to-this, 
dnd.ve defer a longer notice until the completion of the work. 


o æ 
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_ “Human MorrHoLoGY "tis the tftle of a work in “three 
volumes, by Mr. H. A. Reeves of the London Hospital, the first 
volume of which Messrs. Smith; Elder, and Co. will immediately 
publish, ~ 


THE Gottingen Royal Society of Sciences haze announced the 
following subject for prize compgition: (Beneke-foundation) ; 
Comprehensive Rsearches are desired on the microscopical, that 
is, the anatomical and micro-chemical°stracture of vegetable 
protoplasm, The two prizes offered are about 85/, and 34 
respectively. Tm pers, written in Germay Latin, French, or 
English, to be sent in in the fsual way, bel re August 31, 1884. 
The prize award takes place on March 16 1885. 


‘THE Ben Nevis and Fort-William meteorological @bservations 
will be recommenced to-day by Mr. Clement L. Wragge, under 
the auspices of the Scottish Meteorgbogical Sqciety. A new 
fixed @tation is to be established near the lake, abaut 1,840 feet 
above the sea, the observations made af which, together with 


additional observations by. means of travelling instruments at * 


certain. fixed hours and places to be taken during the ascent 


‘and descent, will the better enable atmospheric disturbances ex- 


isting in the stratune of air between the summit of Ben Nevis 
and Fort-William to be observed, and discussed with some ful- 
ness, The hours of observation at Fort-Wilham will be 5 a.m., 
6am., 7 a.m., 8 am., 8.30 a.m., 9 a.m., 9.30 a.m, 10 a.m., 
19.30 a.m., XI a.m, 11.30 a.m., noo® I p.m, 2 p-m, 3 pm, | 


6 p.m., and 9pan. The observations to be taken on the jougney . 


to, Ben Nevis will be 6 a.m. onthe peat moss, 7 a.m. at the lake, 
8 a.m. about 300 feet, and 8.30 a.m. at Buchan’s Well. On the 
summit of Ben Nevis, Mr. Wragge will observe at 9 a.m. 
9.30 a.m., IO a.m., 10.30 a.m., and It a.m. During the descents 
or homeward journey, the observations will be at Buchan’s Well. 
at 11.30 a.m., about 300 feet at noon, at the lake at £1 p.m., and 
on the peat moss at 2 p.m. Thus all these observations will be 
simultaneous with those taken at the low level station at Fort- 
(ham Specially constructed thermometers to record the fem- 
perature by clockwork on the top of Ben Nevis at 9 p.m. have 
béen most kindly placed at Mr. Wragge’s disposal by Messrs. 
Negretti and Zambra, London. The indications of these instru- 
ments at that hour on the Ben -will be of especial value to 
meteorologists, since the means of temperature and humidity at 
gia.m. and 9 p.m., the observing hours adopted by the English 
and Scottish Meteorological Societies, will thus be obtained for 
the top of the Ben. Mr. John Browning, of the Strand, London, 
has kindly presented a rain band spectroscope, to be used in the 
Ben Nevis investigations, from the use of which, in the hands 
of Mr. Wragge, valuable observations bearing on weather fore- 
casting.may be expected. Dre R. Angus Smith, F.R.S., Man- 
chester, has generously undertaken to supply apparatus for 
measurement of the actinism of the sun’s rays and of daylight ; 
and-it has further been arranged that a very complete system of 
ozone observations at the foot, on the slopes and top of the Ben 
shall be carnef out. The ordinary observations on Ben Nevis, 
at Fort-William, and at intermediate points will be of atmospheric 
pressure, temperature of the air, earth, lochs, and wells, direc~ 
tion and force of wind, kind, and amount of q#ud, movements 
of the various strata of cloud, rainfall, ozone, and optical phe- 
mena. Additional rain gauges will be fixed on the summit: of 
Ben Nevis to ascertain if the-1ainfall ıs the samé with various 
winds at different pomts of the plateau, particularly from’ near 
the edge of the tremendous cliffs inward over the plateau. The 
work of arranging and opening the stations has already been 
commenced, and Mr.,Wragge will Youbtless have the entire . 
system in full working ordg by 9 a.m., June I, as stated above. 


t e x s 

; We learn from Naturen that the authorities at Washington 
bave availed themselves of the presenge in the capital of Herr L. 
Stejneger, of Christiania, to secure the services of this. eminent 

i e i 


. national museum the largest attainable number of the remains of 


‘taking of a company of Chinese merchants in Canton, who, 


“next year an exhibition*similay to the one held in the year 
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will be invited ; also of any methods for propelling a, balleon or 
any gas vessel, influencing its direction; prokyngmg its life, im- 
ppving its utilty, &c. Phe Cowmtcil will be glad to have an 
intimation addressed. to the secretary, from members or others, 
that they azelikely to exhibit, or to assist in raising *the fundi 
which will be necessary to carry®out the project. . è 

Ir has been decided by the Chancellor of *the Upsala’ Uni- 
versity to purchase the gotanical collection belonging to- the 
famous Swedish botanist, the late Prof, Elias Fries, for a sum 
of 12502, ; the collection, bivivever, does not include a Seandi- 
navian Phanerogam herbarium, a collection of mosses and alge, 
as well as somegother objects, whigh have been pugehased by 
some one, who desires to be unknown, and presagted to the 
Botanical Museum in Upsala. © a E 

THE Swedish Diet has voted a yim of about 300/, towards a 
geological expedition to Spitzbergen in the summer*of 1883, 
which amount will be placed at the disposal of the Acdtemy ofe 
Science in Stockholm ; it 1s, however, stipulated that all objects, 
collected shall-be presented to the National Museum. 


INTELLIGENCE from the island of Fayal, one of the Azores, 
states that a violent earthquake occurred there on May 3. The 
shocks continued during an hour, in which time churches, public 
buildings, and several houses were destroyed, ae | 


AFTER efforts to domesticate several species of wfid ducks ın 
America, capturing them young, or raising them from the eggs, 
Mr, Lindon says (Buffalo Soc, Nat. Sci.) that none adapted 
themselves thoroughly to the barnyard state except the mallard, 
dusky duck, and Canada goose, whose progeny prospered well, 
and attamed a'greater weight and size than the ordinary domes- 
tacated stock. Some of them betray. a tendency to refert in 
plumage, to their original condition, but the majority have been 
completely metamorphosed inte the ordinary barnyard fowl. No 
hybrids from any two different wild species, which_bred only 






































Norwegian natiralist to conduct’ a scientific mission to Kam- 
chatka. ` At two days’ notige, Herr Stejneger started, gn March 
22, wellsupplied by the U.S. Signal Service Department with 
all the instruments and appliances necessary for carrying out his 
instructions which emanate conjointly from the Smithsonian and 
the U.S, Meteorological Tpstitutions. A year and a half has 
been'suggested as the term of ‘his mission, Mut ın this, as in 
other matters, he is leftto follow his own judgment in regard to 
the ‘best way of attaining the objects it is proposed to secure. 
These are: (i) the rection of a meteorologiagl station, of the 
first class if possible, on the coas? of Kamchatka, and one of 
the second -or third cfass on Behrifig Island, and at Petro- 
pawlovsk, fpr each of which he is to make arrangements that 
will seanre éheir permanent efficiencymfter his departure ; (2) in 
the capacity of a memberof the U.S. Fish Commission, to draw 
up a report of the fishing-Zrounds, more especrally with reference 
toethe condition of the cod-fisheries ; (3) to collect, for the 


the now extinct Rhytina, or Arctic sea-cow, good skins of Phoca 
leonina, Otaria ursina, and other sea-animals, together with a 
few skeletons and aelarge number of the crania of these and other 
marine mammals, and ofthe local birds and fishes, ` Herr Stej- 
neger promises to keep the readers of Watwren acquainted with 
the success that may aitend him in ‘the prosecution of his various 


and arduous labours. é 


WE are glad to observe that the telegraph is making rapid 
way in China. The Shanghai-Tientsin line has been working 
now fora few months, and a Ime is being constructed iw the 
south between Canton and Hongkong—a distance of about 100 
miles. The first sectionis to connect Canton, which is practically 
the commercial capital of China, with the fronter of British 
Kowloon, situated opposite the town of Victoria, After some 
consideration it has been decided that a Iand-line is preferable to 
a submarine cable,.as it will be more economical, and the latter 
also would seriously interfere with the enormous junk traffic and 
fishing operations in the estuary of the Canton River, (It is 
interesting to remark that this line is purely a private under- 


between the mallard and dusky duck, The mallard“has been 
supposed to be the originator of the common taret ducks, but 
the dusky duck 1s now pronounced to be fully as domesticaple. 


In view- of the vagueness of expression ‘“‘rainy day” in 
meteorology, Prof. Schmeltz has lately devised an apparatus to 
register the actual duration of rain, (He was not aware of M. 
Redier’s apparatus for this purpose), From a description in 
the Fournal de Physique (May), we learn that a long band 
af Morse paper’sensitised for rain is used, The ‘paper is 
dipped in 2 solution of sulphate of iron, dried carefully, and 
coated with tannic acid, or pulverised ferrocyamde of potas- 
sium, mixed with powdered resin for better adherence. ~The 
strip is strecched between rollers, one of which is actuated by 
means of an endless chain from a toothed wheel on the axle of 
the minute hand of a common clock. It passes und@r a funnel 
in the top of a wooden case, which is open below and is fixed 
outside a window. By means of guide rollers it receives double 


doubtless, want to. be.on a level with their brethren, in the north, 
in rapidity of communication with the markets of the world. 
The line, as above’stated, will for the the present terminate on 
the confines of British territory, It seems ‘hardly credible—but 
the fact is stated in the Hongkong journals—that opposition is 
made by the British authorities to the further construction of 
the'line, and especially to the cable across the harbour necessary 
to connect ‘Kowloon with Hongkong, unless it is constructed by 
a British company, a `e : ` 


WE regret to see that the project of a meteorological observa- 
toryin Hongkong, which we have already described in NATURE, 
is still ‘under consideration.” Major ¢Palmer’s {very complete 
scheme, on Which we commented at the time, wag in the hands 
of the Colonial Office six montlis ago, but nothing has since 
been done, and there seems to be grounds for the fear that a 
work of much importance, local as well as general, for which 
funds are ampl provided by the colonial authorities, will be 
postponed ŝo Jong that the officer to whose knowledge and ability 
the scheme is chiefly due will have left the colony. It will be 
difficult and may be impossible to find a well-qualified substitute 
in a small community such as that of Hongkong. i 


does not sensibly spread- beyond the part passing under the 
funnel. The length which the rollers transfer during a whole 
day is divided into twenty-four equal parts, each corresponding, 
an an average, to an hour. When no rain Its fallen during the- 
day, the paper strip, used may be utilised again, being easily 
wound on the delivering roller. This simple and cheap apparatus 
1s said to act admirably. i 

A WELL-ARRANGED and instructiye Popular Handbook to the 
‘Natural History Collection in the Museum of the Yorkshire 
Philosophical Society, has been issued by the keeper, Mr, Walter 
Keeping. , eee i ` E 

THE Council of the Society of Telegraph Engineers and of 
Electricians have determined that the Society shall offer’ three 


THE Aéronautical Society Gf Great Britain propose to hold 


1868 at the Crystal Palace, with the object of ascertaining the 
position of the science of a¢ronauts, and with the view of 
affording an opportunity to inventors to embody and exhibit the 
results of their labours, ¿Several prizes will be offered, and-an: 
exhibit of balloons and all the appliances connected therewith . 
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„e  premfums annually for the best original papers sent in to the 
‘Society on Tefegrdphic or Electrical Subjects during the Session 
by any person not being a m*mber of the Council of the Sociejy. 
‘The xt Premiuin® will be called the Society’s Premium, value 
“wrod, ; and, the Paris Electrical Exhibition Premium, value 5/. ; 
3ræ the FahiegPremium, value®s7, The Premiums will consist 
of books or scidhtific apparatus, The-first Premium will be 
. awarded in 1883 for the best papers, sent in between this date 
‘and the end of May next. 


Dk? F, A. FOREL, of Morges, isforms us that the supposed 

- lacustrine eanoe referred to in NATURE, vol. xxvi. p. 67, was 

really a #mple trough made out of a Jog, fos the reception of 
spring waf@r, ' mi ‘ ` i 


Q 
THE additions te thé Zoological Society’s Gardens during the 


x * past week include a Spotted Cavy (Calogenys paca) from South 


Ameria, ‘presented by Mr, V. Gibbs ; a Red Brocket (Cariacus 
rufus å y fiom Trinidad, presented by Mr. H. Sandbach; a 
* Black-breasted Sparrow (Lasser aiffiesus 3), a White-throated 
. Seed Eater (Crithaza albogularis) from South Africa, presented 
by Mr. J. Abrahams ; a Horned Lizard (Phrynosoma cornutum) 


> from Texas, presented by Capt. E. C. B. Walker ; three Mid- 


wife Toads (Alytes obstetricans), fourteen Alpine Newts (Triton 
alpestris) from Belgium, presented by M. G. A. Boulenger; a 
Lesser Whéte-nosed Monkey (Cercopithecus petaurista 9) from 


West Africa, a Jackass Penguin (Spheniscus magellanicus} from- 


the® Falkland Islands, two Cape Crowned Cranes (Balearica 
chrysopelargus) fcom South Africa, a Flamingo (Phenicopterus 
antiquorum) from North Africa, two Bernicle Geese (Bernicla 
leucopsis), two White-fronted Geese (Anser albifrons), a Ruddy 
Sheldgake (7adorna rutila), a Herring Gull (Larus argentatus), 
European, a “Bordeaux Snake (Coronella girondica), South 
ı European, deposited; a Koala (Phascolarctos cinereus) from 
Australia, two Javan Peafowls‘(Pavo spicifer & 9 ) from Java, 
purchased ; a Collared Frui Bat Cynonycteris collaris), born in 
* the Gardens, A : 


OUR ASTRONOMICAL COLUMN 


THE ComET.—The following orbit of the present comet has 
been ®calculated by Mr, Hind, from observations at’ Harvard 
,®@ . College, US.; on March 19, Josephstadt (Vienna) on April 19, 
TH and-one by Prof. Millosevich, at the Collegio Romano, Rome, 
-on May 21 ;- parallax and aberration were taken into account :— 

_ Perihelion passage, June 10°52442 Greenwich M.T. 


Longitude of perihelion ... ° 53 s5 180) - From M. Eq., 
Eh 


Be Sys - ascending node... 204 53 56‘9f.  1882'0. 
~Toclination... 00°... a 73 46 39°38 

“ Log. of perihelion distance 3782864 

- Motion—direct. 


From these elements we find the positions near perihelion 


passage thus— 
Distance from Sun's 


j centre. Intensity 
A ai RA. Decl. InR.A. In Decl. of Light 
\ June 10 0...74 58°4 .. +23 41°9...—3 33... +0 40... 82°6 
io 6...75 50°8... +22 34°5...-2 56..—O 29 ..104°5 
10.38 ..78 02... +20 29'2...—I IB -2 36 ..105°2 
: Il O.79,16°1...+19 40°4...-0 17 .-3 26...°87°6 


* The intensity @f light on May 21 has been taken as unity. 
The comet was then judged to have the brightness of a star of 
5'6m. On May 18 Mr. G. Knott estimated it a little higher than 
6°0, which fairly accords. Whence theory would raise it to over 
an average first magnitude at perihelion. With due precautions 
which will occur to most observers who have large.refractors, 1t 
is now seen to be by no means improbable that the comet may 
be observed in full daylight, on June 10 and ir. Still it may 
be well to remark that as compared with the first comet of 1847, 
observed at noon, close to the sun, on March 30, by Mr. Hind, 
with a 7-inch refractor, stopped down to about 3 inches, the 
theoretical intensity.of light at perihelion is not quite half as 
great; thus calling the brightness unity when the comet was first 





- z, k yi zre 
glimpsed with the naked eye, the brighthess of the present tomet 
at perihelion will be 186, while that of the comet of 1847 was 
Os, ,@ . ` x 
By the above orbit the comet traverses the plane of the ecliptic 
at the ascending node 0'038 within theearth’s track, > ©. 


-Dovusie STARS.—No. 6 of: “Publications gf the Cincinnati 
Observatory” has been issued. It contains-micrometrical mea- 
sures of double ®ars made With the 11-inch refractor in 1879-80, 
consisting partly of observations preliminary to the formation of 
a general catalogue of known double stars situated between the 
equator and 30° south declination, and pautly of observations of 
objects which Mr. Burnham has found tg ‘need re-observing. 
The cases of notable differentes from previous measures are col- 
lected in the introduction, *Mr. Ormond Stone is doing excellent 
work: yiti his sector; which appears to have been much im- 
proved since the object-glass was re-figured by Messrs, Alvan 
Clark and Son. f as : pe eae 


ITHE VARIABLE STAR U GEMINORUM.—NŅr. G. Knott, 
writing from Cuckfield on May 2% states that he had caught a 
maximum of this apparently capricious #ariable on May 2? or 
28 ; on both nights ıt was about 9°9m. This, compared with , 
the previous maximum noted by the same observer on February 
28, gives a period of eighty-eight days. ; ae 

jProf, Schonfeld finds that :a star R.A, 16h., 13m. 36s., 
Decl. —7° 21⁄0 for 1855 is variable. @ Ls Oat 

A star in R.A. 19ħ. 17m. 33s., Decl, ~ 21° 323 for 1850, 
must be variable to a great extent—6'5 to g'o at least. ° 


~ 





TEMPERATURE REGULATORS 


BEFORE proceeding to the consideration of some of* the ° 
means adopted for controlling temperature, more or less 
perfectly, it will be as well to notice two instruments, because 
although they are in reality only indicators, yet the latter -is 
always referred to as a regulator. , iN aa 

’Hall’s aerometer? consists of a glass bulb 4} c.i. in capacity, 
attached to a long tube whose capacity is r c.i. This tube 
is:inserted into another of nearly equal length, and supported on 
aistand, The first tube’ admits of bemg sustained within the 
second at any given height by means of a spring. The outer’ 
tube is charged with mercury or water, according to circum- 
stances, and the bulb and inner tube are arranged to contain, at 
the normal pressure and temperature, 5 c.i, of air, Any changes, 
therefore, in the atmospheric conditions will affect the level in 
the inner tube, and can be allowed for accordingly, 

‘Doyere’s regulator ? (1848), which is on the same principle, 
consists of aglass bulb, to the bottom of which a fine tube is 
attached. This tube is bent, then carried upwards for a certain 
distance, is then bent again to form an inverted U-tube, the 
extremity is again bent upwards, and terminates in an open bulb. 
The lower bulb and the quill-tube are partly filled with water, 
the surface of which in the tube indicates by its change of 
position the alterations in the volume of the air contained in the 
bulb, ‘The principle on which Fresenius’ cast-iron drying-disk 
is constructed is the same which long ago led to the use of sand- 
baths, for it is obvious that if a large mass must be warmed 
before the heat can reach the substance, a rapid rise in tempe- 
rature is impossible. The number of substances which can`be 
conveniently dried at the temperature of boiling water, and the 
number of chemical operations which require that temperature, . 
have led to th® construction of every variety of water-bath and 
water-oven. With a temperature not much above the boiling 
point of water, the increase may be obtained by using solutions 
of various salts; but with these the evils of bumping and crystal- 
lisation are so great that Sprengel (1869)? replaged the water in a 
water-oven by sulphuric acid having a specific gravity of 1°55, 
and for that purpose constructed a leaden one of the following 
description : The outside case of the double-walled air-bath is 
a 64-inch cube, the inside a 5-inch cube. . The worm, made of 
about 30 feet of leaden piping of j-inch diameter, is 15.inches 
high and 4 inches wide. The coils of the worm are kept apart 
from each other } inch by means of solder, and the worm is 
kept in its upnght position by two iren supports soldered to the 
sides of the air-bath. ° - cart 

' Laspeyres * (1874), usi the same liquid, constructed two 
pieces of apparatus. One was a glass flask so arranged that 
z Q. ¥. Sci. v 52 (1818) Faraday’s manip. 
12 Ann Chim. Phys. [3] xxviii 5 (1850), 
'3 Fourn, Chem. Soc xxvi, 458 (1873), 
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. thread in the supply tube, 
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the swbstance could be heated in a test-tube ; and the other con- 


‘sisted of a platinum vessel so constructed that the ‘substance 


could be inserted into a horézontal tube. . 

Although Laspeyres ın the article just quoted argues most 
conclusively that an absolutely constant temperature cannot be 
maintained by controlling the gas-supply, and Jac. Myers con- 
cludes his coraierations on the subject by saying, ‘‘ For so long 
must we give up the hope of being able to regulate these tem- 
peratures at pleasure,” yet the subject of temperature-regulators 
is one to which so måny have at various times turned their 
attention, that a comparison of the different methods is not 
without interest. M8st of the instruments cogstructed may be 
See under one ®r another of the following heads, viz., as 
modified :— s A 

Air thermometers, With “mercury ‘or other fluid arranged to 
control sugply of gas:—(a) in which the mercury employed 
becomes more or less heated whil@in use; (4) in which the 
mercury or other fuid does not become heated. 

Mercurial thermomettss (a) acting directly on gas-supply ; 
(4) acting og gas-supply thaough the intervention of qlectric 
arfangements. ` ° 

Vapour-tension thermometers. . 

Air Thermometers (a).—Kemp’s regulator (1852) consists of 


‘a glass tube, at one end of which an elongated bulb is blown ; 


the part of the tube near the bulb is then bent so that the open 


“end of the tube anf the pulb are parallel.® Sufficient mercury is 


then introduced to partly fill the tulb, the remainder being 
occupied by air. 
brass capp which is provided at the side with the gas inlet tube, 
and in the centre with a stuffing box, through which the brass 
outlet tute slides, The femperature is adjusted by moving this 
tuke up or down as the case may be. 

Bunsen’s modification made the apparatus more compact, but 
not so simple or easy of construction.? It consists of a glass 
cylinder whose lower part is closed, and serves as air-vessel 


~ which communicates with the upper portion by a tube reaching 


nearly to the bottom, In the upper portion is inserted a wide 
glass tube which is provided wah a side-tube, and which dips 
into the mercury. Fastened to the upper end of this tube is the 
gas-supply tube, which is rather shorter, and which has a fine 
opening in 1t.- The position of these tubes is adjusted by the 
screw-thread in a brass cap, which works on a corresponding 
The two parts of the apparatus are 
held together by a spring (in the newer patterns this 1s replaced. 
by a pin working in a groove). 

His low-temperature regulator has a much larger air-chamber, 
so as to increase its sensitiveness.? It is also provided with a 
side-tube fitted with a stopcock, so that mercury may be added 
or drawn off at pleasure. Guthrie + (1868) constricted a regu- 
lator on Kemp’s principle, but attached the top of the vertical 
tube to the bottom of an U-tube which the gas had to traverse, 
so that the mercury on rising checked the flow. The adjustment 
consisted of a side tube (bent at a right angle) attached to the 
vertical tube ; in that tube a glass rod could be raised or de- 


` pressed, being held in its position by passing through a perforated 


cork, Muncke’s® (1876) is very similar to Bunsen’s, but the 
brass cap and fittings are’ entigely dispensed with, as the gas- 
supply pipe works stiffly through a perforated cork which fits the 
top of the tube : s 

Aw Thermometers (6).—Schorer ® (1370) used for an air-vessel 
a test tube 6o mm. X 14mm,, fitted with an india-rubber cork, 
and connected by a narrow tube with one limb of an U-tube, partly 
filled with mercury, the other limb being fitted“vith the control 
arrangement of Bunsen’s pattern, 

Clowes” (1871)- constructed an apparatus on the same 


-principle, but added a small outlet tube at the bottom of the U- 


tube, so that By means of an india-rubber tube, which is closed 
by a screw clip, the mercury level in the U-tube may be ad- 
justed. In his apparatus the gas exit consisted of a glass tube 
passing through a perforated cork, Boge TA 

Jeannél® (1872) used a metallic air-vessel of 300-400 c.c, 
capacity, communicating, as in Schorer’s, with an U-tube (charged, 
however, with glycerine instead of mercury), The pressure of 
the air in the vessel-is regulated by means of an india rubber 
ball, which is fitted (by tueans pf a T-piece and stopcock) to the 
‘1 Williams, ‘‘ Chem Manip.,” 49. 

2 Desaga’s “ Price List,” x 


3 Desaga, Fig. 1,078. 
4 Phil. Mag. xxxvi. 30 (1868 È 


brg. is 
Strecker s ‘‘ Jahresb.,” 78 (1868). 


. 5 Ping. Polyt. Journ. 219, 72 (1876) 


6 Fres. Zeit, Anal. Chen; ix. 213 (1870). 


7 Yourn, Chem. Soc. xxi¥, 639 (1871) 
8 Ann. Chim. Phys. [4]; xxv. 386 (872). 
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To the open end of the tube ıs cemented a ! 
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connecting tube. The flow of gas is controlled by mean#of a 
float in the other limb of the U-tube, wh.ch approawhes or recedes 
from the end of the gas-delivery tube. The float is held steady 
bPa guide needle, which is#fixed to the upper extremity by,means 
of sealing-wax. He‘mentions Steling’s regulator, but, gives no 
reference. : 4 

Martenson} (1872) used an aichamber 14 c.m long X 2am. 
diam., and connected it by means of a fine tube with a modified 
U-tube charged with mercury. The rough adjustment is made 
by a fine opening in the natrow tube, which is closed by slipping 





an india-rubber tube over it, and the final adjustment-is made Ly , 


r 


means of the gas-délivery tufge, which works air-tight threagha . 


cork. A side branch to the U-tifbe serves as a by-pgss. 

J. Myers ? (1872).—In this apparatus the air-vessel consists of 
four tubes 15 c.®. long X 2c.m, dim, connected td¥ether by 
small tubes, and which then communicate with a reguMor sumilar 
to that which Schlosing uses, ®% éi 

Cresti? (1878) employs a glass Ba pee cbusisting of a hori- 
zontal air-vessel 15 em. long X 2ctm. diam, ; to this ig attached 
at right angles a glass regulator of the Bunsen-Kempgpattern, 
the communication between the two being made by a capillary ® 
tube which enters the upper part of the air-chamber of the regu- e 
lator. It is however a form of regulator which would require to 
be well screened from diaughts, as so much of it is exposed.. ‘ 

Mercurial Thermometers (a).—Carmichael’s 4 (1870) arrange- 
ment consists of a tube 40 cm, long by 6 mm. diameter, closed 
at one end, so that when filled with mercury it forms an elon- 
gated thermometer. This is bent according to the bath in which 
it is immersed, but is so arranged that the open end ıs vertical ; 
near this end is affixed a side tube of 2 mm. diatfeter. ' This 
tube, after bending upwards, bifurcates. Into the open end of 
the larger tube a cork is fitted, through a hole in which a glass 
rod slides. This rod serves as a regulator to adjust the level of 
the mercury in the side tube, 7 ay 

In Hannay’s5 (1874) arrangement the principle is the sameasin 
the preceding, except that the adjustment is effected by means of 
a piston in the side tube, which is graduated, while tle main 
tube is bifurcated. 
gas has to pass over heated mercury, tot 

Schlosing 8 (1870) used a very fine tube of considerable length 
(suitably bent) as the mercury reservoir, and led the opgn end 
of ıt into one of the horizontal arms of a T®piece.. Thé other e 
horizontal arm carried the inlet-pipe of the gas, which passed to 
the burner through the vertical arm. The escape of the mercury 
from the reservoir was prevented bya piece of sheet india-rubber, 
which was tied over the end of éhe tube. As the mercufy ex- 
panded it forced this elastic cap to assume a globular form, and 
thus checked the supply of gas. 
reservoir was adjusted by means of a side-tube provided with a 
stop-cock (Fig. 4). 
four-branched bulb which contains the extremities of, the reser- * 
voir and af the gas entrance tube ; but these are separated by a 
small wocden disk with a handle attached, which is fixed in the 
upper branch, and which rests lightly on the india-rubber sheet. 
The diameter of the gas tube no longer depends on that of the 
india-rubber ; ıt can be larger. and the opening gaining in cir. 
cumference can be diminished to become so narrow that the 
slightest movement of the disk closes it. Total extinction of the 
flame is prevented by a small radial groove on the disk, 

Reichert? (1872) constructed his regulator by ewpanding the 
top of the thermometer tube so as to form an elongated bulb. 
In the top of this bulb was fixed the gas-inlet tube, which nearly 
reached the lower extremity of the bulb, A side tube served as 
gas exit. The adjustment was effected by means of a screw J 
which worked in a cap cemented on to a side tube in the stem of 
the thermometer. z g 

Milne-Eduaids® (1872) describes a regulator similar to 
Reichert’s, but doces not specify what shape or description of 
bulb he employs. i e e. 

Schafer’s® (1874) is essentially the same as the preceding, 
except that the inlet tube is a small steel tube with slit-at lower 
extremity. 


© Pharm. Zeit. f. Russ xi. 136 (1872), Cheni. Centr., 513 (1872); Fourn. 
Chem. Soc. xxvi. 471 (1873). a x 
2 Deut. chem. Ges. Ber. v. 859 (1872); Chem, News, January 10, 1873. 

3 Gazz. Chim. Ital. vin. 292 (1878); Journ, Chem. Sac, abst, 294 
(2879). hem. News. November 3, 1871. 7 
5 Journ. Chem. Soc, xxvii, 206 (1874). A ao 
6 Ann Chim. Phys. [4] xix. 205 (1870); Fres. Zeitsch, ix. 477 (4870). 

7 Pogg. Ann. clxiv. 467 (1872); Fres Zeitsch. xi. 34 (1872). 
*8 Ann Chim Phys. [4] xxv. 390 Gare y 
9 Quart. Journ, Micro Sci. 364 0874). = 


It is open however to the objection that the _ 


The.quantity of mercury inthe | 


The outer tube of Fig. 1 1s eeplaced by a- @ 
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Page? (1876).—The regulating arrangement is the following : 
A piece of gla@s tube about seven-sixteenths of an inch diameter 
and 14 inch long is fitted at one end with a short round cork; 
through the centresof. this cork a ho& is bored, so that the st@n 
of the thermometer just fits in it; the other end of- this glass 
tube is closed by a short tightly-fitting india-rubber cork, which 
is pierced by agfine brad-awl tMrough its centre. Into the hole 
thus formed is fofted a piece of fine glass tubing three inches 
long and small enough: to fit loosely inside the stem of the 
thermometer. The gas eaters by this*fine tube. 7 

Fletcher 2 (3876) stated that he had for ,some time used a 


-< simila® regulator, but that the tha‘mometer had an iron bulb 


capable of cpntaining- two or three pounds of mercury. He also 
reversed the direction of the gas. 

Mercur%al Thermometers %b),—Scheibler3 (1865) devised the 
following “rangement. In the bath or chamber which is being 
heated is placed an electric th€rmo-meter ; this communicates 
with an electro-mfgnet which is inclosed in a small metallic 
chamber ,thrangh which thé gas for the burner has to pass, 
When W a rise in temperature the circuit is closed, the 

“hinged armature of the magnet is brought into contact with the 


opening of the gas inlet-tube, and is not liberated until a fall in. 


the-temperature breaks the Circuit. 

O. Zabel4 (1867) placed in communication with an electric 
thermometer a contrivance which consisted of two electro- 
magnets acting on a hinged metallis screen. The completion 
of the circuit by a rise in temperature placed the screen over the 


: faye and thus checked the heat. 
e “o . 


~ in the epposite direction, 


@ principle ofan U-tube with one limb closed. 


. 


\ used. by Reichert. 


Maistre" (1866) recommended an electric thermometer con- 
nected witi? an electro-magnet, the armature of which could 
remove the gas-burner fram under tke bath, or which could be 
comifected by means of a lever with the gas-supply tap. 

Springmiihl ® (1871) arranged an electro-magnet with a hinged 
armature, so that on the completicn of the circuit a weight 


, attached to a lever closed the gas-tap, which was not opened 


until the release of the armature liberated a spring which acted 

Vapour-tension Thermometers.—Appold’s? consists of a glass 
„tube having a bulb at each end, The tube is filled, as also about 
half of each bulb, with mercury ; the lower bulb containing ether 
to the,depth of half an inch, which® floats on the mercury, The 


e tube-is secured fo a plat®of boxwood, supported on knife- 


edges, on which it turns freely. At the end of the plate, under- 
neath the higMer bulb, is a lever, which controls the supply-valve 
of a gas-stove or the damper of a furnace, With a rise in the 
temp@rature the increased tension cf the ether-vapour drives 
more mercury into the upper bulb; this end then falls. With a 
diminished temperature the reverse action takes place. ` 

Andfeae’s 8 (1878) is like Kemp’s and various others, on th 
It is, however, 
rendered more sensitive by the introduction of a certain quantity 
of a volatile liquid into theair space, It must be borne in mind 
that the liquid. must be selected according to the temperature 
required, as it is’ obvious that the regulator cannot be used in 
any case where it has to be heated beyond the boiling-poiut of 
the liquid. 

Benoit? (1879) constructed an apparatus in which he regulated 
the temperature by adjusting the pressure on the volatile liquid 
€ontained in the bulb. The following is the arrangement :-—A 
small reserveir, which can be shaped to suit the oven or bath in 
which it is placed, holds the volatile quid. This is connected 
by means of a tube from the bottom, to which is attached an 
india-rubber tube, to a regulator of the same pattern as that 
: The regulator is fixed on a board which can 
be raised or lowered, and is provided-with two side tubes for 
adding or drawing off mercury at will. s 

Sy-pass.—Since it is obvious that in cases where the quantity 


` of gas required to pgss through the regulator is large, any per- 


ceptible increase inethe pressure or the supply from the main 
must be accompanied by a rise in the temperature of the bath, it 
is advisable therefore to adjust the by-pass tap so that as smalla 
quantity as possible shall have to pass through the regulator. Here, 
however, experience must decide how wide a margin must be left 


1 Yourn. Chem. Soc. i. 24 (1876). 2 Yourn, Chem. Soc. À 488 (1875). 
28 (Caen Repert, “Exp. Phys iv. x22 (1868), Fres. Zeit Anal Chem., vii. 
I le 

4 Ding Folyt. Fourn. 186, 202 (1867); Fres, Zeit. Anal Chenn vii: 230. 
5 Les Mondes, X. 27% (1866). Gen) = 
6 Ding. Polyt. Journ, coii. 242 (1873) ; Fres. Zeit Anal. Chem xi. 431. 
7 Proc Roy. Soc. xv. 144 (8&6). Anz. Phys. Chem, iv. 614:(1878)0 
9 Séance dela Soc Franc, de Phys., 6 (1879). i 
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to the control of the regulator, for in sme districts the Miffer- . 


ence between the day and evening pressures is so great that 
adjustmeat becomes a matter of Sreat: difficulty, In: some 
laboratories, especially when near a suburban gas-works, the 
day pressure is so low and the evening pressure 1s so high that 
unless a pressure regulator be interposed betweeg the main and 
the temperature regulator, the by-pass cannot b used, * 
Bunsen’s! thegnostat is the vess@l in which he maintains a 
constant temperature, and which is used, by him in his vapour 
density method. It consists of a sheet-copper cylindey, from 
which at seven places equally distant from each other project 
pairs of copper rods 7-8 mm. thick, which are riveted and 
brazed into it. These rods are heated bf gas flames, and the 
temperature is adjusted bymoving the hyrners to or from the 
. cylinder ; but in order to maintain it as constant as possible, 
the apparatus must be carefully screened and theeheights of 
the flames kept nearly equé by means of a gas-regulator, and the 
flames must reach a height sufficient to keep both the copper 
rods in the middle part of the flame, afd not to kave the upper 
rod hated only by the extreme pomt of the flame. e 
Hipp’s? (1868) regulator, which is des@ribed by Hirsch (ahd 
is therefore sometimes referred to as Hirsch’s), consists of a bent 
compound metallic strap, sree? on the outside and brass on the 
inside. The ends thus approach with a falling temperature. The 


one end is fixed securely inside the air-bath, and the free end, 


communicates by meafis of a fine copper wire with a regulating 
screw which connects it with a bent rod carrying the gas-control 
valve, 

Flow of Ligquid.—Dupré and Page? (1869). The wWater-bath 
contains a coil of metal-tube like an grdinary condenser. The 
lower end of this coil is connected with a secomd and smaller 
worm, which is contained in a small water-bath. The latter is 
heated by a lamp and kept gently boiling. The lower end of 
„this second worm is bent upwards and terminates in a long 
funnel. Any water poured into this funnel’ will pass first 
through the worm surrounded by boiling water, and be thus 
heated, and then through the tube in the water-bath containing 
the specific-gravity bottle, By regulating the flow of -water the 
temperature of this water-bath can be raised quickly, or kept 
constant at any desired point. 

Stricker and Burdon-Sanderson‘ (1870),—In this apparatus, 
which is especially arranged for heating the stage of a micro- 
scope, the temperature is adjusted by regulating the flow-of 
boiling water, through the hollow stage, by means of a com- 
pression clamp. As the water in the small boiler is kept at a 
constant level by means of an overflow; the supply when once 
adjusted remains uniform. i , 

The exceedingly accurate method of maintaining a constant 
temperature by controlling the pressure- under which a liquid in 
an‘ outer casing is made to boil, is one that depends so essen- 
tially on pressure that its consideration must be reserved for the 
paper on Pressure-regulators, J. T. BROWN 


UNIVERSITY AND EDUCATIONAL 
i INTELLIGENCE. - 


OxrorD.—The estabhshment of the Waynflete Professor- 
ship of Physiology was provided for by the late University 
Commission, it being arranged that the emoluments of the 
post should be paid out of the funds-of Magdalen: College, 
to which college the Professor is to be attached as a 
Fellow. Magd&len College had already shown. interest in the 
development of physiology, and has for some years past main- 
tained a physiological laboratory, in which Mr. Yule, Fellow of 
the College, has given courses of instruction in Practical: Physio- 
logy, open to all members. of the University, wd his lectures 
have been attended by all candidates for honours in physiology, 
such instruction not having been available elsewhere in Oxford. 
Since the passimg of the new statutes, the Linacre Professorship 
has become confmed to Human and Comparative Anatomy, and 


there has been no University representative of physiology.. The- 


want of a Professor of Physiology has lately been very, strongly 
felt, especially as the number of candidates in the subject 
has much increased. (It is ynderstbod that Magdalen Col- 
lege, acting on the representations of the University to that 
effect, has determined to aply such surplus funds as are avail- 


1 Liebigs Ann. cxli. 273 (1867); Phil. Mag xxxiv, 1 (1867). 


2 Carl Bepert. “‘ Exp. Phys ” iy. 201 (1868); Dingl. polyt, Fouru. exci 
366 (1869). r ~ ° A 
3 Pril Trans. clix. 608 (1869). 4 Q. F. Micro, Sèi., 366 (1870). 
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Elementary students are at present unprovided with any*space eè 
for practical study. Sre mon 
Prof. Paget, in reporting on the department of medicine, 
stfongly urges ‘the speedy Appointment of a Brofessor of Patho: ~*~ 
logy, and the provision of a Pathological Laboratogy. ` The 
Museum of Human Anatomy „has been’ enriched by ‘sixtees™” 
models of the brain and other models, prepared ley‘the late Mr. 
Joseph Towne, modeller to Guy’s ‘Hospital, Presented through 
Mr. T. Bryant. 7 ei He tae oS 
One further note shoufi be made, calling ‘attention to the 
magnificent presents made tg the Philosophical Ijbrary, on its 
transfer to the new room, nd being made available for all 
students in the museums, by Mr. J. W. Clark, Prof. Humphry, 
Mr. F. M. Balfour, Prof, Babington, Prof. Newton, apd others. 
Mr. Clark’s giff is of priceless value to the science ‘school, 
including as it does several hundreds of volumes-.of the most 
valued and superb editions of z8ologicab and anatomical works. 
The Hopkins Prize for the bgst original memoir, inven- 
tion, or discovery in connection with mathematicse physical 
or mathematics experimental science ‘that may ‘have been pub- 
lished during the three years immediately preceding, thas been 
awarded to Lord Rayleigh, M.A., F.R.S., of Trinity College, e 
Professor of Experimental Physic? in ‘the University, ‘for his 
various important papers connected with the theory of vibrations, 
and particularly for-his paper on ‘‘ The Theory of Resonance.” 
Prof. Humphry announces practical classes in-‘thistology by 
the Demonstrator, Mr. Hill, and in osteology by Mr. Wheny, 
during July and Augist. j -'o 
The Cavendish Laboratory will be open to students obtaining @” 
‘permission from the Professor during July and August, and the 
rofessor or one of the Demonstrators will-attend daily. > 
Tt has been decided to confer the Honorary Degree of LED. 
on Prof, J. P. Cooke, the eminent Professor of Chemistry in 
Harvard College, U.S. 7 
The opening of the Botanic Garden during three hours on 
Sundays to members of the Senate and ‘friends accompanying 
them has been confirmed by 88 to 76 votes. 


Mr. H. S. Herz Suaw has been appointed Professor of 
Engineering at Umversity College, Bristol, vice Dr. J: T, Main, . 
elected Assistant Professor of Mechanics at the Normal College 
of Science and Royal School of Mines, Sonth*Kensington. Mr. e 
Sidney Young, D.Sc. London, succeeds Mr. W. L. Goodwin as 
‘Chemical Lecturer and Demonstrator, the lattes having ob- 

{ tained the professorship of Sackville College, New Brunswick, + 
Canada, : e , @ 


able at once to the foundation of jthe professorship, and it is 
expected that an election tg the post will therefore take place 
shortly.. All praise is due to the college for having thus*promptly . 
acted in*the best interests of sciente in the University, and given 
this professorship precedence amongst several other schemes 
which might Hye been carried out by it first instead. The: 
Profesor is required by the $tatutes to give instruction in Human 
. and Comparative Physiology, with histology. ® 
z e 


Cam®ripGE.—The annual report of the Museums and Lecture 
Rooms Syndicate ateCambridge has contained in past years no 
mote valuable recor@of work than that lately®issued. Taking ; 
first the department of experimental physics, we learn that 
sixty-two students wéte attending the practical classes ım the | 
Lent term, doing work which few of the candidates for the 
mathemati@al or natural sciences tripgses ever did at Cambridge 
before *the* establishment of the Cavendish Laboratory. The 
pupils in mechanism in Prof. Stuart’s workshop have numbered 
thirty-six durifg the past winter. In chemistry the increase in 
the students” has considerably exceeded the decoinmmotaton | 
available in the University laboratory, notwithstanding’ the | 
existence of several college laboratories. Professors Liveing 
and Dewar plead strongly for further provision as regards both 
buildings .and appliances, such as may bear comparison with 
these of Zurich anè Bonn; they believe ghat to’ delay building 
until other department? can be adequately dealt with wil} be 
most detrimental to the present flourishing prospects of che- 
mistry. A new register of the specimens in the mineralogical 
museum is completed ; but the want of additional apparatus is 
seriously felt. Prof. Hughes records the use of the Arts School | 
as a lecture-room, and the arrangement for additional class and ||. 
wotk-rooms in the Woodwardian museum, The accessibility of 
the collections, and the determinations being kept up to date, | 
attract many geologists who wish to pursue special investigations. 
Among the additions to the collections are 700 species of Plio- | 
cene shells from Tuscany, casts of vertebrates from Lausanne 
Miocene, 270 species of Miocene shells from the Vienna basin ;! 
Upper greensand corals from Devonshire, many Cretaceous ' 
specimens from the neighbourhood of Cambridge, 450 speci- 
. mens from Neocomian of Saint Croix, Switzerland, and casts of 

Hesperornis regalis, Marsh, from Kansas; several hundred 

specimens from Portland Sands, Swindon, Wilts, collected by 

Mr. H. Keeping, the curator of the museum ; numerous speci- 

mens of rocks and building-stones. j 

Turning, now, to the biological departments, the Woodward 
and Hepburn collections of shells have been carefully examined | 
and cataloguzd by the curator; Mr. A. H. Cooke., The report 

gives notes upon the principal families of mollusca, as repre- , 

sented in the museum, with indications of gaps in the series ; it : 

should be widely circulated in the interest of the museum itself, 
as many old University students must have it m their power to | 
supply deficiencies at a slight cost of trouble to themselves, Mr. 

Salvin reports that his catalogue of the Strickland collection of 
-birds is complete, making an octavo volume of 653 pages. The 

species in the collection number 3125. Mrs, Strickland has pre- 

sented a further portion of ‘the valuable library of her late 
‘husband to the museum. In AMtnphibia and Reptilia the collec- 
tion is still relatively poor. A beautiful skeleton of Menopoma 
has been prepared by W. Robinson, one of the assistants in the 
museum, and a considerable number of skeletons and skins of 
representative genera in these groups has been added. Among 
the mammalian acquisitions should be mentioned the skeleton of 
a male giraffe purchased from the Zoological Society ; a skeleton 
of a mare, presented by Mr, R. Pryor, of Trinity College; 
skeletons of a ringed seal, a: bladder-nosed seal, and a Polar 
bear, all carefylly killed and preserved, so that the- bones were 
neither injured nor missing, as is too often the case. A complete 
skeleton of an Indian elephant has been given by Sir John Phear, 
and a less perfect skeleton of an individual of the same species, 
sent from Calcutta through the kind exertions of Sir Joseph 

Fayrer. English additions of interest continue to be made, such 

as a male badger, an adult*male otter from Norwich, and a 
female wild cat from Sutherlandshire. i 

The average number of students working at physiology practi- 
cally is now over 100. Mr*.Balfout’s classes in practical 
morphology have very nearly attaimed the same numbers, More 
demonstratozs are seriously needéd. Mr. Vines has been 
assigned a small room for practical botany, but the advanced 
students can only do their work by the course bemg repeated 
two or three times, since only ten students can work at once. ' 


SOCIETIES AND ACADEMIES + 
, 7 LONDON sb Si e 

Royal Society, May 11.—‘‘On the Organisation of the Fossil 
Plants of the Coal-measures,” part xii. By Prof. W. C. +. 
Williamson, F.R.S. .* 

At the recent meeting of the British Association at “York, 
Messrs. Cash and Hick read a memoir, ‘since published in part 
iv. of vol. vii. of the Proceedings of the Yorkshire Geological -* 
‘and Polytechnic Society, in which they described a stem from 
the Halifax Carboniferous deposits characterised by a form of - +. 
bark hitherto unobserved in those rocks. To this plant they 
gave the name of Afpriophylloides Williamsonis, Ifwas charac- 
terised by having a large’ cellular medulla, surrounded by a thin 
vascular zone composed of short radiating lamellæ. This, in 
turn, was invested by a cylinder of cortical parenchyma from 
which radiated a number of thin cellular lamin, ‘like the spokes 
of a wheel, separating large lacune; Each lamina generally 
consisted of a single series of ‘cells. At their peripheral end, ` 
these laminze merged in a thick, large-celled, cortical ‘paren- 
chyma. The generic name, Myriophylloides, was given to the’ 
plant because of the'resemblancé between s@&tions of its cortical: 
tissues and those of the recent Myriophyllum, Two reasons 
induced the author to object to this name (NATURE, December 
8, 1881, p. 124), and to propose the substitution of that of 
Helophyton. Such substitution, ‘however, was rendered un- 
necessary by the’discovery, by Mr. Spencer, of Halifax, of some 
additional specimens which indicate that the supposed new plant 
was merely fhe corticated state of the Astromyelon, described 
by the author in his Memoir, part xi. (PAi. Trans. ' 1878). 
‘These specimens showed that. the plant was more complex than 
had been supposed, different ramifications of it having.each their 
individual: peculiarities, : 
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e -IP scme of the new specimens ‘the vasculo-medullary axes 


present no diWeresces from those of the Astromyelon already 
described. The radiating lines of cells separating the lamine 
prove, to be transverse sections of* elongated vertical hmime 
a composed of cells with a mural arrangement, and which separate 
Jarge vertical Jacunz of varying lengths ; a type of cortical 
tisgue clearly indicating a plaft of aquatic habits, So far as 
this Fark is con@rned, all the ramifications of the plant display 
similar features, but several of the specimens exhibit important 
variations.in the ‘structure of the Vasculo-medullary axis. In 
them the cenjral cellular medulla is replaced by an axial va cular 
bund, which has little, or in sahe examples apparently no, 
cellular `elęment ,intermingled® with the vascular portions. In 


some examples this axia] bundle is invested by the thick exoge- - 


nous zone_seen in Astromy@ion., In others thft zone is wholly 
wanting. et there appears to be no reason for doubting that 
these are but varied-sgates ofthe same plant which branched 
freely, the differetttiated branches having, doubtless, some mor- 
phological significances, as*yet incapable of being, explained. 
-That tee plant'was a Phanerogam allied to Myriophyllum, is 
most improbable. It has several features ‘of resemblance to 
e the Cryptogamic Marsileæ, from which jt does not differ more 
widely than the fossil Lepi@odendra do from the living Lyco- 
podiaceze. . : 
The author describes a new specimen of Psaronius Renaultii, 
found by Mr. Wild, of Ashton-under-Lyne. Those previously 
described, consisted almost, entirely of fragments of the bark 
ang its ærial rootléts. The present specimen contains a perfect 
C-shaped fibro-vascular bungle and a portion of a second one, 
resembling*some of those described by Corda, and which leave 
no room for doubting that our British Coa]-measures contain at 
lea% one arborescent fern, equal in magnitude to those obtained 
from the deposits at Autun. , ka th 
In his Memoir, Parts IX. and X., the author described, under 
the provisional generic name of Zygosporites, some small 
spherical bodies with furcate peripheral projections. Similar 
bodie# had been met with in, France, and were regarded by 
some of the French palceontologists as true Carboniferous repre- 
séntatives of the Desmidiacex, ‘The author was unable to accept 
this conclusion, deeming it much more probable that they would 
"prove to be sporeg of a different Rind. Mr. Spencer exhibited 


~- æ -the.specimen now described®at the York mnieeting. . It is a true 


sporangium, containing a cluster of these Zygosporites. Though 
they undouStedly bear a close superficial resemblance to the 
zygospores of the Desmidiz, their inclosure within a common 
sporfngium demonstrates thene to be something very different. 
There is now no doubt but that they are the spores .of.the 
strobilus, described by the author in his Memoir, Part V., 
under*the name of Volkmannia Dawsoni. Hence the genus 
Zygosporite$ may be cancelled. a 
Another interesting specimen found by Mr. Wild, is a young 
Calamite, with a more, curiously differentiated bark than any 
that has hitherto been discovered. -The structure of the vascular 
_ Cylinder and of the innermost layer of the bark, differs in no 
essential respect from those previously. described ; but the outer- 


-> most portion displays -an entirely new, feature, , It consists of a 


narrow zone of small longitudinal, prosenchymatous bundles, 
each one,having a triangular transverse section, the apex of each 
section being directed -inwards, whilst their contiguous bases are 
in ‘contact With what appears to be a thin epidermal layer. As 
. in every previously discovered Calamite in which the cortex is 
preserved, the -peripheral surface of this specimen is’ perfectly 
smooth or,‘‘entire.” It displays no trace of the longitudinal 
\ ridges and furrows seen in- nearly all the traditional representa- 
tions of Calamites figured in our, text-books. - f 
“+ It has long-been.seen that the medullary cells of the Lepido- 
-dendra, as well as'the vessels of their non-exogenous medullary 
sheaths, steadily ingreased in number as these two organs in- 
éreased in size c@rrelatively with the corresponding general 
growth of the plants. But the way in which that increase was 
brought about has continued to be a mystery. The author now 
“describes a Lepidodendron of the type of Z. Harcourtii in which 
nearly every medullary cell is subdivided into two or more 
younger cells, showing that, when originally entombed, the pith 
was an extremely active form of meristem, though the branch 
itself had attained to a diameter of at least two inches. The 
numerous small young cells are_of irregular form.’ Their deve 
lopment by further growth into a regular parenchyma would 
mevitably necessitate a corresponding increase in the diameter of 
the branch as a whole ; and it must have been from these newly- 
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formed cells that the medullary cylind®r ‘obtained the element 


out of which to construct the additional vessels, the increase of 
which has been shown to be the invariable accompaniment of the 
growth of the branch. As might be expected, the growth of the 
vascular cylinder, or medullary sheath, could’ only have been a 
centripetal one. i Z 

A new form of Halonia from Arran is desérfeed: ` Instead of 
its central portio consisting, as in previously-described examples, 
of the usual Lepidodendroid medulla surrounded by a-vascular 
cylinder, it consists of a solid axis of veSsels, resembling, in this 
respect all the very young Lepidodendroid twigs previousky 
described fromg the same locality. M&ny recently obtained 
specimens of Lepidodendraid branches @ustain the author’s 
previous observations that gll examples fgom Arran having less 
than a certain diameter, have the solid axial bundle, wiiilst all 
above that diameter have a cylindrical vascular bundJe ‘inclosing, 
a cellular medulla. 
twigs, and is found increasing gradually up to the diameter 
referred to. The second type begins where the pther ends, and 
incre@ses in diameter until attaining the dimensionggof the largest 
stems, in none of which does the solid bumile reappear. Halofial 
branches have not hitherto been described attached to the 
branches of any true Lepidodendron, though in 1871 (Memoir, 
Part II.), the author gave reasons, based upon organisation, for 
ingisting that Halonia was a fruit-bearing bganch of a Lepido- 
dendroid tree. Thistonclusion was sustained by Mr. Carruthers 
in, 1873 in his description of a branch belonging to a Lepi- 
dophloios. The author now figures a magnificent example, 
from the museum of the Leeds Philosophical Soeiety, of a 
dichotomous branch of a true Lepidodendron of the type of Z. 
elegans and L. selaginoides. In thls Specimen every one of the 
several terminal branches bears the characteristic Halgnial 
tubercles. The leaf scars of these latter branches have the 
rhomboid form, once deemed characteristic of the genus Bergeria, 
whilst those of the lower part of the specimen are elongated as in 
L. elegans, &c. These differences are not due to their appear- 
ance in separate cortical layers of the branch, but to the more 
rapid growth in length of its lower part compared with its 
transverse growth. g : 

‘The author throws some additional light upon the structure of 
Sporocarpum ornatum, described in Memoir, Part X., as also 
upon the nature of the development of the double leaf-bundles 
seen in transverse sections of the British Dadoxylons, described 
in Memoir IX. After a prolonged but vain search for a structure 
similar to the latter amongst the twigs of the recent Conifers, the 
author has at length found it in the young twigs of the Salisburia 
adiantifolia, Sections of these twigs made immediately below 
their termmal buds exhibit this germina] arrangement in the 
most exact manner, Pairs of foliar bundles are given off from 
the thin, exogenous Xylem zone which encloses the medulla, 
whilst at the same points the continuity of the Xylem ring‘ts 
interrupted, as was also the case with the Dadoxylons, by an 
extension of the medullary cells into the primitive cortex. Sec- 
tions of the petiolar bases of the leaf-scales of the bud show that 
these bundles enter each petiole in parallel pairs, subsequently 
sub-dividing and ramifying in the Adiantiform leaf. This curious 
resemblance between Salisburiagnd Dadoxylon, accompanied as 
it is by other resemblances in the structure of the wood, bark, 
and medulla, suggest the probability that our British Dadoxylon 
was a Carboniferous plant of Salisburian type, of which Trigo- 
nocarpum may well have been the fruit. If so, the further possi- 
bility suggests dself that this plant may have been the ancestral 
form whence sprang tbe Baieras of the Oolites, and,’ through 
them, the true Salisburias of Cretaceous and of recent times. ° 


Linnean Society, May 4.—Sir J. Lubbock, Bart.; F R.S., 
president, in the chair.—Dr. Cuthbert C. Gibbe® was elected a 
Fellow.—The Council and Fellows passed a resolution of sym- 
pathy with the family of the late Mr. Chas. Darwin.—The Rev. 
R. P. Murray called attention to specimens of Carex mon- 
tana obtained at Heathfield, Sussex, corroborating Mr. Roper’s 
late rediscovery of the plant in that county.—Mr. J. Murison 
exhibited dried examples of Heli~terum eximium from the 
Cape, of fxodia achilleoides from South Australia, and of 
jungle cotton from Nagpoor.s-A paper was read, on a col- 
Jection of algæ from the Himalayas, described by Prof. G. 
Dickie.—A communicatiog*was made, referring to new varieties 
of| the sugar-cane produced by planting in apposition, as asserted 


The f&st type commeices with éhe smallest - 


by experiments of the Baron de Villa Franca and Dr. Glass of’ 


Rio de Janeiro. 


In correspondence which had passed between 
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the aughors ard Mr. Chas. Darwin, the latter had expressed 
doubts as to whether two varieties could affect the character of 
the buds produced by either,it appearing more probable to him 
that the so-called new variety was due to bud-variation. The 
Baron de Villa Franca thereupon forwarded a document signed 
by eight distinguished Brazilians, testifying to the fact that valu- 
able varieties ta% been raised by the process in question. Dr. 
Glass furthermore describesein detail bis early but fruitless 
attempts to g-aft two varieties of the sugar-cne, though he 
succeeded witt. another monocotyledon, viz. Dracena.—Mr. S. 
Grieve give a notice of the ciscovery of remains of the Great 
Auk (Alca injpennis)on the Island of Oronsay, Argyllshire. 
Wing and leg-bones were obtained, along with a various assort- 
ment of remnants of the Guillemot, Red Deer, Otter, Seal, and 
other mammals, mingle& with fish-bon€s and shells. These were 
dug out of a large mound, which, the author believes, must in 
early times {five been occupied by mag. The exceeding rarity 
of the Garefowl remains in Britain gives a special interest to the 
record of their being found in these western Scottish Isles.— 
Then followed fhe reading of gotes on some Cape orchidg, by 
Mr. Harry Bolus, whenein several new species were described, 
and details given in elucidation of particular structural points 
“in the flowers of certain forms, accompanied by a full list 
of the Cape orchids named by previous writers.—A note was 
read, on the dimorphic florets of Catananche lutea, by Mr. 
B. D. Jackson, which wag followed by a piper on the clasping 
organs auxiliary to the generative parts in certain Lepidopteta, 
by P. H, Gosse. After some general remarks the latter author 
mentioned bis mode of manipulation, and proceeded to a descrip- 
tion of the organs in question, finally dealing with the modifica- 
tion of the apparatus as investigated in a very considerable number 
` of species, 
” Zoological Society, May 16.—Osbert Salvin, F.R.S., vice- 
president, in che chair.—The Secretary read a report on the 
additions that had been made to the Society’s Menagerie during 
the month of Apil, 1882, and called special attention to the 
following birds, all of which were said to be new to the collec- 
tion:—(1) a male Rifle-bird (Prilorhis paradisea), in immature 
and worn plumage, changing very slowly into the adult dress, 
but apparently in good health; (2) a pair of Black-headed 
Tragopans (Certornts melanocephala) ; (3) four Ruppell’s Parrots 
(Peocephalus rueppelli), from Western Africa; (4) a Western 
Black Cockatoo (Calyptorhynchus naso), conspicuously differing 
from the eastern C, davksé in its smaller size; (5) a male Cabot’s 
Tragopan (Ceriornis caboti), making a fine addition to the galli- 
naceous series; and (6) two of the recently described Uvean 
Parrakeet (Vymphicus tva@ensis)—There was exhibited, on 
behalf of Mr. Henry Stevenson, 2a specimen of, the Dusky 
Petrel (Puffinus obscurus), which had been picked up dead in 
the neighbourhood of Bungay, Norfolk, in 1858.—A communi- 
cation was read from the Rev. O. P. Cambridge on some new 
genera and species of Araneidea, Of the sixteen species de- 
scribed, two were from Caffraria, one from St. Helena, two 
from Ceylon, and the remaining eleven fiom the Amazons.— 
Mr. W. A. Forbes called attention to a peculiarity recently 
observed in a young male specimen of Pithecta satanas, in which 
the third and fourth digits of koth hands were completely 
‘¢webbed.”—-Mr. W. A. Forbes also read a paper on certain 
points in the enatomy of the Todies (Zodus), and on the affini- 
ties of that group. He dissented from the views of most 
previous authors as *o the close affimties of these birds to the 
Alomotide, considering that they must form a group by them- 
selves, to be called Zodiformes, of value equivalent to the Picé-, 
Passeri-, and Cypséli formes of Garrod. There were many 
giounds for sipposing that Todus is a very ancient form, more 
nearly representing the ancestors of the whole group of Anoma- 
logonatous bird§ than any other living form.—A communication 
was read from Mr, Roland Trimen, F.Z.S., containing a de- 
scription of an apparently undescribed Sun-Bird obtained in the 
province of Mossamedes, South-western Africa, which he pro- 
posed to name Cinnyris ertkssoni, after its discoverer Mr. Abel 
W. Eriksson.~—Mr. P. L. Sclater read some notes on a species 
of Duck (Aaas gibberifrons), examples of which had recently 
Died in the Society's Gardens.—Mr. W. E. Forbes gave an 
account of some points in the an&tomy ofarare Australian Duck 
Biziura lobata) from examples thag had recently died in the 
Society’s Menagerie. ° 


Physical Society, May 20,—Prof. Fuller in the chair.— 
Prof. W. Chendler Robé@rts, F.R.S. communicated the results 





he had obtained in repeating"the experiments of M. W. Spring, 
Professor at the University of Liège, on the ungon of finely- 
divided particles of metal by pressure. M. Spring had shown 
thag at a pressure varying from 5000 to 7500 atmospheres, metallic 
filings may be united into coherent discs. Thus at a pressure of 


6coo atmospheres bismuth filings may be united into a diec which # 


has a erysta_line fracture and a @ensity which is identical wéth 
that of the metal cooled from the molten state. e Zinc again, also 
a very crystalline metal, will weld into a disc at a pressure of 
70X atmospheres, and the gnetal will even ‘‘ flow” into cracks 
between the die and the collar surrounding it, just as in the ex- 
periments cf M. Tresca, leat, “ flowed” under sithilar cigeum- 
stances. Prof. Roberts had repeated and confirmed many of the 
experiments of M. Spring, wkose more recent restilts are of 
special interest, ashe has shown thatef filings of bism@th, lead, 
“and cadmium be mixed in suitable proportions, such, f@instance, 
as in Wood’s alloy ; and if the misture be submitted to a pressure 
of 7500 atmospheres, an alloy is obtained which will actually 
fuse at 70° C. the true fusing péint of Wocd’s alloy being 
63° C. Prof. Robeits showed to the Society an ajloy he 
had prepared which melted below 100° C., although of 
the constituent metals the lowest melting-point is 230° C., 
and he pointed out the great inte»est both to the physicist 
and metallurgist of M. Spring’s results—Mr. Walter Baily 
then showed mathematically that the repulsion between the 
magnet and revolving copper disc in the experiment shown 
by Prof. Guthrie at the last meeting of the Society ought 
to vary as the square of the velocity of rotation of the disc, a 
result which Prof. Guthrie had found.—Mr. Lecky gave the 
results of tests of Mr. Bennet’s cell (described at the last meeting) 
made by Prof, Guthrie. The electromotive force was 1°14 
volts ; the internal resistance 0'8 ohms, but both quantities wary 
under certain conditions. Prof. Macleod also gave the results of 
tests made by him. These show that the cell rose in E.M.F. 
from 1'005 volts on changing to 1°213 volts after standing three 
days. The internal resistance was then 1'007 ohms. Both 
y antities varied under different conditions of working,—Nr. C. 

. Boys then exhibited an improved form of his vibratory meter 
for measuriag electric currents, and specially designed for electric 
lighting purposes. He has applied to the form formerly shown 
to the Society, the contact-makgng device employed in Hipp’s elec- 
tric clocks, which, though imperfectly adaptab®& to the clocks, is 
perfectly adaptable to the meter. The force is proportional to 
the displacement. No sliding contacts are empéoyed, Mr, 
Boys also explained some other plans for current meters, one of 
which he believes to be the fincl form for practice, and waich, 
besides beirg remarkably simple ın construction, 1s free from the 
objection of being tampered with by means of extraneous mag- 


nets. In reply to Prof. Foster he stated that self-inductioa does 
not disturb their action. ° 
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Academy of Sciences, Mzy 22.—M. Jamin in the chair.— 
The following papers were read :—Note on the application of a 
theory of Poncelet to approximate calculation of the arcs of 
plane curves, by M. Resal.—Researches on the absorption of 
gases by platinum, by M. Berthelot. He investigates the libera- 
tion of heat in absorption of hydrogen and oxygen by platina 
in different states, It is shown that the state of porous bocies 
changes continually while they absorb gases.—Actien of oxy- 
genated water on organic substances and fermentations, by MM. 
Bert and Regnard. Jnter alia, dilute oxygenated water stops 
fermentatians due to living organisms, and putrefaction of all 
substances which do not decompose it; it does not act on dias- 
tasic fermentations, It is rapidly destroyed (under 70°) ty 
collagenous azotised matters, by musculine, blood fibrine, aud 
azoticed vegetable matters ; but not by fats, amylaceous matters, 
soluble ferments, egg albumen, caseine, peptpnes, creatine, crea- 
tinine, or urea,—-Reply to objections made by M. de Lesseps ia 
the last séance, by M. Cosson.—A new scientific cruise of the 
Travailiur in the Atlantic, in July and August, as far as 
Madeira and the Canaries, was announced by M. Alph. Milne- 
Edwards,-M. Demontzey was elected Correspoi dent in Rural 
Economy, in room of the late M. Pierre.—On the measurement 
of carbonic acid contained in the atmosphere, by M. Mascart. 
He describes a method based on direct measurement of the dimi- 
nution of pressure of a mass of air at constant volume and tempe- 
rature, when the CO, is removed. Travellers may take about 
500 cc. of air in glass tubes sealed at a lamp, and afterwards 
arflyse at leisure,—Quantity of carbonic acid contained in the 
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minerals.—G. Gruss, on the orbit ofetlie «foreley ” (§65).— 
O. Seeliger, on the history of development of the Ascidia.— 
Si. Lustgarten, on test for zodoform, naphthol, and chloroform 
in animal liquids and tissues.—A. Wassmuth, on thg specific 
heat of strongly magnetised iron and on the mechanical equiva- 
lent of a diminution of the magnetism by heat.—T. V. Tanovsky 
and H. v.-Perger, a sealed packet containing @ paper.on a new 
reaction of the g20-bodies.—A Bresina, report on some ngw. and 
little-known meteorites (part iv.)}—Z. A. Skraup, synthetical 
experiments on the chinolin series (part iii.).—R. Wegscheider, 
on the derivates and constitution of opianic and hemipifiic acid. 
A. Boehm, og the tertiary fossils of the‘Isle of Madura, 
I 5 
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| Physiological Society, May 19.—Ftof. du Bois-Reymond, 
president.—Dr. Rabt Rúckard spoke about the deyelopment of 
tHe brain in fishes, and alsout the import of its sq-called lobi 
optici. He especially combated’ the view that the part covering 
these lobes is a part of the cerebrum, he is, on morphological, . 
histiglogica], and embryological greunds, rather of the opinion that 
this portion of the brain belongs to the %iddle brain, and that 
itlis an homologue to the corpora quadrigemina in the brain of , 
the higher orders of animals, He endeavoured to establish this 
view by the history of the development of the brain in fishes, 
which he made a minute study of in the trout.—Prof. Hirsch» 
berg laid before the Society the results of Pis dioptric measure- ’ 
ments of the eyes of fishes and amphibia (pikes and frogs), as 
a farther contribution to the comparative dioptrics `of the eye. 
According to his measurements, the cornea in the pike has‘a 
large radius of curvature which exceeds the length of the optic 
axis ; consequently, these animals ait very myopic in the air; , 
when, however, the eye was ophthalmometrically examjned , 
under water, the distance of distinct image formation was much 
greater. The éye in fishes (both those of the pike and roach 
were examined) behaves quite differently in air and in water, 
This fact is a contradiction of Herr Rateau’s statements, who 
also found the seeing distance of fishes almost the same in, both 
media, The eye of the frog, also behaves differently in water 
from what it does in air; the radius of curvature of its cornea 
is much smaller in proportion to the length of the optic axis, and 
its myopia in air is much less than in fishes. It is remarkable, 
that in the case of the eyes of both the frog and the pike,’ 
neither a solution of atropine nor of eserine produced any alter- 
ation in the distance of the formation of images; it is hence 
probable that the accommodation of the eye, if it occur at all in 
these animals, takes place by some other mechanism than that 
which affects it in the higher vertebra. ` 
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air at Colèves, near Nyon (Switzerland), altitude 430 m., by M. 
Risler. The®general average for three years is 3°035 vols in 
10,000.—Inoculability- of tuberculosis by resphation of consump- 
tives,eby M. Gikoux. In these @xperiments air expwedeby 
q animals jn phthisis was introduced twice a day for 105 days into 
a wooden case containing young rabbits, the grated apertures of 
the case beinggclosed for two Hours, Tubercles appeared in the 
rabbits’ lungs, Other rabbits in a similar case, and similarly, 
treated, except that the infected air was passed through carbolised 
wadding, showed no organic alteratfon.—Researches of patho- 
logical physiglogy on respiration, by MM. Grehant and Quin- 
quai%, In the case of bronchial, putnonary or pleural alterations, 
even’ in feyer, the exhalation’ of carbonic acid is considerably 
diminished, The lesion, apparently, does not act-by barring the 
elimination of CO, so thd this accumulates *in the blood,’ but 
by interfing with-general nutrition at the various points where 
CO, if formed.—On ¢he perSistence of effects of preventive 
‘inoculation agains? symptomatic chardom, and on the transmission 
of immugity of the mother t8 her product in the bovine species, 
‘by MMe Arloing, Cornevin, and Thomas. The persistence of 
immunity for seventeen months has thus far been verified,_-Ob- 
œ servations serving in the study of phylloxera, by M. Lichtenstein, 
— Telegram from Cairo Sibont the solar eclipse.—On the 
observations of the telescopic comet at the Imperial Observatory 
, of Rio de Janeiro, by M. Cruls.x—On a new case of formation 
of the dark ligament, and its utility for observation of 
the transit of Venus, by M. André. This was observed, 
dying the recent eclipse, by MM. Gonessiot and’ Marchand, 
where the moon’s disc came on three sun-spots. The ligament 
1s much le$ dark than in the case of the transit. Here the laws 
of diffraction can alone explain it—On a class of invariants 
relftive to linear equations, by M Poincaré.—On uniform func- 
tions affected by sections, by M. Picard.—-On the chemical work 
produced by the battery, by M. Tommasi.—On the employment 
of rotating discs, for the study of colour-sensations; relative 
intensity of colours, by M. Rosenstiehl.—Influence of introduc- 
tion of the interior sea on the régime of Artesian sheets of water 
in the region of the Chatts, by M. Dru, These Artesian sheets 
would not be destroyed, but the general’ régime of waters-in the 
country -would be improved and.‘ protected.—Sulphhydrate of 
sulphide of nickgl, by M. Baubigny.—Action of alkaline: sul- 
' phides on proto-sulphide of tin, by M. Ditte-—Researches on 
» cuproso-cupric sulphites, by M. Etard.—Basic salts of protoxide 
of mangane&, by M. Gourgeu.—On the addition of hypochlorous 
acid to monochlorinated chloride of ally], by M. Henry.—The odd 
eye OF Crustaceans, by M. Hartog. It is composed of three simple 
eyes, anterior to the brain, with optic rods reversed, receiving 
the conductive fibres of the optic nerve on their external border, 
and: Having the pigment layer confounded in one mass. A 
similar structure is found in Cheetognatha’ and in some Planaria. 
To this primitive and ancestral group of Turbellaria, the eyes of 
Crustacea and Cheetognatha may probably be referred.—Re 
searches on flagelliferous Infusorians, by M. Kunstler.—On a 
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ANTS, BEES, AND WASPS 
‘Ants, Bees, anDWasps ; a Record of Observations on the 
Social: Hymenoptera. «By Sir John Lyþbock, Bart., 
‘MP. F.R.S., D.C.L,,.LL.D., Pres. B.A. and, L.S., &c. 
„International Scientific Series, Vol. XL. (London: 
Kegan Paul, Trenth, and Co., 1882.) 
Poa GIORN LUBSOCK has done well to gather all the 
‘results of his sefially published observations on the 
“social hymgnoptera in- one treatise, and to bring out the 
treatisesin the International Scien@ific Series. On the one 
‘hand the extensive and important research on which he 
has'for so marly years béen.engaged is thus presenteg to 
the naturalist no longer in the form of scattered papers, 
+ and on the other hand the International Scientific Series, 
_ both on account of its popularity at home, and of its well- 
organised machinery for securing rapid translations 
abroad, is the most suisable place for spublishing results 
which are in so eminent a degree of interest to general 
readers. , - , 


Looking to the investigations as a whole, or in the, 


«connected form in which*they are now presented, we think 
*that ‘they deserve to be-considered the most scientifically 
methodical, ‘as well-as in many respects -the-most scien- 
tifically-fruitful, which -have hitherto been. prosecuted in 
the region of comparative’psychology. In saying this-we 
‘do not forget’ the investigations ‘of Reaumur, Huber, 
Forel, Darwin, Moggridge, McCook, Morgan, 'or Spald- 
ing—all of whom-we‘regard «as -holding more’ substantial 
claims to-recognition in -this respect than ‘many others 
. who might ‘be‘mentioned -in the -same connection. But 
when we compare 'the researches of ‘Sir John Lubbock 
with those of any-other comparative psychologist, we find 
that he has the merit of showing, if not the-greatest ap; 
- preciation of-scientific method, at least the greatest déter- 
mination“in applying such, method to the‘questions with 
which comparative psychology has-to-deal. Darwin and 
- ‘Spalding are the ‘only other:men who‘in' this department 
` of science have:shown an: adequate estimate of the im- 
portance of experiment as distinguished-from observation ; 
but neither Darwin nor Spalding had time to experiment 
in psychology on a large scalg--the former-having had so 
many other lines’of inductive and, deductive research to 
attend to, and the latter having died-so young. Thus it 
is that when we compare the investigations of Sir John 
Lubbock with=those of other -workers in, the field of 
animal psychology, we must assign to him tfe first place 
among these -workers-as a scientific observer. 

For the most part the volume ‘before us is’ a reprint of 
the papers rea¥] before the Linnean Society, with only as 
much re-casting as-is renderéd necessary to give a syste- 
“matic-form to the book. A few coloured plates, however, 
are added, as well as a brief account of-some of the chief 


facts ‘recorded by other observers of ants. The latter, | 


indeed, is slender, and is'not even attempted-in the case 
of bees ; so-that the-essay ‘is-gtrictly, as its title proclaims, 
“A record of observations on the ‘sdcial hymenoptera” ; 
it is-not-an-account-6f all'that4se now concerning the 
‘psychology ofthese animals. -As“the essay is sure to 

, ‘attain'a-wide-popularity, it isperhaps to be regretted ‘that 
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its author did not take the &ppostunity of disseminating 
complete information upon’ so interesting a, subject, to- 
gether with the “record” of his own “observations.” But 
‘thil isa matter on which®%opinions:are likely to differ, and 
-there can be no doubt that within the scope laid down by yy 
its title, the work is admirablwarranged. ; g 
We shall now proceed briefly to enumerate fhe principal 
results which this record of observations sets forth.. p 
The lohgevity of anfs has been found fo be much 
-greater than was ‘formerly supposed, for whfle preyous 
observers were for the most patt of the opinion that these 
insects die off every year, Sir Johy says :— é 
"have now (December, 1881) two queens wh®h have 
lived-with me since the year 874. They must therefore 


‘be at least seven years: old, afd soem stil quite strong 
and well. I have also some workers which I haveehad in 


my nests since 1875.” be ° 
_ The following facts and opinions on questions of , 
-morphology may be quoted ;— ° ` 


“ I must regard the ancestral ant as having possessed a 
sting, and consider that the rudimentary condition of that 
of Formica is due to atrophy, perhaps through disuse.” 


Some species have the power of ejecting their poison fo 
~-a considerable distance—as much as eighteen*inches—- 
and‘this power might have led to the sting falling’ igto 
disuse, especially if the poison is, as it appears to be, “so 
intensified in virulence as to act through the skin.” 


“The question .arises whether the different kinds of 
workers are produced from different eggs. I am disposed 
to agree with Westwood in the opinion ‘that the inha- 
bitants of the nest.have the instinct so to modify the cir- 
cumstances producing- this state of imperfection, that 
some neuters shall ẹxhibi® characters at.variance with 
those of the common kind?” © } ° 

“ Among bees and wasps the workers are ogcasionally - 
fertile ; but so far as our observations go, it is a curious 
fact that their eggs never produce females, either queens 
or- workers, but: always males*. . . ‘It became therefore 
an interesting question whether the same is the case 
among ants, and my nests have supplied me with some 
facts bearing on the question.” - “6 A 

These facts consist of numerous cases of fertile, eggs 
having been laid by workers, and in every case with the 
result of.producing amale insect. ` 

With regard.to psychology, we have only space to allude 
briefly to the more important results, 

Experiments.showed that certain individual ants in a 
community “are told off as foragers, -and that during 
winter, when little food is required,’ two or fhreé are 
sufficient to provide it.” ` 

Observations concerning sympathy and affection went 
to show, that while in most cases such feelings seemed to # 
be entirely absent, in some cases they seemed to be 
certainly.present. This was so in an instance observed 
last year, of a “poor.ant lying on her back, and quite 
unable to move.” Her companions movéd her tenderly,* . 
-for whenever Sir John “tried uncovering the nest where 
she was, the other.ants soon carried her into the shaded 
-part,”-and when they left the nest for an airing, they 
. carried.the invalid with them. f 

Tt was previously known that all the ‘ants in the-same 
mest ‘recognise one another as friends. Sir John tried 
-chloroforming.and intoxicating-certain individuals, to:see 
swhether this would prevent their being so recognised. 
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Thg chloroformed ants*wer@ treated by their companions 
as dead, hẹt the intoxicated ones were recognised and 
taken into the hive, while intoxicated strangers were 
rejeeted. The manner in whith recognition is effetted 


™ has lorg been a standing puzzle to observers, and although 


> 


” 


Sir John Lybbock has not shown “how it is done,” he 
has at least Shown very conclusively how it is zof done. 
Previous hypotheses supposed ghe faculty to depend on 
recognising personal appearance, personal ‘scent, or on 
these being some pass-signal ginderstobd by all the mem- 
bers of a hive, and not kñown to members of other hives. 
But Sig John has found that the recognition is effected 
when té@e pupze are hatched out away from their nativ 
hive, and even when the e&gs are developed in one half of 
e 

a divided hive, and the matured insects then returned to 
the other half. He also found that the memory of com- 
panions or nest-mates extends over at least a year and 
nine months. 

Regarding the power of communication, the experi- 
ments went to show a strange uncertainty, though they 
agree with previous observations in establishing the main 
fact that such a power exists. Thus, for instance, when 
* dead fly was pinned down so that the ant which found 
it couldmot drag it towards the nest, she 1eturned to the 
nest and procured assistance. This experiment was 
repeated, with small variation, a great number of times, 
and certainly proves a power of communication at least 
to the extent of “follow me.” Moreover, by an ingenious 
device with three parallel tape bridges extending from a 
nes? to three similar glasses, one empty, another holding 
a few larva, and the third filled with many larvæ, Sir 
John was able to show the interesting fact that ants 
can give definite information to one another as to 
locality, without requiring merely to lead the way. For 
he took two ants and placed one of them to the glass with 
many larvee, and the other to that with a few. Each of 
thêm took a larva, carried it to the nest along the respec- 
tive tapes, returned for another, and so on. After each 
joufney he put another larva in the glass with a few larvæ 
to replaée the one which was taken away. Every new 
ant which came to either of the glasses was imprisoned 
till the end of the experiment. Such being the condi- 
tions, it was observed that no ants‘ went along the tape 
bridge to the empty glass, 10q-ants went to the glass with 
a few larve, and 304 to the glass with the many larve. 
Thus it seems that the two original (marked) ants were 
able to tell their companions, not only where larvz were 
to be found, but even where the largest store was to be 
met with. 

Concerning the powers of special sense, a large number 
of experiments proved that ants are able to appreciate 
colour, and when their nests are covered with slips of 
stained glass, analysis of some of these experiments 
showed that there had congregated “under the red 890, 


* under the grech 544, under the yellow 495, and under the 
*-violet only 5.” 


Other experiments showed that red light 
was the same to them as darkness, or, at least, that about 
the same proportion of ants congregated under red glass 
as congregated under a slip of porcelain. With ‘reference 
to the parts of the spectrum invisible to our eyes, other 
experiments proved “that the limits of vision of ants”at 
the red end of the spectrum are approximately the same 
as ours, that they are not sensitive to the ultra-red says; 
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but, on the other hand, that they are very sensitive tö the 
ultra-violet rays.” A layer of sulphate of quinine or of 
bisulphide of carbon had the effect, as might be supposed 
from the latter statement, of rendering the ultra-violet 
rays invisible, or less obnoxious to the ants. Conversely, 
a saturated solution of chrome alum@and chromium 
chloride in aglayer so thick thet in the darkness beneath 
it the ants could not be seen, hag the effect of inducing 
the ants to escape from its luminosity to their eyes, atid 
to go benéath the bisulphide of carbon ; so that, “ though 
to our eyes the bisulphide of carbori is absolutely trans- 
parent, while the chrome alum amd chromium chloride 
are very dark, to the ants, on the contrary, the former 
appears to intercept more light than a layer @f the latter.” 

A number of elaborate experiments on the sense of 

hegring produced only negative ‘results, though from other 
considerations (chiefly anatomical9 Sir John concludes, 
“On the whole, though the subject is still involved in 
doubt, I am disposed to think that ants perceive sounds 
which we cannot hear.” Experiments on the sense of 
smell showed that the estimate pfeviously formed by 
haturalists of its excellence was not exaggerated. 
. A number of experiments on the general intelligence of 
-ants in overcoming difficulties of various kinds which Sir 
John devised for them, went *to indicate a poverty of 
resources scarcely to have been expected; but it mast be 
remembered that this only shows that there are ants and 
ants, for other trustworthy observers give wonderful 
accounts of the high intelligence of certain foreign spe- 
cies. On the subject of way-finding, there are also many 
interesting observations, which show that sight is not of 
nearly so much service as smell, although it is of much 
use in giving them their general “sense of direction ;” 
for they observe the direction in which light is shining, 
‘guide themselves accordingly, and lose themselves if 
turned partly round on a rotating table in the dark. 

We must not leave these chapters on ants without re- 
ferring to one on the relation of these insects to plants, 
and another on their relation to animals. It is of im- 
‘portance to many species of plants that they should not 
ibe visited by ants, as the presence of these insects would 
tend to keep away bees, &c., which are required to fer- 
tilise the flowers. Consequently, these species of plants 
‘present a great variety of contrivances to exclude the 
ants, such as water-traps, slippery surfaces, narrow pas- 
sages, sharply-curved stalks, hairs, viscid secretions, &c. 
Instances of such contrivances are given, and the general 
conclusion is stated that “though ants have not influenced 
‘the present condition of the vegetable kingdom to the same 
extent as Bees, they have also had a very considerable 
effect upon it in various ways.” Concerning the relation 
of ants to other animals, the most interesting addition to 
our knowledge which Sir-John has made is that of 
Lasius flavus farming the eggs of aphides. For “here 
‘are aphides, not living in the ants’ nests, but outside, on 
the leaf-stalks ‘of plants. The eggs are laid early in 
October on the fdod-plant of the insect. -They are of no 
direct use to the ants, yet they are not left where they 
are laid, exposed to the severity of the weather and to 
innumerable dangérs, but’ brought into their nests by the 
‘ants, and tended by (fem with the utmost care through 
the long winter months until the following March, when 
ithe young ones are brought outeand again placed on the 
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young ghoots of *the daisy. .. . Our ants may not per- 
haps lay up food for the winter (like the harvesters), but 
they do more, for they keep during six months the eggs 
which .witl enable them to procure food during the 
following summer, a case of prudence unexampled in the 
animal kingdom¥ i 

Only one chapter of the book is devoted eto bees, and 
one other to wasps, These, however, are very interesting, 
as the following résumé will show :— 

Numerous observations went to prove “that bees do not 

bring their friends ® share any*treasure they have dis- 
* covered’ so invariably 4s might be asumed from the state- 
ments of -previous writers ;” and also that in general 
bees areerather stupid in finding th@ir way to honey out of 
rooms, &c. Their affection and sympathy is even less 
developed thap*in ants, so that Sir John doubts “ whether 
they are in the least fénd of one another.’ Their special 
senses are much the same as those of ants, hearing being 
to all appearance absent, while smell and sight ‘are well 
developed, the latter enabling the insects to distinguish 
differences of colour om coloured surfates. They prefer 
blue. 

All thesg remarks apply to the experiments on wasps 
no less than to those on bees, except that they are some- 
what more clever in finding ,their way, and show less 
preference for certain colours. One individual wasp was 
tamed, used to perch upon the hand, “apparently ex- 
pecting to be fed,” and even allowed herself to be stroked 
without any appearance of alarm. 

We have now said as much as our space permits to 
recommend this work to all who take an interest in one 
of the most interesting branches of natural history. We 
can only find two points on which to offer criticism. Over 
a hundred pages are occupied with appendices, conveying 
minute details of the observations and experiments men- 
tioned in the previous part of the work. These details 


appear to us unnecessary in a popular book, and we` 


think that the space filled by them might have been more 
profitably devoted to a well compressed abstract of the 


observations of other naturalists upon the psychology of. l 


the hymenoptera. ` 

The -second point, which seems to us fairly open to 
criticism, is that concerning the authors views on the 
philosophy of vision. He discusses the theories of vision 
by simple and compound eyes of insects, and says, “ The 
prevailing opinion of entomologists now is that each facet 
receives the impression of one pencil of rays; so that, in 
fact, the image formed by a compound eye is a sort of 
mosaic,” and proceeds to observe that this theory “ pre- 
sents great difficulties,” because “those ants which have 
very few facets must have an extremely imperfect vision,” 
and also-because the ants have simple eyes as well as 
compound, so @hat, according to the theory, the former 
cast reversed images, and. the latter direct—a considera- 
tion which leads Sir John to remark, “that the same 
animal should see some things directly, and others re- 
versed, and yet obtain definite conceptions of the outer 
-world, would certainly be very remarkable.”’ 

Now, as regards the first objection, the perfection or 
„imperfection of the vision would not necessarily be deter- 
mined by the number of the facets any more than by 
their size. Ifa given area or eye-space is throughout a 
receptive surface, it need make no difference whether the 





area is composed of a few facets of of many ; the perfec- 
tion or imperfection of the apparatus as an epe would in 
either case depend on the distinctness or definition with 
which a’pencil of rays is admitted into eaclffacet, whether 
the pencil itself be wide or narrow. y 

And, as regards the second "objection, we gan see ne 
real difficulty in supposing that the same himal should 
with some of its eyes see direct images and with others 
reversed images, without any confusion resulting to its 
mental perceptions: Let fas first consider the case”of 
reversed images. Sir John Lubbock. says that we ‘see 
everything really seversed, though long practice hae given 
Us the right impression.” But this statement®is not 
quite correct. We do not rally sea thyngs reversed, 
for the mind is not a perpendicular object in space 
standing behind the retina in the manner that a photo- 
grapher stands behind his camera. To the mind there 


-is no up or down in the retina, except in so far 


as the retina is in relation to the external world, 
and this relation can only be determined, not by sight, 
but by touch. And if only this relation is constant, ıt can 
make no difference to the mind whether the images are 
direct, reversed, or thrown at any angle with referencë 
to the horizon ; in any case the correlation betw@en sight 
and touch would be equally easy to establish, and we 
should always see things, net in the position in which 
they are ¢trown upon the retina, but in that which they 
occupy with reference tothe retina. Thus it really requires 
no more “ practice” correctly to interpret inverted 
images than it does similarly to interpret upright images, 
and therefore the fact that some eyes of an ant are sup- 
posed to throw direct images, while others are supposed 
to throw reversed, is not arf rea] objectiow to the theory 
which Sir John Lubbock is considering, 

-We give these criticisms as the only ‘ones®we have 
found it possible to make, and heartily wish so interesting 
a book the success which it des€rves. ig 

GEORGE J. ROMANES 
® 





OUR BOOK SHELF 


The Great Giant Arithmos, a Most Elementary Arith- 
metic. By Mary Steadman Aldis, (London: Mac- 
millan, 1881.) 


“THERE are still mothers who wish to retain some 
portion of that influence which nature intended them to 


have in the training of their children, and who refuse to . 


abandon it wholly either to the schoolmaster or she state. 
To such as these this little book is offered as a help in 
laying the foundations of one of the most important 
branches of mstruction.” In fifty-eight chapters the tender 
student is led pleasantly, clearly, and thoroughly, from 
the very simplest notions which he at the threshold of 
arithmetic till he (or she), having solved many of the 
giant’s easy riddles, is in a very good position to find out 
for himself some of the harder ones. Wa&should say that, 
the child who has had this course carefully laid before it, 
will have had its interest maintained throughout with- 
out flagging, for the mode of presenting the subject is such 
as to excite attention without causing fatigue. The 
lessons are all short, the questions pointed, and such as 
to-draw out what knowledge has been acquired. Very 
little more is done than to explain the elementary opera- 
tidns of numeration, addition, subtraction, multiplication, 
and. division. Towards the close a glance is given at 
some of the giant’s more recondite mysteries, as of parts 
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ordractions of things. * Much fiseful, if elementary, infor- 
mation is a@nnveyéd in smali doses as the child is able to 
receive it, but there is nothing childish in the matter or 
thegmanner. We should say tRat the best way tous@ the 
book would be for the parent (or governess).to master 
each lesson well beforehagd, so that there should be little 
dr no refefepce to the book during lesson-time, except, 
perhaps, for the purpose of looking at the illustrative 
drawings. We feel sure thatgvhen the “good-bye” is 
reached there will be few to call Arithmos unkind names 
and say ‘““he is a horrid, crogg old thing,” and that “they 
hate_him, and wish such a giant had never been made.” ~ 


A. Tr@&itise on Elementary Trigonomeiy. By the Rev. 
e J.B. Lock. (Macmillan, 1882.) i 

introduction to Plane Tmigonometry. By the Rev. T. 
G. Vyvyha. (Deighton, Bell, and Co., 1882.) 


BotTu*these works are elementary.: their scope is in the 
mairflimited by the requirements of the Previous Exam- 
ination at Cambridge, and of the Entrance Examinations 
for the army. Mr. Loek’s is by far the fuller work, and 
is well adapted for a student who has not constantly at 
hand the assistance of a private tutor; in fact, such a 
reader, if of fair intelligence, might be independent of 
extraneous aid, if he have previously grounded himself 
earefully in geometry and elementary algebra. The work 
containga very large collection of. good (and not too hard) 
examples. The only fault—if we must grumble—is that 
there is too much, we think, for ordinary school teaching. 
As Mr. Vyvyan remarks, ‘in all public schools but a few 
hours a week can be given to mathematics by the gene- 
rality of boys,” and trigonometry has to take, in general, 
a very small portion of that limited time. But Mr: Lock 


‘is tg be congratulated, when so many “ Trigonometries ” 


are’in the field, on having produced so good a book, for 
‘he has not merely availed himself of the labours of his 
predecessors, but by his treatment of. a well-worn, subject 
has invested the study of ie with interest. The figures 
are numerous, and are Arawn so that the salient features 
arrest th¢ eye at once, ne : 

‘Mr. Vyvyan’s work also is well adapted-to the-end he 
hag in view. He aims at-producing a book which may, 
fairly be mastered by arfy schoolboy of average ability, 
whose sole desire in studying this branch (or any other 
bramch of mathematics) is to satisfy the University ex- 
aminers in an early stage of residence, that so he may. 
be free to read other subjects, and bid farewell to 
mathematics. 

The matter is clearly, though somewhat concisely put, 
and is sufficient in quantity for Mr. Vyvyan’s purpose, 
which is not to bring out a book that will render-a school- 
boy or other junior student independent of the assistance of 


a master—this he considers to be an impossible task. We. 
ourselves have found that very much explanation is re- 


“quired py the generality of pupils. There is a sufficient 
‘collection and variety of exercises. j SS 

* We cannot say that either text-book will supersede all 
other text-books, but each merits, and will no doubt 
secure a very’ fair circulation in schools. Mr. Lock's 
being the fuller, is likely to be the ‘more generally 
acceptable. ` : a 


An Elementary Treatise on Conic Sections. By Charles 
“ Smith, M.A. (London: Macmillan, 1882.) 


A THOROUGHLY’ excellent elementary tredtise. For a 
long time we have been exercised in mind when asked to 
recommend a book on Conics, To all’ its predecessors, 
with their varying shades of goodness and badness, we 
had some objection or other to urge.” Mr, Smith has,just 


„met our want ; his book is right up to the time, and-is 


admirably adapted for the preparation of pupils for college 


' scholarships į for students at the university it is a fitting 


introduction to that as yet unapproachéd work, Salmon’s 
treatise on: these curves. The text is excellent, full in 
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alternative proofs, and suggestiye in its methods; the 
numerous worked-out exercises, ın. addition to those col- 
lected, at the close of the several chapters, render the 
reader independent of any other work. We ¿think the 
title-page should state that it is an “ analytical” treatise 
on conics. ? 
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LETTERS TO THE EDITOR 


The Editor does not hold himself responsible for opinions expressed 

by his correspondents. Nether canehe undertake to return, 

or to coPvespond. with the writers g, resected manuscripts. 

No notice is taken of dhonymous communications. 

The Editor urgently réjuests correspondents to keep their letters 
as short as possible, The pressure on his space ts so great 

` that it ts impossible gtherwise to ensure the appearance even 
of communications containing interesting and hovel facts.] 
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The Darwin Memorial , b 


fur note in NATURE, vol xxvigp. 87) ©n thé Darwin 
emorigl, says that there is to be a fund associated with the 
name of the great naturalist, which shall be devoted to the 
furtherance of biological science. Probably most biologists 
would agree that one of the best plans for effecting this object 
would be one, the,idea of which originated with Mr. Sydney 
Hickson, of Downing College, Cam@ridge, who is at present on 
the staff of the Oxford Biological Laboratory, This plan is to 
establish out of the fund a marine zoological station somewhere 
on the English coast, that of Devonshire, for example, Mr. 
Hickson has advocated this coursg in a letter to the Zimes, 
where he pointed out ‘that Italy, Austria, dnd France have 
zoological stations, while we have none, a fact which is one of 
the many signs that the teachings of Darwin have aroused more 
enthusiasm and activity abroad than at home. If you would 
give publicity to this suggestion it would be certain to come 
under the notice of the Mémorial Committee-and of biologists 
generally. padi J. T. CUNNINGHAM 
Cottons, Romford, May 27° os , 


Comet a 1882 


OWING to recent,bad weather, the only opportunity we have 
had here of observing the spectrum of the comet was on June 4. 
| Unfortunately our view -was obstructed by clouds just as it 
grew dusk, but at 11:30 I managed to obtain a glimpse for a few 
moments, The nucleus-gave a very bright continuous spectrum, 
with a marked increase-of luminosity and widening of the spec- 
trum in the yellow. I could.see no lines or bands. I was not 

‘able to make any further observations, as the comet was on the 
point of disappearing behind a tree. A. Percy SMITH 

Temple Observatory, Rugby, June 6- e .' 


— any one a Ae 





THIS comet was distinctly visible to the naked eye, at rr p.m. 
‘on Sunday, June 4, in the north-west, about 5° to 10° above the 
ee {being -in a hilly country, I could not estimate it. cor- 
ectly), with a bright nucle, and a tail about 14° in length. 
‘The sky had been overcast and stormy all day, but cleared up 
before midnight. I observed it from a hill-side about 4oo feet 

above sea-level. . F. T. Morr 

Leicester 
e 
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1 Meteors : 
ABSENCE from home on business connected with the Transit 
of Venus Expeditions prévented me sending you earlier notice of 
a very brilliant méteor, which was seen hefe and at several 
distant stations. : 
, On May 4, at oh. 31m. p.m., Mr. Rooney, one of the assistants 
of the Observatory, saw a large fire-ball of a light purple tint, 
‘It was first observed near the star Arcturus, and then it moved 
-towards the- Great Bear, passing between- ô and e Urse. It 
‘burst just under a Ursee, when its train changed.in:colour from 
‘a purple.tint into a.brilliant red. It was visible for about five 
seconds, and 'lit up the wholégarden, © ~ i ; 

- Another assistant, Mrg Cullen, saw the same ‘body from a 
‘place not far distant, and his account -agreed well with the-above. 
| A note from a friend at, Clitheroe informs me that the, meteor 
was seen in that town by several persons, and.was as brilliant as 
“the full moon, Wat Wile 


ç 
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, recorded by some one elsewhere. 
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Anašher obšerver, writing from Prestwich to the Manchester 
Examiner and Times, describes it as having moved from S.S, E, 
to N.N.W., passing a few degrees to the east of the zenith, and 
exploding and then vanishing at an angle (altitude) of 40° to 45°, 
At Tarporley it was visible for thirty seconds, moving from E. 
to N.N.W. g : 
The same fire Wall was also seen in Cheshire. 
Stopyhurst Observatory, Whalley, May 31 





A J. PERRY 





ON May 16, about 11 p.m, I saw a meteor that was, I think, 
tife most terrific, as well as the grandest, I have ever happened 
to see. I reached: ouse about ten minutes efterwards, and 
at once’ wrote down, substantially, the following .unvarnished 

- account of the phenomenon. It may‘have been witnessed and 
If so, the observer may like 
to compare my record of it with his own :—I was walking west- 
ward, and Iewas about two miles south-west of Woodstock (as 


- the crow flies), Suddenly my attention was drawn upward by a 


brilliant light. eI then sawea meteor high up in the western sky, 
and a little sowth of the Great *Bear. It was descending &t an 
angle of 50°. Its speed was so moderate, that I got a good 
. observation of it. Its seeming size was, I think, quite half that 
of the full moon, It appearance was snch as I never saw 
before: it struck me as being like a transparent lantern, or, 
rather, pail, full of burning matter, Its base was a sharply- 
defined broad cone. It #oked as though tet down from aboye 
by an unseen’ string, rather. than falling. It seemed to be very 
_nearsme, A flickering reddish flame rose, fitfully, straight up 
from the Horizontal surface of its yellow-hued fiery mass. It 
vanished, without my seeigg any scattering of sparks, when it 
enas about half-way between the Pointers and the horizon. 
- oe Jonn Hoskyns-ABRAHALL 
Combe Vicarage, near Woodstock, May 27 


‘Earth-Tremors in Japan 


AN article on earth-tremors, which appeared in the Zimes last 
November, seems to have attracted considerable attention in Japan, 
and a few facts respecting the work which has been attempted ın the 
investigation of microseismic disturbances ın this country, may 
possibly be of interest. Inthe 7yamsactions of the Seismological 
Society of Japan we have already had three communications on 
this subject, Prof. H. M. Paul told us how, when searching 
for asite for the United States Naval Observatory at Washington, 
by watching the reflection of the image of a star in a vessel of 
mercury with a telescope, he was easily enabled to detect earth- 
tremors preduced by a railway train at the distance of a mile. 

‘Major H. S. Palmer, R.E., of Hong Kong, gave us an 


account of how, by digging a trench large énough to contain. 


himself and- his instruments when seeking for a station from 
which to make observations on the Transit of Venus, he practi- 
cally escaped from earth-tremors which emanated from a railway 
line about 400 yards distant. As there are strong reasons for 
believing that many of the earthquakes which are felt in Yedo 
are produced by the faulting of the rocks, it was natural to 
assume that before the actual breakage took place there might be 
ă crackling or gradual giving wa which would be indicated to 
us by preceding earth-tremors. 

In order to determine the presence -of these earth- tremors, at 
the end .of 1879 I commenced a:series of experiments witha 
variety of apparatus, amongst which were microphones and sets 
of pendulum apparatus, very similar in generalearrangement, 
but, unfortunately, not in refinement of construction, to the 
arrangements now being used in the Cavendish Laboratory. 

The microphones were screwed on to the heads of stakes 

- driven in the grqund, at the bottom of boxed-in pits.’ In order 
to be certain that the records which these microphones gave 
were not due to local actions, such as birds or insects, two dis- 
tinct sets of apparatus were.used, one being in the middle of the 
lawn in the front of my house, and the other in a pit at the back 
of the house, The sensitiveness of these may be leartit from 

» the fact that if a small pebble was dropped on the grass within 
six feet of the pit, a distinct sound was ‘heard in the telephone, 
and a swing-produced in the needle of the galvanometer placed 
in connection with these microphones. *A person-rupning or 
walking in the neighbourhood of thegpits, had each of bis steps 
so definitely recorded, that a Japanese neighbour, Mr, Masato, 
who assisted me in the experiments, caused the swinging needle 
of his galvanometer to cloge an-electric circuit and ring a bell, 
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which, it is needless to say,ewduld aarm a household. In, this 
contrivance we have a hint as to’ how earth-trenors may be 
employed as thief-detectors. A 

he pendulum apparatus, one of which consisted of a 20 Ib, 
bob.of fad at the end of 20 feet of pianofðrte wire provided 


with small galvanometer mirrcrs, and bifilar suspensiens were g 


also used in pairs, With this agparatus a motion of the bob 
relatively to the earth was magnified 1000 timgs,*hat is to say, 
if the spot of hght which was reflected from the mirror moved a 
distance equal-to the thickness cf a sixpence, this indicated there 
had been a relative motion of the bob to the extent of 1cooth - 
part of that amount.e n 5 . 

The great evil which every 8ne pas to contend with in Tipan 
when working with delicate apparatus are the actual earthquakes, 
which stop or altey the rate of ordinary clocks. e 

e Another evil which had to be contended with wasghe wind, 
which shook the house in which py pendulums were supported, 
and I imagine the ground by the motion of sgme ‘neighbouring 
trees. A shower of rain also was yot without its effects upon 
the microphones. After many months of tiresome observation, 


‘and eliminating all motions which by any possibility hav® been » 


produced by local influence, the general result obtained was that 


there were movements to be detecteg every day and sometimes ® 


many times per day. . 
Although these observations, which I found required more 


attention than a private observer was enabled to give to them, - 


have been discontinued, I smcerely hope they may be again 
taken up. My reason for this is that in a country like Japan, . 
where earthquakes are in some part or other phenomena ef 
-eVeryday occurrence, we have excellent opportunitieg of deter- 
mining whether any ccnnection exists between earthquakes and 
earth-tremors. The idea that earth-tremors may’ be the foye- 
sunners of earthquakes is by no means novel, and that earth- 
tremors actually exist was demonstrated some years ago im 
Florence by Timoleo Bartelli, who made microscopic obseva- 
tions of the pointer of a pendulum, which, to free from local 
surface action, he suspended in a cell. The localities which I 
should recommend for the observations of earth-tremors Would 
be as near as possible to some earthquake centre, The localisa- 
tion of these centres, however, is a matter of some difficulty. 
The difficulty arises from the fact that good time observations on 
earthquakes have,.so far as I ath aware, never yet been obtained; 
and farther, although we are able with our seismographs to write 
down the direction in which the earthquakes shake ug backwards 
and forwards, these directions by no means always tell us the 
direction in which an earthquake came, an east and west motion 
having sometimes been proved to Rave tiavelled bruadside on up- 
fiom the south, , . 

A great assistance to the interpretation of the various regords= 
which an earthquake gives us on our seismographs is what I may 
call a barricade of post-cards. At the present moment Yedo is 
barricaded, all the towns around for a distance of one hundred 
miles being provided with post-cards. “Every one of them is 
posted with a statement of the shocks which have been felt. 

For the mon'hs of October and November it was found from 
the records of the post cards that nearly all the shocks came 
from the north and passed Yedo to the south-west. When- 
coming in contact with a high range of mountains, they were- 
suddenly stopped, as was inferred from the fact that the towns 
beyond this range did not perceive that an earthquake had 
occurred. This fact having been obtained, the barricade off 


post-cards has been extended to towns lying still farther noth. . 


The result of this has been that several earthquake ongins have, 
so to speak, been surrounded or coralled, whilst others have been 
traced as far as the seashore. Fer the latter shocks earthquake 
hunting with post-cards has’ had to cease, and we have solely to 
rely upon our instruments. Having obtamed our earthquake 
centres, at one or`more'of these our tremor instruments might be 
erected, and it would soon be krown whetheran observation of 
earth-tremors would tell us about the commg of an earthquake” 
as the cracklings of a bending do about its approaching breakage, 
To render thesé experiments more complete, and to determine 
the existence of a terrain tide, a gravitrmeter might be e-ta- 
blished. I.mention this because if-terrain tides exist, and they 
are: sufficiently great from a geological point of view, ıt- would 
.seem that they might be more pronounced and therefore easier 
to ‘measure in a country like Japan, resting in a heated:and 
perhaps.plastic bed, than in a country like England, where vol- 
canic activity:has so long ceased, and the rocks are, compara- 


tively speaking, ’cold.and rigid, if an instrument sufficiently 
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delieate to detect differences in tite force of gravity in conse- 

quence of ow being lifted farther from the centre of the earth 

every time by the terrain tide as it passed between our feet, could 

be established 14 conjunction witls the experiments og easth- 

tremors. i JoHN MILNE 

Impefial College of Engineering, Tokio, Japan 
: ° 
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Limulus 


CONCERNING the systematic plage of Limulus, I should like 
to draw attention to a habit which has, as far as I know, never 
` beč% alluded to in discussions, fz. the manner of casting its 


skin, mentioned by me in Deformation of Insects (Mem. Compar. 
Zoology), Limulus splits the skin exactly around the front margin 


of the Mead. Among Cfustacea the Decapotls at least split the, 


‘skin arofnd the hind margin of the carapace. Insects split the 
skin m the longitudipal mid@le line of the occiput and thorax, 
with the later a@dition of a transversal split on the head. I 
have segn cast skins of Sforpio, Pseudoscorpions, Hydrachna, 
and Agachnids, but they are not now at hand for a sure verifi- 
‘cation. As far as I remember all of them split the skin in the 
middle line of the anterior parts. At least I do not remember 
to have seen any transvers&l anterior split. H. A. HAGEN 
Cambridge, Mass. 





The Utilisation of Ants in’ Horticulture ` 


Dr. C. J. MacGowan has sent me from Han Chow, Piovince 
8f Haman, China, a little paper on the “ Utilisation of Ants as 
Insect Destroyers in China.” It seems that in many parts of 
the province of Canton the orange trees are injured by certain 
“werms, and to rid themselves from these pests, the inhabitants 
‘import ants from the neighbouring hills, The hill-people 
throughout the summer and winter find the nests of two species 
of ants, red and yellow, suspended from the branches of various 
trees. The ‘orange ant breeders” are provided with pig or 
goatpladders baited inside with lard. The orifices of these they 
apply to the entrance of the bag-like nests, wnen the ants enter 
the bladders, and, as Dr. Macgowan expresses it, ‘‘ become a 
marketable commodity at the orangeries.” The trees are 
colonised by placing the ants, on their upper branches, and 
bamboo rods af stretcheg between the different trees, so as to 
give the ants easy access to the whole orchard. This remedy has 
been in comstant use at least since 1640, and probably dates from 
a much earlier period. This 1s certamly a new way of utilising 
ants, which as a rule are dgservedly considered a nuisance by 
the horticulturist. I should like to learn from any entomological 
reader of NATURE whether the facts communicated have before 
bee known in Europe, and, if so, whether the species of ant 
has been determined, C. V., RILEY 

* ‘Washington, D.C. 





Aurora Australis 


APRIL 17.—-Evening very dark ; air close and sultry; ther- 
mometer at 65, About 6.35 p.m. noticed a broad sheath of dull 
rosy red ın the south, stretching upwards towards the zenith ; from, 
south-east to south was spread a bright gieenish-yellow glare, 
sufficiently luminous to enable us to read the figures of a lady’s 
small watch, Shortly afterwards, the sky from east-by-south to 
south-south-west was illumined with a ruddy glow deepening to 

«dack red ; at the most easterly point of the auroral light were 
: broad ‘pulsating streamers of great brilliancy ; these extended to 
south-east-by-east. Could not detect the slightest sound from 
aurora, Weather continued fine. April 20.—This evemng 
there was a wide-spread glare of auroral light, with greater 
range, but of far less brilliancy than marked the grand display 
on the 17th, Weather fine and clear. ~ T. H, Ports 

~ Ohinitaki, N.ĝ., April 21 


‘*Cuprous Chloride Cell” 


- AS the account given’ of my cuprous chloride cell in your 
report (NATURE, vol. xxvi, p. 96) of the Proceedings of the 
Royal Society of Edinburgh is rather misleading, I hope Limay 
be excused 1f I make a few remarks on the subject. It is there 
. stated that my cells suffered greatly from loss. This ıs not a 
correct ‘statement. There are two ways in which the work 
expended in charging a secondary battery is lost. - When a 
Secondary battery 1s being charged, the E.M.F. between the 
tarmunals of the battery is higher than the normal E.M.F. of the 






« e 
battery with open terminals, work being expended. m beating 
the cells. When the charged cells are used to supply a current, 
the E Ņ.F. between the terminals is lower than the normal 
E.M.F. with open terminals, work being again spent ip heating - 
the cells. This source of loss is unavoidable, and isan practice 
very serious. I need only refer to the recent experiments in 
Paris with Faure accumulators, which were, I Think, reported in 
NATURE. The second source ofeloss is the local action,in the 
yell. This depends upon the chemistry of the cell. I have 
found the estimation of loss from this chuse a difficult matter, but 
I think I am justified in saying that the loss from this*cause,in 
my cell is very small, when it is properly’ constructed. In fact, 
when used as a primary, itsadvantage is @hat it does not suffer 
from diffusion and consequent local action as all double-fluid 
cells do, I think it deserves a trial as a” primary battery on this 


“account. It is necessary to protect the cuprous chloride from 


air, covering it with wate being quite sufficient. 
it should be a very durable form of cell 
. King’s College, Cambridge . 


° 

' (Phe statement that the cells suffered greatly om loss is in 
our report coupled with an additional Statement which implies 
that other secondary cells have the same fault; so that Mr.- 
Laurie is ın no worse predicament than other inventors of 
secondary batteries. Unless Mr. Laurie’s cell is in this respect 
superior to others, the report can hardlygbe regarded as mis- 
leading.—Ep.] i e 


this is done 
A. P. LAURIE 


‘ 





Physico-chemical Lecture Experiménts 


A very,striking lecture experiment, which I have never seen 
performed or described, and which? illustrates -the reaction, by 
double elective affinity, of dry solids, is the trituration together, 
in a mortar of corrosive sublimate and iodide of potassium. The 
result 1s a brilliant scarlet coloration of iodide of mercury. If 
a large crystal of the one is rubbed on a crystal of the other, a 
scarlet precipitate (if the word may be so applied) is formed at 
every point of contact. From the brilliancy of the colour the 
éxperiment may be readily seen by a laige number of spectators. 

June 5 LEIGH CLIFFORD 





CUPS AND CIRCLES 


A important addition to the literature of “Cups and 
Circles” and Cup-marked Stones, has just been 
issued as part of the fifth volume of ‘‘ Contributions to 

“North American Ethnology,” printed by the Department 

of the [nterior in their series of the publications of the 

U.S. Geographical and Geological Survey of the Rocky 

Mountain Region. The literature of the subject as 

regards the Old World is already extensive, and the 

object of Mr. Rau’s work is to collect and systematise 
the existing information regarding the “cup and ring 
cuttings ” that have been observed on rocks and boulders 
in Europe and India, and to add to this systematised 
knowledge an account of, those that are now known in 

America. ` 23 : 

The first monograph on these archaic forms of sculp- 
turings on rocks and stones was that of A. E. Holinberg, 
on the Lapidary Sculpturings of Scandinavia (“ Skandi- 
navien’s Hallristningar,’ Stockholm, 1848), but though 

copiously illustrated, it remained in a great measure a 

‘sealed book, from its being written in- Swedish; and it 
was not till the publication of Mr. Tates memoir on 
“The Ancient British Sculptured Rocks,of Northumber- 

land and the Eastern Border” (Alnwick, 1865); the ex- 
haustive essay on the same subject by the late Prof. Sir 

James Y. Simpson, entitled “Archaic Sculpturings of 
Cups, Circles, &c., upon Stones and Rocks in Scotland, 
England, and other Countries” (Edinburgh, 1867); and 

the larger work, prepared under the direction of the late 

Algernon Duke of Northumberland, entitled “ Incised 

Markings on Stone foundsin the County of Northumber- 
land, Argyle, and othgr Places, from Drawings made in 

‘the Years 1863 and 1864” (London, 1869) that the atten- 

tion of archzologists generally was awakened to the 


© Z & Observations on Cup-shaped and otleer Lapidarian Sculptures in the 
‘Old World, and in America” By Charles Rau. (Washington, 1881.) 
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subjeat. Since ‘that time a host of enthusiastic observers 


has arisen over Europe, and innumerable examples of 
“cups and circles” have been discovered and described. 


- It is difficult to account for the fascination that allures 


amen to the study and pursuit of these “pitted stones.” 
They are neither beautiful, nor intrinsically valuable. 


- ‘They are often earth-fast boulders, too large for transport, 


and uhsuitable for “collections.” “But ther@is an element 
of mystery about them, and the mysterious is often more 
attractive than the beautiful or the useful. They piqne 
the curiosity of the erdinary observer by the obvious sug- 
gestion that they Mave a story to tell if Brey could be 
made to speak; and ghey whet the ardour of the scientific 
investigator by the equally obvious suggestions that they 
are the progucts of a definite human purpose, which may 
be discoverable from an examina®ion and comparison of 
their special characteristics. Probably no series of 
archeeologicaleemains Has been more carefully examined, 
more -minut@ly described, 6r more copiously illustrated, 


. and if the accumulation of such a mass of detailed infor- 


‘mation regarding their typical forms and characteristics 
over wide areas should ultimately fail in determining the 
nature of the purpose or purposes for which they were 
produced it canndt fail to add largely to the extent and 
precision of our knowledge of an essentially obscute 
subject. 

It is certainly a matter of great interest, whatever may 
prove to be its general significance, that ‘cup-stones” 

‚and “pitted stones,” which are in many cases analogous 

-to those in the Eastern Hemisphere, are found in the 
United States and other parts of the Western Continent. 
Perhaps the most remarkakable of those found in the 
United States is one at Ironton, in Lawrence County, 
Ohio, which was first brought to the notice of European 
archzologists by Prof. Daniel Wilson, in the Proceedings 
of the Society of Antiquaries of Scotland for June, 1875. 
Itis a boulder of grey sandstone 3 feet long, 2 feet 7 inches 
wide, and a foot and a half high, weighing between 1000 
and 1200 pounds. The surface of the stone is pitted all 
over by about 116 cups, whose average diameter is 1$ 
inches and their depth about 4 inch, and on one side of 
the block there are several grooves 4 or 5 inches long, 
shallow and circularly hollowed in the bottom, so that “a 
cylindrical stone applied in the direction of its length 
would have produced ,the grooves, and its end by rotation 
the cup-shaped cavities)? Another cupped boulder of 
granite occurs at Niantic, in New London County, Con- 
necticut. It has only six cups, varying from about 2 inches 
to 3% inches diameter, and from } inch to almost I inch in 
depth. Mr. Rau does not notice a still more remarkable 
boulder of granite ın Forsyth County, Georgia, 9 feet 
long, 4% feet high, and 3 feet wide, of which Prof. Wilson 
has given a figure, Along ome side of the boulder is a 
row of cups, eighteen in number, connected by an incised 
line or gutter, while the face of the boulder is covered 
with markings of single or double concentric circles, sur- 
rounding’ small cups in the centre. In some cases two of 
these circles are connected by a straight gutter. Two 
very large boulders on the bank of the Ohio, a few miles 
below Manchester, in Adams County, have been seen by 
Dr. Hill, but are not more precisely described than that 
they.are of saMdstone, the one having twenty-nine and 
the other thirty-seven cups. A large cupped boulder at 
Orizaba, in Mexico, has been figured in Lord Kings- 
borough’s “Mexican Antiquities.” Two boulders of 
sandstone in an old Indian town in Santa Barbara County, 
California, are covered with conical-shaped excavations 
and cup-shaped depressions. The largest is 25 feet long 
and 10 feet wide, and shows twenty-five excavations from 
6 inches to 26 inches diameter’at the Surface, and 5 to 16 
inches‘deep. In one instance aroove is cut between 
two of the basins. 

“ Cup-stones” or “pitted stones” of small size are also 
frequently found in the United States. The first of these 
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that has been noticed eas obtained from the Indian 
Mounds in Ohio, was described and fagured in “ The 
Ancient Mounds of the Mississippi Valley,” by Squier 
an@ Davis (Washington, 848), and is naw in the Black- 
more Museum, Salisbury. It is a small block of sand- 
stone, 6 inches by 8 inches, weighing between thirty and 
forty pounds, and presenting on its surface thee detachéd 
cups—two confluent, one half-finished, and several which 
are apparently just commenced, They are slightly oval 
in shape, about 14 inches in greatest diameter, and seven- 
eighths of an inch in de Still smaller stones, qaen 
water-rolled greywacke pebbles, with one or more cup- 
shaped indentations on their flattish sides are extremely 
common. The eavities are rougheand irregular, 4nd the 
explanation given of their purpose is that they Were pro- 
bably used by the Indians for cragking hickory nuts. 
Another variety of “cup-stone’) with regularly rounded 
and well-smoothed cups is regarded as paint-mortars. 
But while some of the larger boulders with bagtn-like 
cavities, scch as those from Santa Barbara County, Cali- 
fornia, may have been used asgmortars for triturating 
grain, it is obvious that such an explanation cannot apply 
to the boulders with smaller cups, or to those cases in 
which the cups are hollowed in the perpendicular surfaces 
of stones and rocks, ` i 
_ Such cups, often surrounded by concentric rings, or by 
broken rings with a gutter passing from the central cup 
outwards through the part where the rings are inPerrupted, 
are found abundantly in the British Islands, and in 
France, Switzerland, Germany, and Scandinavia. Tlfey 
are sculptured -on rocks, boulders, on monolithic and 
on megalithic monuments, on the stones of dolmens and 
cists, and on stones built into the walls of underground 
dwellings. Thus they occur in close connection with the 
habitations and the graves of prehistoric man in central 
and north-western Europe. In a few cases in Scandinavia 
they occur on sepulchral structures that are assigned to 
the Stone Age, but their associations, so far as these are 
determinable, are chiefly withethe Brdhze Age. In 
Britain, and especially in Scotland, their associations are 
largely with the Iron Age, and the Age of Bfonze ; but 
few, if any well-authenticated instances of their occurrence 
in association with the typical @bjects of the Age of Sfone 
are upon record. On the other hand small, portable 
cupped stones have been found in cists and grave-moands 
which are attributed to the Stone and Bronze Ages, both 
in Great Britain and Ireland. In Brittany the large 
stones of the dolmens are frequently sculptured with a 
variety of rude figures, among which cups and circles not 
unfrequently occur. j 
Perhaps the most remarkable examples in Scotland are 
the rock-sculptures at Achnabreac in Argyleshire, de- 
scribed and figured in Prof. Simpson’s work, and a rock- 
surface on the shore of Loch Tay, recently described by 
Mr. J. Romilly Allen. Prof. Simpson described nearly a 
hundred examples of rock and stone surfaces thls sculp- 
tured, but this number has been more than doubled 
during the last year by two observers, Mr. William Jolly 
and Mr. Romilly Allen, the former working in the 
northern, and the latter in the central, districts of Scot- 
land. In England the most curious examples are those 
on the moor at Ilkley, in Yorkshire, described in the 
Journal of the British Archzological Agsociation (1879), 
by Mr. Romilly Allen. In Ireland the mos@striking groups» 
are those on the stones of the great chambered cairn at 
New Grange, in the valley of the Boyne, and those asso- 
ciated with the remarkable cairns in the Lough Crew 
Hills, described by the late Eugene Conwell. 4 
. "Many theories have been advanced with reference to 
the presumable purpose of such “cups and circles.” It 
has been suggested that their purpose was useful, that it 
was ornamental, that it was commemorative, and that it 
was religicus. The utilitarian theory is disposed of by 
thefr position in situations where use of any kind is 
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alm&st impossible. The ornamental theory is negatived 
by the fact hat “they occur so often in situations in which 
they cannot be seen, as for instance on the -under-sides of 
Gist-@overs. Tlfe commemorative theory admits of” mifch 


N being Mid in its favour, but fails to suit all the circum- 


à 


stánces of the case. The éheory that they fulfilled some 
purpose in relgtion to the religious observances of pre- 
historic man is perhaps the most plausible that has yet 
been suggested, and-has the folowing arguments in its 
favour. , 

T this early system of s@Mlpturing these enigmatic 
markings.on rocks and stohes originally had reference to 
a commpn idea connected with the religious observances 
of prehjgtoric times, th® existence of some traces of this 
édonnection might reasonably be looked for in the super- 
stitions of the eare¢ in which it was formerly:-prevalent. 
This, in point of fact, is ound to be the case. In many 
parts of Sweden, these cup-marked boulders are-known 
as elf-stenar, and are still believed by the common people 
fo possess‘curative powers. They say prayers, and make’ 
wows at them, anoint the cups with fat- (usually hog’s 
dard), place offerings of pins and small copper- coins in 
them, and when they are sick, they make small dolls: or 
‘mages of rags, to be laid in them. These facts are stated 
4n.the MZanadsblad of the Swedish Acadeniy:of Science.’ 
Miss Mestorf,,as quoted by-Mr. Rau, is more explicit :— 

“ The glfs are the souls of the dead; they frequently 
-dwell‘'in or below stones, and stand in various relations 
togthe living. If their quiet is disturbed, or their dwell- 
ing-place desecrated, or if due respect is not paid to 
them, they will revenge themselves by afflicting the -per- 
petrators with diseases or other misfortunes. For this 
reason, people take care to secure the favour of the 
‘littke- ones’ by sacrifices, or to pacify~them when 
offended.. Their claims are very modest: a little butter 
or grease, a copper coin; a flower, or ribbon,-will -satisfy 
them. If they have inflicted disease, some object worn 
‘by the sick pegson, such as a in, or button, will reconcile 


° «bem. A-Swedish proprietor of an estate in Uppland, 


who hadgcaused an elf-stone to be transported, to his 
park, found, a few days afterwards, small sacrificial gifts 
dying in the cups. In the, Stockholm Museum are pre- 
served rag dolls, which had been found upon an elf- 
stone.” . ‘ : ' 
These superstitious practices are connected with actual 
‘cup=stones of prehistoric times, but there are others, for 
the practice of which cups have been made in modern 
times. In the Proceedings of the Berlin Anthropological 
Society for June, 1875, Dr. Veckenstedt called attention 
to the existence of cup-markings on the walls of- the 
church of Cottbus, in Brandenburg. Since then, they 
have been discovered on the walls of churches in more 
than twenty different localities in Prussia, and also in 
Germany and Switzerland, and even in Sweden. They 
are usually on the southern side of the churches, near 
an entrance,.and not beyond the height of a man’s arm. 
“According to some accounts, in Germany at least, the 
cups were believed to possess healing virtues, chiefly 
for charming away fevers, and in some instances: these 
modern cups in the church walls have been anointed 
with grease, like the cups in the prehistoric e/f-stenar of 
‘Sweden. In Posen a tradition refers to the cups on the 
, church-walls asethe work of damned souls who ground 
them-out in thé night-time. E 
The existence of this superstitious veneration for pre- 
historic cup-stones, and the continuance of the custom of 
forming cups (on the walls-of Christian: churches) for 
curative purposes, pre-supposes the religious charactetcof 
‘the original system of which thése twin superstitions are 
apparently direct survivals. No evidencé exists: within 
the area occupied by the prehistoric cup-stones' of Europe 
“by which the precise form of the natural ‘religior® with 
which they were connected can be determined. ‘Bit a 
‘religion exists in whose observances cups and circles are. 


3 e 

still made on rocks and stones: eIt does not exgst in » 
+ Europe, and there is-no direct evidence that it ever existed - 

within the European area, but it exists in the area which 

was the home of the Aryan race. a ee 

In the district of. Nagpur, in India, Mr, Rivett-Carnac. - 
found a group of grave-mounds surroupsled by stone- 
circles. ‘The mounds contained burials after cremation, 
4ccompanied ®by -urns and implements of. iron. * The 
circles round the mound are frome2o to §6' feet in dia- 
meter, are mostly formed of trap-boulders, but each circle 
has a few. stoges larger and more regularly-shaped than 
the rest,-and-on these stones. he fou&d sculpturings: of 
cups and circles, which,he recognises as analogous to the. 
cups' and: circles ofthe European .area. He has also: 
found: in Kumaon, close to the temple’ of. Chandeshwar,.a 
rock-surface, on which, in.a space 14. feete by. 12 he: 
counted more:than 200 cups, varying from an inch and a 
half fo six inches diameter, and ftom half. an inch to. an 
inch in depth, These-cups 4re ocgasionally surrounded 
by rings and connected by grooves, but the usual form. is 
that of a simple cup. All these markings, whether on the - 
rocks or on the stones of sepulchral circles, are old, so- old» 
that the natives attribute them to the-giants. But in the. 
temple itself the conventional symbols “of Siva, as.Maha- 

, deva (Thé Generator), were in some cases represented by 
rough slabs with a cup and circle, or concentric circles 
with a radiating gutter rudely incised. The resemblance 
of these-symbols to the European cup and ring cuttings is 
not so close as their resemblance to some ‘of the sculp- . 
turings on Bald Friar Rock, on the Lower Susquehana in - 
Maryland. Mere resemblance of form, however im- 
portant it ‘may-be in a tentative classification of things. 
whose relations are unknown, is quite insufficient if not 
irrelevant- as evidence of identity .of purpose or signifi- 
cance. Symbols that are absolutely similar in-form may 
have had widely different meanings and applications in 
different places, at different times. Mr. Rau observes 
that no one who has examimed Mr. Rivett-Carnac’s 
papers-in the Fournal of the Asiatic Society of Bengal 
(1879) can help admitting the striking resemblance 
between the cup and ring cuttings of India and Great 
Britain ; and he is probably:right in his inference that the 
close connection between: cups and rings implies that-both 
belong to one system of primitive sculpture, the single cup 
being merely the-simpler form. The argument in favour 
of both forms being symbols of the cz/¢ézs of the recipro- 
cal principles of nature rests solely on the ground of a 
similarity of form which -does not amount to identity. 
Even though an absolute identity had been established 
between the ancient and modern sculpturings, their 
identity of significance would still remain to be proved, 

It appears from this extended: survey of the phenomena 
of cup and ring cuttings onerocks and-boulders that more 
progress towards the elucidation of the subyect is to be 
made by-the study of their differences-and diversities than 
by the mere observation of general similarities .of form 
and circumstances. It seems probable that-there, are 
some, such %s the portable varieties, which had a. utili- 
tarian purpose. It is not improbable that others of larger 
size on boulders, such as the block-under the entrance to 
the tumulus of New Grange, may have been merely orna- 
mental; and there are considerations w&ich. forbid the 
absolute- exclusion of the supposition that others may 
have been commemorative, or in-some sénse possessed. of 
a religious connection and significance: But none of 
these conclusions can be reached: by mere force of argu- 
ment. Ifthe problem-is-ever to be solved, its solution .. 
will be reached by research, by comparison of the pheno- 
mena of different- areas, and: investigation of the. infer- 
‘énces-deducible fróni tbem. With regard to the American 
forms, Mr. Rau‘ obg@rves that .as the. cups on the 
Cincinnati boulder are- perfectly similar to thòseʻon: many 
stones in the Old World, it is probable that they owe.their 
origin to the same motives. If these motives arose'from 
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some wligious.conception, we inight feel inclined to trace, 
the origin of American cup-cutting to Asia, _ But if, on 


the other-hand, the cups*were; designed for a psactical’ 


purpose,the custom of excavating them may have sprung. 
up in America, as well as elsewhere. 
ee s 


- THE ECLIPSE EXPEDITIQN 


L zo 
TH following letter from, its Special Correspondent 
+. with the Enghsh Eclipse Expedition, appeared in 
the Daily News of, Tuesday :— ` . ' 
¿ i a 





A Soag, May 19 
Still at- Sohag !' bug how. different is the place now from 
what it was when [first sighted it—as it seems, years ago. 
Then the solitary steamer and. the tents of. the: French 
party wereshardly. sufficient to.bréik.the share line as we 
looked-at it, alas for too: long- a time, from the, place of 
our last exsaement. But now the steamer is.lost in a 
fleet ofidahabeeahs, and thé liné.of.tents and shelters has 
been extended for some. distance. towards the.town; but 
“tents are coming down,: the hot sand is being strewed 
with boxes; and in 2p hours nothing will be left but some 
brick piers, which the next high tide will make short work 
with. Yes, someting yill be left. Sohag will have taken 
its place in scientific history by the side of many other 
out-of-the-world.places, which seem to be chiefly affected 
by eclipses, and’its, memory may still puzzle the dryasdusts 
of the future. ` 


- As the 17thtapproached the excitement of almost every- 


‘ body visibly. increased, and as the energy waned the 
tension waxed. A little wind eddy of fearful: violence; 
which produced a.small: sand-storm on the land, and 
almost a waterspout as it tore its way out of sight across 
the Nile, after hurling down one of the French tents and 
driving the dahabeeah occupied by. the Enghsh party 
from its moorings, was almost a rehef; and a further 
variety was introduced.into the monotony of heat and 
work by the:arrival of the dahabeeahs and the final visit 
of the Governor-General to the astronomers and his new 
visitors, Aly Pacha Cherif (son of Cherif Pacha, Minister 
of Mohamet Aly); Osman Pacha Galeb, Governor-General 
of Assiout; Mahmoud Pacha, director of the Cairo. Ob- 
servatory ; Mohamed Bey-el-Kakim, and others being 
among them. On this occasion the Governor-General 
Aly Pacha Riza: was accompanied by Teidrous Effendi, 
chief judge, and: Mohamet Effendi Kamil, one of the 
judges ofhis province, and his. aide-de-camp Moustafa 
Effendi Sirry. >The commandant of the garrison of Sohag 
, was also in attendance: Moktah.Bey, as usual, acted as 
interpreter, and: the final arrangements for the eventful 
, day were: made. First among:these the military guard 
had to be largely strengthened, for not only is a very 
pardonable curiosity a thingy to be utterly suppressed 
during eclipses, but a-whisper’ had gone abroad that the 
False Prophet:of the Soudan had included the eclipsers in 
his anathemas,.and even one fanatic in the camp at Sohag 
might give a deal of-trouble. And at last the. 17th came, 
ushered in by the finest morning we had had*~(clouds had 
been terribly-persistent for several previous days at the 
time the eclipse was to happen)—and when the observers 
turned out at dawn.to put the final touches to their pre- 
parations the*local excitement had begun to show itself. 
On the-hill, under palm: trees, between us and Sohag 
there was already a great crowd, which rapidly increased ; 
but a, cordon‘of sentries round the camp kept everything 
quiet within. 

- And now'for the actual work. In an eclipse there are 
four. critical :points : the first, second, third,.and fourth 
‘contacts, so..called—the first. when the moon makes its 
appearance on-the sun; the second When its first totality 
obscures it, the third whem the $un again reappears, and 
the fourth when the sun is quite clear of the moon again. 
It is of course with the totality—that is, the time that 
the sun as ‘we know ft is invisible between the second 


and third contacis—that’ ihosphvsical astronomer. thas 
almost exclusively to do, but as some ofethesphenomena 
are visible. slightly before totality the time has to be 
carefuly watched. Durihg totality this. has .to. be, done 
in: the most, steady manner,, and. the observes- upon 
whom this duty.falls has a post responsible task.. In 
the; English Observatory, to which I sha} Siow: confite 
myself, this fell upon Mr. Buchanan; and as.the: ara 
rangement adopted this time was new, I will. describe it. 
It was devised by Mr. Lockyer as the result of his Indian 
experiencé, when-the ti eeper found it so’ difficule to 
keep the; time and.to observesthe eclipse, which he had 
come 600 miles to. see, that he resolutely turned. his back 
supon the sun lest.he should fail èn his self-impo8ed task 
and so disturb the work of others. What one Wants to 
know at any moment. during“in eclipse js for how many 
seconds,the phenomenon is yet to be visible and when 
each ten seconds of the totality have flown away, as: 
each observer has generally more than one thing.€o -do, 
and the announcement of the timekeeper is the:signal 
for changing his.instrument. Op this occasion a clack 
used for testing gas meters was employed, with a-seconds 
pendulum set going at the moment. of totality, and with 
~a large dial marked 65, 60, 50, 40, and so on-to o; 65. 
being the number of seconds which it w2s thought would 


leave a safe interval for covering the lenses of: all’the : 


‘cameras before the actual termination of ‘the eclipse. 
'The plan answered admirably. Mr. Buchanan*sang out 
the times shown on the dual, and sketched the eclipse 
with perfect ease. 
While the land was darkening and the sky and the Nile 
were beginning to put on those indescribable. hues round 
which so much of the terror of echpses is centred, and 
while the whispers on the hill at Sohag were beginnipg to 
surge into a ssund—half roar, half moan~ some eight 
minutes before totality, Mr. Lockyer announced the ap- 
pearance of bright lines, indicating that our atmosphere 
was already dimly illuminated enough to permit of the 
atmosphere of the sun being seem through it, and it was 
easy.to see by the rapid pencilling on.a copy of ngstrom’s 
map, which was arranged on a stand under the eye-piece 
of his spectroscope that observations in earnest had qpm- 
menced. This went on, the itage of the retreating cusp 
of the sun being carefully kept on the slit of the spectro- 
scope, by Mr. Lawrence until Dr. Schuster, as had been 
arranged, announced the instant of totality. ‘At/|this 
signal Mr. Buchanan said, “65 seconds,” Mr, Lockyer 
left the spectroscope to study the structure of the corona 
with.the telescope, and Dr. Schuster uncovered’ all the 
lenses of his camera—all four of them arranged on a 
single stand—and to all, except the observers, the sun’s 
atmosphere shone out in all its splendour and majesty, 
and the roar increased on the hill, In the telescope the 
verdict was that the solar cohditions of 1871 were again 
present; and at the signal “ 40 seconds more,” the infor- 
mation to be gathered by the naked eye and the gratfng 
was to be sought by one observer, while the photographic 
plates had to be changed by another. At this moment 
the silence in the observatory was” broken by shouts 
calling attention to a strange object among the fainter 
exterior details of the corona itself, which were.morel sus- 
pected than seen. - There, one solar diameter to the right 
and one solar diameter long, was an exquisitely formed 
comet, complete with nucleus. and tail® sweeping in a* 
beautiful curve, in brilliancy almost, if not quite, equalling 
that of the very corona itseif—a real photometer, in fact, 
of which we have not yet heard thelast. As in the naked. 
eye view there.was.a struggle with the comet, so with the 
grating there was a struggle of another kind. A prism 
or a diffraction grating used without lenses forms what is 
called’a-slitless spectroscope. The-coronal ring is really 
used as a circular slit, and according to the-substances- 
Present in the solar atmiasphere-we shall have'rings or no 
riftgs; and if tings are seen, thén their ‘presence im 
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ceri&in definite positions will tell us what substances -are 
present, ‘N®w,én 1871 rings were seen, and they were 
very bright.: In,1878 no ring- yhatever was seen. The 
question to be decided, then, was, Did this year’s éclifse 
* resemble in this respect the eclipse of 1871 or 1878? The 
result of the inquiry was that there were rings, but that 
they took tifteto see. This indicated a solar condition 
more resembling that presented in 1871 than in 1878, but 
stopping short of it. -< : 
. Owing to these difficulties, hardly had Mr. Lockyer 
tints to pas$ back to the telescgpe by nfeans of which the 
Spectrum of the corona wa$ to be studied, when the clock 
showed. that sixty-five seconds had elapsed, and Mr. 
Buchan&n’s “over” filed all with regre® that the pheno- 
menon,%o0 rare and beautiful, and full of such precious 
knowledge, which each ws doing hia “level best’’ to 
secure, should be so ephemeral, So the caps were put on 
the cameras by-Dr. Schuster and his assistant, -Mr. 
° Wood, lest the precious records which it was hoped 
a might have been secured thould be spoiled by the first 
beam of the reappearing sun. It turned out, however, 
that so admirably had the eclipse been calculated, and so 
exactly had the French party hit upon the central line, 
that the totality really lasted 7 seconds more, that is, the 
full 72 seconds. “The spectrum of the corona, therefore, 
- was studied for a second or two under, perhaps, better 
conditiong than had ever been present before, excepting 
during the memorable observation of Janssen in 1871. 
There were the red and green and blue lines stretching 
right across a wide field of view, and although no obvious 
dark lines were seen in the momentary glimpse, it was 
obvious that the spectrum was not truly a continuous 
one, There were variations of intensity here and there, 
and got the equal toning generally observed. - So then 
ended the totality in one of the observatories. Dr. 
Schuster and his assistants at once proceeded to the ex- 
temporised dark room on board the steamer to develop 
the photographs, while those members of all the parties 


e who had made telescopi or spectroscopic observations 


retired to the solitude of their tents to write down their 
results while they were still fresh in their minds. 

- Lgter on in the day there was a conference, at which 
the collective note, which 1 have already telegraphed to 
you, was drawn up and signed on behalf of the several 
expeditions. The observations were thought then, and 
are thought now, to have been a splendid success. The 
photographic results obtained by Capt. Abney’s rapid 
plates have secured permanent records- of the highest 
value, -which largely increase our knowledge of the sin’s 
atmosphere. - They connect the spectrum of the sun with 
that- of-the stars in a most unmistakable manner; and, 
taken in connection with the observations of Lockyer 
and Trépiec on the bright lines visible before totality— 
observations predicted a year ago in the teeth of received 
opinion—ghow that those who would explain solar phe- 
nomena in the light of terrestrial chemistry have their 
work’cut out for them. ‘But on this and on some other 
avon I may have something to say in a subsequent 

etter. 7 ŝ 

The Cairo Correspondent of the Dazly News telegraphs 
on Monday :— ; 

- By order of the British Government, Sir E. Malet has 
‘officially thankeqthe Khedive for the great attention and 
services rendered to the Eclipse Expedition. The Khedive 
has returned a complimentary answer. ‘No other Consul 
has yet thanked his Highness. 7 3 





3 AURORÆ IN GREENLAND? = 
GINCE the publication of the researches on Auroræ by 
Baron Nordenskjöld, the study of this enigmatical 


phenomenon has acquired still more attraction for the 


:* “ Our Nordlysets Perinder; efter Jakttagelser fra Godthaab i Gronland ” 7 


„AS Sophas-Tromhol. 


d (Publication of the Danish Meteorological Instituse.) 
Copenhagen, 1882,- - 3 ; 





student of the physics of the globes Weare glad, here- 
fore, to notice the appearance of a new work on 
“ Aurowe,” published by'the Danish Meteorological In- 
stitute, ‘being a discussion, by M. -Sophus Tromholt, 
of the fifteen years’ observations (1865-1880) made. by 
M. S. Kleinschmidt at Godthaab in Greenand. 
‘The aurorz at Godthaab are seen, of course, almost 
exclusively in®the southern part of the sky. “I do not 
-remember,” M. Kleinschmidt saysy‘‘to have seen during 
these last twenty-five years, more than a few tintes, any 
aurora in the porth; the middle point of the aurora-arc is 
usually situated between que south ar south-south-east, 
with small oscillations gn both sides,of this middle point. 
In all colonised parts of the western coast of Greenland, 
the aurore are always seen towards the sowh; but it 
seems to me that at thefouthern extremity of this-country, 
I have observed more intense auroræ extending tbrough- 
out the whole of the sky.” This observation fully confirms 
the conclusions of Baron Nordtnskjéld, as wilPbe seen from 
his'map, which we reproduced (NATURE, vol. xxv. p. 371) 
Godthaab being situated in 64° 11’ N. lat., that is,in.the ° 
third region of Nordenskjdld, the exterior circle of the 
‘glory must appear as a bow in the south, and the common, 
or interior one, as a luminous arc jn tHe magnetic north, 
or; rather, as a light spread throughout the sky. Indeed, 
northern aurorz were seen at Godthaab only during 
twenty-five days, out. of fifteen years, and their number 
was but forty in the morning haus, and sixteen.in the 
evening. At Jacobshavn (69% 13; N. lat.) 50 per cent. of» 
all aurorz are seen towards: the south east, 26 per eent. > 
towards: the east, and only 9'5 pér cent. appear in that 
part of the sky which:is comprised between north-west - 
and north-east. : At Upernivik (72° 47'N. Jat.) the dis- 
proportion is still greater, '74 per cent, of auroræ appear- 
ing between south-east and south, 14'5 towards the east, 
and only 4'8 per cent. between north and west: As to 
the frequency of the quiet arc-aurora (the “glory” of 
Nordenskjéld), as compared with that of the brilliant ray- 
aurore, it is difficult to judge by the abstracts of observa- 
tions published by M. Tromholt, inasmuch as the observer 
seems not to have attached great importance to ‘this 
difference; but it results from what he says that 
the most frequent shape-is that of a luminous are 
“whose rays are diffused so that the luminous 
mass seems to be homogenous.” The rays are’ often 
only pulsations in the arc itself. As to the fascinating 
and brilliant ray-aurore, they are by far less frequent 
than the former ;- however—in accordance with Norden- 
skjold’s theory—they are not uncommon in this latitude. 
The height of the middle point of the arc is usually from 
5°,to 10° above the horizon. Feeble light, very much like 
twilight, is not uncommon, as well as a similar. light 
spread throughout the sky® M. Kleinschmidt has ‘also 
observed aurorze in the shape of “an immense column of 
smoke,” consisting of more or less defined rays: “it 
nearly always appears in the same position, starting from 
a point between north-east and east-north-east, whence it 
crosses the z@nith and reaches an opposite point of the 
horizon.” The same was observed in the “ common arc” 
by Nordenskjdld (NATURE, vol. xxv. p. 369, Fig. 5). . 
‘The number of aurorz extending beyond the zenith, or 
appearing in the northern part of the sky Being anything 
but numerous, it is only with caution that we may admit 
the conclusion ‘arrived at by M. Tromholt as to a 
periodicity in the oscillations of the “auroral belt ;” but 
it is worthy of notice that his conclusion is the. same as 
that arrived at by Weyprecht, namely, that “the auroral 
belt advances towards the south about the autumnal 
equinox, then moves towards the north, and. reaches its 
most northern positidn about the winter solstice; thence 
it again moves towards the south, and occupies its most 
southern position about the spring equinox; after’ that 
it again returns towards the north.” If confirmed by 
more extensive observations, this? result would imply an 
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lation of ‘Nordenskjéld’s “glory” in dependence on 
easons, Another, diurnal oscillation, according to 


north (for Godthaab) during the night, seems very 
probable. It would explain—M. Trombolt says- -the 
- greater intensity of aurora: towards midnight, as well as 
«the greater frequency of northern aurore among those 
-whith were observed af Godthaab during the morning ; 








some diurnal variation of the intensity of the 


be considered as®provisory ongs, and must be submitted 

tothe further test of observati 

ore favourably situated than Godthaab for the study of, 
ese. osgillations. 


ne Such is also the opinion of M. 
‘romholt himself. ° 


Of course, the fifteen years’ observations at Godthaab 










do not include a petiod of time sufficiently long for | 


enabling u$ to dedyce froth them the laws of periodicity 
of aurore. But.still they allow of several interesting con- 
clusions which may serve as a guidance for further re- 
arches. Thus, it appears from them—contrary to what 
yas Said.as to the auroræ being more frequent during the 
most cloudy day8—that the number eof observed aurora 

is directly proportionate to the brightness of the $ky. 








“This dependence appears not only for different years or | 





- mmonths, but also for separate days. If all the days when 


5 ‘aurore were observed are classified according to their | 
+ brightness, which is expressed by the figures I to 4, and | 
















that'while the quantity of clouds was 1°6, 1'7, 1°8, 18... 
3'2, 3°3, 34, and 3°5, the average corresponding number 
of aurora was 70, 7°0, 5'0, 5'0... 2°9, 2°7, 3°5, and 1'5, 
the. decrease being altogether very regular, so as to leave 
«little doubt as to the accuracy of the law. 








depending upon the amount of solar spots. Reckoning the 





-ogiven by M. Tromholt as follows :—97, 112, 65, 84, 45, 
2 G1, 32, 47, 73, 97: 97, 104, 69, 100, and 75, that is, rather 
irregular. Nevertheless, it is easy to perceive in these 
“figures a certain periodicity with three maxima corre- 
“sponding to the years 1866-67, 1876-77, and 1878-79. By 
“introducing a correction which depends upon the bright- 


ness of the sky, and reducing the observed number of | 
_aurore to an average cloudiness, M. Tromholt finds | 
another series which is naore in accordance with the | 


© number of solar spots as given by Wolf. Both series 

«for the years 1865-66 to 1879-80 (August to May), appear 

as follows :— 

Number of aurora, with correction for brightness of sky 

91°3, 67°4, 80°9, 51°7, 56°5, 32°0, 46°0, 784, 97°0, 95°0, 
ce _402"0, 73°0, 85°2, 83 3 

on Number of solar spots 

3°5) Eag, Go 107-0, 1335; 98°6, 89°4, 51°7, 3271, 11°6, 

f À 13°5, 6 8, 2°2, 16°3 









“Yt would seem from these two series, that instead of 
“being proportionate to the number of solar spots, the 
number of aurora is rather zzverse/y proportionate to 
“this number, the two maxima of aurorz corresponding 

3 with the two minima of solar spots, and the minimum of 
> -aurore arriving one year later than the maximum of solar 
spots. The same appears still, better from the observa- 
tions at Stykkisholm in Iceland, which run through the 
years 1846-47 to 1872-73. Both curves for this place 
{ træ and solar spots), although showing several irre- 
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which the auroral belt would slowly advance towards the | 


his last. phenomenon, of course, might depend also | 
non arc." » In any case, these conclusions are to 


ns carried on at points | 


the brightness compared with the average number of | 
‘aurorz observed during the days thus classified, we see | 


“The following data have some bearing on the 11} years’ | 
_ period of auroræ which was deduced from observations | 
‘In more southern latitudes, and which is considered as | 


ears from August to May, so as to comprise in each year | 
l autumn, winter; and spring auroræ (during the bright | 
ights. of the summer they are not observable), the yearly | 
number of aurorz during the years 1865-66 to 1879-80 is | 


gularities, nevertheless display a’ marked connection | 










































| between the two pherfontena ? both inflexions of the. 
| auroræ curve towards a maximum corgespend very well? 
with the minima of solar spots, and vce versé. The 
résuk for Godthaab ant! Stykkisholm ig thus the inverse 
of what was found in more southern latitudes; and, to, 
explain this contradiction, the author admits that the 
“auroral belt” is subject in its oscillatiogs#o a period of 
about eleven years, during which it “advances more 
towards the north at the time when the number of solar’ 
| spots reaches a minimum, and returns back towards the 
| south during the maximum period of solarspots, « 
| As to the number of aworæ observed respectively- 
during the evening and during the morning, the observa- 
| tions at Godtlvaab fully confirme the fact alrea@y noticed 
at other places, namely, that aurore are mow frequent 
during evening hours. Burt still remains to investigate 
in how far this difference depends upon the hoursiof ob- 
servation, the observer usually taking notice of nearly all 
aurorze which appear before midnight, and not ®oticin 
those which appear during the first six hours after. mid 
night. A A 
Such are the questions discussed in M. Trombholt’s: 
memoir. As will be seen, they are rather indicated than 
definitely solved ; but we must be thankful to the author | 
for having raised them, and express a hope that the ob-. 
servations of aurore which are now made to such an 
extent in Norway and Greenland, may be extended to 
the polar parts of Siberia and North Anftrica ; we 
earnestly hope that the Meteorological Commission: of 
the Russian Geographical Society, which already has - 
done so much useful work, will soon extend its network.) 
| of observations over this new field, which becomes every 
| day more and more important. : ; 
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| ILLUSTRATIONS OF NEW OR RARE ANIMA pA 

IN THE ZOOLOGICAL SOCIETY'S LIVING. 

COLLECTION aa eT 
o> oa 
VIII, ° 


20. HE MULE DEER (Curiacus macretis).—While: 
the Virginian Deer (Cariacus vir@inianus) is 
widely distributed all over the continent of North 
America, it is necessary to go far to the west befote we. 
arrive within the limits of the range of the two other 
| species of the same group—the Mule Deer (C, gracro« 
tis), and the Black-tail (C. columbianus). Of these. . 
western deer, the latter, of which the Zoological Society- 
had living specimens some years ago,” is confined to a 
narrow strip of land along the Pacific coast. But the . 
Mule Deer has a larger distribution, being found on both 
sides of the Rocky Mountains, and extending eastwards 
of the main range, far into the prairies of Missouri... 
The Mule Deer was discovered by Lewis and Clarke. 
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stated, it extends hundreds of miles into the g 
drained by the Mississippi and its affluents. also: 
met with in Cregon and british Columbia, though rather’ 
superseded in numbers in this quarter by the Black-tailed: 
Deer. e i 
The antlers of the Mule Deer, which, as in most 0 
deer, are borne only by the male, are of thë same pec 
type as these of the Virginian Deer. All then 
tines have a posterior projection, and the beam, 
casting off the basal snagg, curves gradually forwar 
inward, until the extremities remotely approach ons 
another. The tines thus stand mostly upright when the 
head is carried in its usual position, but when the head 
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>? Continued from vol. xxv. p 6r 
®2 See Wolf and Sclater © Z.elogical Sketches,’ 
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is bewed in battle, the tines Soutie nearly horizontal, and | or seven are not uncommon, and heads arè said to bave 

offer formidable weapons of offence. Five points is about been obtained with even eleven and twelve tines. 

the usual number carried by the adult male, though six The size of the Mule Deer is rather larger than that of 
. . . Š 


<a 





Fic, 20.--The Mule Deer. 


the Virginian, and it is also more strongly built. Indi- | thick ears, which are well covered with hair on both sides, 
viduaés are said to attain a weight of 250 pounds, but this and somewhat resemble those of a donkey or mule. 

is the extreme size. The most marked characteristic of! For their living examples of this fine animal, Fig. 20 (the 
the species, however, is certainly the long, broad, and | first, it is believed, ever received in Europe), the Zoolo- 
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Fic. 21:—The Chilian Deer 
ga Society are indebted to one of their Corresponding | and deer of North America.’ Males of the species were 


embers, Dr. John Dean Caton, of Ottawa, Illinois, |) urhe Astelepe sid Dear ek NADA â Jon a 
U.S.A. author of an excellent volume on the Antelope LL.D. New York: Hurd and Houghton, 1877 1 vol. 8vo. 
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safely imported some years ago, but it is only a few 
months since that Dr. Caton, after several previous un- 
successful attempts, sucteeded in supplementing his gift 
by transmitting to England an adult female. There is 
now therefore for the first time some prospect that the 
Mule Deer May be added to the list of acclimatised 
species propagating its young in this country. 

21. The Chilian Deer (Furcifer chilensis#—The Chilian 
Deer also belongs to the American group of the Cervide, 
hut h@s some special peculiarities, and together with an 
allied form—the Andean Deer (Furcifen antistensis)— 
constitutes a s and distinct, section of the American 
Deer, remarkable fox the simple character of the bifurcated 
antlers. 

The Chilian Deer is generally known to the natives of 
Chili as the ‘‘Guemul,” and, tiéugh but slightly devia- 
ting from the ordinary deer in general appearance, has 
been strangely misurfderstood by some of the older 
authors, Molina, ig his w8rk on the Natural History of 


well-developed beam provided with a single anterior snag 
or brow antler, which curves rapidly upwards, and 
attains nearly an equal length with the beam itself. 

The example of this rare deer in t&e Zoological 
Society’s collection was received from the Jardin d’Ac- 
climatation of Paris in December last, and is believed to 
be the only individual of the species ever brought alive to 
Europe. > 

22. The Radiated Ground-Cuckoo (Carpococcyx radia- 
żus)—To'the minds of most people the name cuckoo con- 
veys only the idea ofa tree-loving bird of strong flight, that 
utters a well-known cry and drops its eggs in other birds’ 
nests. But the Cuckoo family (Cuculidæ) of naturalists 
is an extensive group, containing many birds which not 
only have neither cuckoo-like call nor parasitic habits, 
but differ greatly from our familiar Summer visitor both 
in structure and in manner of Me. No better instance 
can be given of this truth than the very remarkable bird 
which we now figure (Fig. 23) from an example living in 
the Zoological Society's “Insect House.” Though a 





settlement of Pontianak, in Western Borneo. 
attached to the foot of the bird called attention to its 


classed it as a borse (!)°under the name Zguus 
while Hamilton Smith has referrgd_ it to the 
to the Camels! Gay, in his 
fist gave a clear 


Chili, 
bisuleus, 
Llamas, and other authers 
‘í Bauna Chilena,” publi$hed in 1847, 
account of this animal, and figured the female in the 
accompanying “‘ Atlas,” froma specimen in the Museum 
of Santiago. Gay tells us itis rare in Chi, being only 
met with in the Cordilleras of the southernprovinces. Mr, 
E. C. Reed, who sent a skin and skull of the ‘t Huemul ” 
for exhibition before the Zoological Society in 1875,’ tells 
us that several acne of it have of apie en 
procured by the Chilian vebsels engaged in explo the 
Chonos Archipelago, and that it extends throughout 

Paint, in the Swaits of 


Patagonia down to Sandy 
° 


Magellan. s 
ef abeut thesize of a large roe- 


The Chilian Deer is i a 
deer, but much stouter and thicker in “its limbs. The 


antlers of the male, as will bẹ seen by the illystration 
(Fig. 21), are very simple in character, consisting of a 
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Fic. 22.—The Radiated Ground-Cuckoo. 


“cuckoo” in all the essential points of its pe enemy 
it is a purely terrestrial bird with a pair of “long an 
strong legs, and in its general gait and actions much more 
nearly resembles a pheasant or a rail than the ordinary 
cuckoo of this country, with which it claims relationship. 
The Radiated Ground-Cuckoo was first made known to 
science in 1832, by Temminck, who described and figured 
it in one of the Zvraisens of his “ Planches Coloriées,” 
published in that year from a specimen in the Leyden 
Museum. This, he tells us, was received from M. Diard, 
a well-known Dutch collector, who had eles % at the 


singular structure and habits, and contained the 

that it differs from the Maikoha Cuckoos (Phenicophat) 

also found in the same district, in keeping constantly on 

the ground in search of worms, and in avoiding danger 

by rapid running, whereas the Malkohas are always met 

with flying about amongst the trees in search of insects, 
* See Proc Zool. Sots, 1375, D+ 44. || 
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Our great countryman, Mr. Wallace, who, we believe, | 


met with thie greund-cuckoo in Sarawak, also speaks of 
its terrestrial habits, and states that its mode of life 
reserubles that ef the pheasants of the genus EuploranPes. 
Little else appears to have been recorded respecting this 
cuckoo, which is certainly que of the niost peculiar forms 
of bird-life thay have of late years been exhibited in the 
Zoological Society's aviaries. 

On examining the specimen in question, which, when 
it first arrived, had only a half-grown tail, but is now in 
exoallent plimage, it will be qe once Observed that the 
naked space round the eyehas been incorrectly coloured 
in Temminck’s figure of this species. Instead of being 











| 


| and the ends @f the rod are attached to twa lea! 


of a ref colour as there represented, it i®of a nearly uni-, 


form pM#e green, as is likewise the bill. Few non-pro- 
fessional ornithglogists, indted, would recognise a cuckoo 
in the pheasant-like groynd-loving bird with large bright 
bill, which is labelled in the Zoological Society’s Gardens 
“ TheMadiated Ground-Cuckoo.” 





MR. STROH’S VIBRATORY EXPERIMENTS 


CENTRE of attraction at the recent Paris Electrical 
Exhibition was the Norwegian section, in which 
Prof. Bjerknes of Christiania exhibited his remarkable 
eyperiments with little drums or tambours vibrating under 
water, and attracting or repelling each other according as 
the phas of the pulsations was like or unlike. An 
account of his results was published in NATURE, vol. xxiv. 
p. 361, and the analogy between them and the well-known 
effects of magnetism was there drawn attention to. The 
field opened up by Prof. Bjerknes has been entered 
by Mr. Augustus Stroh, a well-known member of 
the Society of Telegraph Engineers and of Electri- 
cians, who recently delivered a lecture on his re- 
searches, Mr. Stroh has gone over the experiments 
of Dr. Bjerknes in air as a medium for propagating the 
pulsations of the drums instead of water, and has ad- 
vanced beyond’ his predecessor in further experiments on 
the same line. The beauty of the apparatus and methods 
devised bý him, and the exquisite skill with which he 
manipulated them, elicited the unanimous admiration of 
his hearers. bd 
The drums employed by Mr. Stroh were small shells 
of weod having their mouths covered by an elastic mem- 
brane and their rears communicating with a flexible pipe, 
through which the pulsating air was communicated to the 
membrane, so that it could cause the latter to bulge out 
or collapse at every wave of air. The source of the 


vibrations was a vibrating reed, against which the air | 


was forced by a small hand-bellows shaped like an 
accordion, By employing a flexible forked tube with 
arms of equal length, each fitted with a drum at the end, 
the vibratory air-blast from the reed could be conveyed 
to the drums so as to set them vibrating in like phase; 
and whefi one of the drums was mounted on a vertical 
axis, and free to rotate round it like the pole of a balanced 
magnetic needle, the approach of the other drum to it 
resulted in an attraction between them which was very 
. Poran In this case the drums were vibrating in 
ike phase, that is to say, they both bulged out and bulged 
in simultaneously. 
‘attraction is that there is a rarefaction of the air between 
*the drums pro@uced by the simultaneous advance and 
ssion of the membranes toward each other. This 
efaction occasions a difference of pressure between 
‘front and backs of the drums, causing them to move 
ards each other. 
however, the vibrations are in opposite phase, 


Bulges in, there‘isa repulsion between the drums corre- 

“sponding to a condensation of air in the space between 

them. This condition of things is ingeniously obtained 

by means of an electromagnetic air-pump or belléws 
e 





The mechanical explanation of the | 


“to Say, When one drum bulges out while the other | 
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devised by Mr. Stroh. It consists of an- iron’ arigaturé 
placed between the poles of two double electromagnets, 
and free to move alternately towàrds either electromagnet. 
This to-and-fro motion of the armature is kept up by 
making and breaking the battery circuit in. the coils of 
the electromagnets alternately. The armature carries a 
cross-arm or lever-rod fixed at right angles to its axi 





phragms, which act as partitions across the interior of 
two boxes. Each of these two boxes communicates wigh 
the external ajr by two pipes or orifices, one on each side 
of the leather partition. | Now when his diaphragm or 
partition stretching acgoss the box oscillates, air 1s ¢x- 
pelied from one compartment of the"box, and at the same 
time air rashes into the other through the qpifices pro- 
vided. It follows that if the orifices communicate with 
two drums one drum will collapse whilst the other is 
inflated. Now the oscillations of the armature keep the 
diaphragm oscillating, and h€nce the two dirims commu- 
nicating with opposite compartments of the air-chamber 
are kept vibrating in unlike phase. 
such air-boxes or pumps Mr. Stroh is able at a moment’s 
notice to change the vibrations of the two drums from 
like to opposite phase by simply cgnne®ting the drums to 
the two expelling compartments of the two boxes, or one 
to an expelling and the other to an indrawing compart- 
ment of the box. The same device of a pivoted drum 
served in this case also to show that when the drums 
were vibratirig in unlike phase thére was repulsion between. 
them. _ # 

In the science of magnetism we are taught that like 
poles repel and unlike poles. attract; but in the experi- 
ments we are considering it is the drums in like phase 
which attract and those in unlike phase which repel. Mr. 
Stroh does not attempt to theorise upon his results; but 
if the analogy with magnetism hold good our ideas of 
what constitute like poles in a magnet will suffer a con- 
siderable change. 

The aërial analogy for the attraction which always takes 
place between a piece of soft iron and a magnetic. pole, 
whether it be a north or a south pole, was illustrated by 
Mr. Stroh in holding quiescent or non-vibrating bodies, 
such as his hand, or a piece of cardboard, near to either 


. 


| drum. The result was always an attraction of the drum 


towards the passive surface presented, whatever the phase 
of the drum. This attraction was prettily shown by 
means of a small round disk of paper attached. to the 
end of a delicate lever pivoted on an upright stand like a 
magnetic needle. 7 f 

The dying oscillations of the pole of a magnetic needle, 
when brought to rest in front of a disturbing magnet, 
were further illustrated by Mr. Stroh, in presenting the 
free drum a little apart from the pivoted one, and ob- 


| serving the latter shift round and oscillate before the 


other, until it came to rest face to face with it. This of 
course happened when the two drums were vibrating in 
like phase. When they vibrated in opposite phase, the 
pivoted drum moved away from the free one, and came 
to rest further off. i . 

Until this point Mr. Stroh had been occupied with 
repeating Dr. Bjerknes’ experiments in air; but beyond 
this he makes a new departure on his ownmiccount. The 
object of his further experiments was to ascertain what 
goes on in the air between the vibrating drums ; and by 
inclosing a pair of the drums in an air chamber com- 
municating wiih a capillary tube containing a column of 
spirits of wine to act on a pressure guage he showed that 
when the vibrations were of like phase, the spirit -fell, 
indicating that the air was expelled from between the 
drums, and on the tontrar¥, when the vibrations were of 
unlike phase, the spirit fose in the tube, indicating that 
air had been drawn into the space between the drums, 
and the pressure thereby raised. 

The most valuable part of Mr.Stroh’s results was now 


By employing two * 
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arrived_at. -By a serées Of test experiments he demon- 
strated that the lines of pressure in the ‘air between the 
two drums are- practically identical in direction wish those 
which Faraday reyealed to us in the magnetic field by 
means of iron filings. These were investigated by ex- 
ploring the fidd between the drums with a small taper 
flame and ‘noting’ thë direction of the blast, as well as 
with ‘a small windmill mounted on a stand bui the action 
of both these explorers requires a still atmospheré, and 
therefore could not be shown toa large audience. Mr.Stroh 
however, had devised a means of showing the movements 
of the air by mods of the drums vibrating in glycerine 
traversed by the electric light which threw an-image of 
the drums upon a screen. The membranes of the drums 
were oscillgted in this case by working a crank and pulley, 
and four star-like water-wheels*were pivoted between 
them in such a manner that when the drums were vibrated 
the wheels revolved under the streaming of the glycerine 
caused by- the vibrations of the drums. Aniline “blue 
placet in the glycerine at the middle of the surfaces of 
* the drums also indicates the stream lines of the fluid to 
an audience. Starting from the middle, the glycerine 
separating into two trails, curved outwards into a kind of 
volute. This happened at both membranes, so that 
the space between was filled up by four such curves havihg 
a diamond space between them. This effect was pro- 
duced by unlike phase, and closely resembled the arrange- 
ment of lines seen when two like magnetic poles are 
«opposed to each other. On the other hand, the stream 
* ines produced by vibrations in like phase were much less 
complex, and resembled the lines of force crossing over 
between two unlike magnetic poles. 


` 





NOTES 


AT a meeting of the subscribers to the Memorial to the late 
Prof, Rolleston, held at the Royal College of Physicians on 
Thursday, June 1 last, it was resolved that the fund subscribed 
for the above object, which amounts to a little over 1100/, 
should be paid to the University of Oxford, as trustees, for the 
purpose of founding a prize, to be known as the Rolleston Prize, 
to be awarded every two years to the-author of the best memoir 
embodying the results of original research on any branch of the 
following subjects :—Animal,and_ Vegetable Morphology, Phy- 
siclogy and Pathology, and Anthropology; The prize, which 
will amount to about 707, on each occasion, is to be open to all 
members of the Universities of Oxford and Cambridge who have 
rot exceeded in standmg ten years from the date of their matri- 
culation. The adoption of the report of the executive committee 
was, moved by Prof, Acland, Sir James Paget, Mr. Douglas 
Galton, and other distmguished pen of science were present. A 
vote of thanks to the chairman, Dr. A. B. Shepherd, who has 
been most active in the furtherance of the objects of the Memorial, 
and also to the secretaries, Messrs. W. M. Moullin, M.D., C. T. 
Acland, M.A., A. P. Thomas, M.A., and E. B. Tonlton, M. Aa; 
was carried, 


CAPT. Douctas GALTON, R.E., C.B., F.R.S., has accepted 
the Presidentship of the forthcoming Congress at Newcastle of 
the Sanitary Insitute of Great Britain, 


M. Dumas, Perpetual Secretary of the Academy of Sciences, 
Paris, has, we understand, requested Dr. Siemens to allow a 
translation of his paper on the Conservation of Solar Energy to 
appear under M. Dumas’ authority in the Annales de Chimie et 
Physique, - . 

THE Committee for the arrangement of the Electric Exhibi- 
tion in Vienna have resolved to qalay the opening of the 
Exhibition till 1883. 


THE fifth annual meetmg of the Midland Union of Natural 
History Societies takes pce at Nottingham on June 15. The 





g? 
programme includes a conversazione on the sth and various 
excursions on the 16th, . 6 


THE Jubilee Exhibitiongof the Royal Cornwall Polytechnic 
Society and the Fine and Industrial Arts, wilPbe opened *at the 
Polytechnic Hall, Falmouth, on Tuesday, September” 5, 1882. 
The Exhibition w ‘il be on an ext€nsive scale, andghé Committee 
have determined to make it representative of the progress of the 
past half century in science and art, mining entérprise, haval 
architecture, and fishing, meteorology, photography, natural 
history, and statistics, as welas the fine arts pure*’and applied. 
more especially in connection witlf the county of Cornwall. The 
Exhibition will be attended by men eminent in science who will 
éome to Falmouth after the Briti Association eeting at 
Southampton, several of when will deliver lectures at the 
jubilee. Electricity and the electric fight vill be a special 
feature of the Exhibition. The Exhibition itself will ogceupy the 
Polytechnic Hall and the Volunteer Drill Hall, and will@e open 
for double the ordinary period. Excursions on a large scale will 
also be organised for exploring the gea coast, the scientific and 
archeological interests, and thenatural beauties of the neighbour- 
hood, In order to ensure success the Committee with confidence 
solicit the aid of all Cornishmen. They estimate that 6co/, will 
be required to carry out the object in view. 


- A YOUNG Finnish lady, Miss Irene Astrom, passed the ex- 
-amination for a candidate of philosophy at the, Umversity of 
Helsingfors, on May-24, with great honours. The young lady 
was subsequently, through a deputation of ladies, presented with 
a gold watch and chiin, at a festive noe given in her honour 
at the Aésthetic Club, Hesperia. s 


AT the expense of Herr Oscar Dickson, of Gothenbyrg, a 
promising young Swedish entomologist, Herr A. S. Mortenson, 
will, during the summer, study the entomology of the islands of 
Gotland and Oland in`the Baltic. 


Ir ought to be mentioned, to the credit of our namesake, 
Naturen, that its recent numbers contain av unusually large 
proportion of original matter of more than local ifterest. To 
the April number, Hr. J, B. Barth, Director of Forests, has 
contributed an exhaustive and fighly interesting memoir on 
forest economy generally, ard on the thology of the Norwegian 
pine, Adies excelsa, specially. He treats at great length 8f the 
physical influence exerted by this tree, in rendering the earth 
around it more adaptable for its own rapid diffusion, as well as 
for that of other plants, and he regards it as of later develop- 
ment than the common fir, Pinus sylvestris, which, 1t appears, 
it is destined to some extent to supersede. The same number 
contains an amusing, but not uninstiuctive paper by Hr. 
Ubrbrand, on the appearance of will-o’-the-wisps (Norw. 
Lygtem@nd ) and their chemical or meteorological character, and 
a short notice by Hr, Reusch, of the conglomerates gear Chris- 
tiama. The May number gives a summary of Vogts recent 
reports of the mines and minerals of Norway, from which it 
would appear, that while no sanguine hopes can be entertained 
of ‘the continued yields of the once prolific Norwegian silver 
mines, the newly opened copper, mckel, and apatite works 
promise to become the most remunerative of the otherwise unim- 
portant sources of national industry, The sane number records 
the most interesting results of Hr, Tromhol’s comparisons of* 
the various meteorological observations made in Greenland, 
chiefly by officers of the Danish navy. From these it is shown, 
that while the amoral manifestations exhibit in Greenland the 
game pericdicity of intensity as elsewhere, their minima and 
‘maxima do not correspord with those of the solar spots, the 
-minima of the aurora coinciding with the maxima of the spots, 
and vice versd. It also appears, that the arch of the aurora is 
“most frequently seen at the south of the magnetic pole, and only 
in exceptional cases in the north, and that mostly at the winter 
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solstic, when the southern manifestations” generally are of rare 
occurrence, thir ‘greatest frequency coinciding ‘with the- 


Equinoxes, a 
à . 


Tur tide of travel, with insects, as with men, seems naturally 
to be from east to west. With ghe noted exception of the grape 
phylloxera and tke Colorado potato beetle (as Miss Murthly 
„points out in a paper to the St. Louis Academy), Europe has not 


received from America any considerable pest, while innumerable + 


noxigus species have crossed the Atlantic from Europe. There 
isa ‘comparative scarcity, too, of Asiatic insect species on the 
western seaboard of America, notwithstanding frequent ocean 
traffic. Spite of great arię plains and lofty mountains, nearly 
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not the slightest evidence that there is orehas been any: 7 tnteption. 


of interfering with them. It is even denied that such a memorial ` 


as that nfentioned above has had afly existence-except in the. 
imagination of a gobemouche at Tientsin. However this taay-be, 
it must be confessed that the petition has a Chinese ring about 
it, and that the method of argument is one suffitiently familiar 
to readers of thg Peking Gazette, «The mines are fortunately 
within Li Hung Chang’ s jurisdiction, and. while they enjoy. his.. 
encouragement 1t is urllikely. that Jêng-shui ‘or other. ee 
will be allowed. tg interfere with them, ° 


Tue Chinese Customs authorities have, wl nee Baa, 
to assist the Chamber of Commerce of Shanghai in-making-a 


all tlie insacts of Eastern American States, including ‘those from/|*series of meteorological observations along the. coast of China. ’ 


Europe, have found their way & the fields, orchards, and vine- | 


yards of the Pacific States. One of the latest: insect-invaders 
from “‘Eutope ıs the cabbage or rape-butterfly (Pieris rapa, 

o Schranl§, It appeared about twelve years ago in some northern 
e seaports, and its range now extends from far’north in Canada to 
the south of Georgia. It attacks every cruciferous garden vege- 
table, but in the flower garden curiously rejects plants of that 
family in favour of mignonette. Miss Murthly has noted a large 
amount of premature emergence from the chrysalis, and conse- 
qugnt death ; indicating imperfect adjustment of the insect to the 
climate of its new habitat, In Europe the insect is mainly kept 
in check by*numerous parasites. For several years in America 
none such came to the aid of the disheartened gardener, but 
some have now appeared, the most important being a small, 
metallic -green fly, which, though tidentical {with the most de- 
structive European parasite, is proved to be indigenous on 
both sides of the Atlantic. It lays its eggs in or upon the skin 
of the fnature caterpillar, and from these come small maggots, 
which live on the fatty tissues of their victim, but do not touch 
its vital organs till the chrysalis state is reached. g 


THE mines opened a short time®ince in China in the province 


* of Chihli, with the special skpport and patronage of Li Hung 


Chiang, have recently become the subject of much adventitious 
interest in Europe. The working of these mines was wholly a 
nativ@ enterprise ; foreign mpchinery was imported ‘in large 
quantities, and up to a month or two ago all seemed going on 
well. «A canal between the mines and Tientsin was nearly com- 
pleted, and jt was calculated that 250 tons of fine coal could be 
forwarded daily to the latter port. Five thousand tons were, it 
was said, ready at the pit’s mouth for conveyance as soon as the 
canal was opened. It was believed that, with sufficient transport, 
one.thousand tons a day could be raised for many years from the 
present pits, while it was said that fifty collieries of an equal size 
to the present one could be opened in or near Kaiping. The 
information, therefore, telegraphed by Reuter's agent in Shanghai 
that the further working of the mines had been peremptorily 
stopped b¥ the Government, came with a shock to many in- 
terested in progress in China. It was stated that a censor in a 
memorial to the throne complained that the long galleries in the 
mines, and the smoke of the foreign machinery, disturbed the 


è earth dragon, who in his turn disturbed the spirit of the Empress, 


who died some months ago, and who was buried about a hundred 
miles off. The ate spirit of the departed lady promptly took 
yengeance by afflicféng the denizens of the palace in Peking with 
measles. The latter were, the censor is reported to have said, 


- distinctly traceable to the Kaiping mines, which interfered with 


the féng-shui. The conclusion was obvious: the mines must be 
stopped. Such was the story told by the Tientsin correspondent 
of a Shanghai newspaper. The process by which a suggestion; 
` that the mines should be stopped grew in the excited minds of 
the residents of Shanghai into the certainty that they were 
actually stopped—and thus to Reuter’s telegram—is not an 
unfamiliar one, The látest information from thé East enables 
us to say that the mines are still working as usual, and there is 


We have already describe@ the -project in these colifimns. The 
reason of this refusal is unknown ; but it is generally believed ' 
that Sir, Robert Hart, the. Inspector-General of Chinese’ Customs, 
intend establishing a special mete@rological bureau én connection. 
with his department, If Sir. Robert can obtain the assistance of 
‘one of the very few men in the East competent for such: a: task, 
he may add one more to the many good services which. the, 
organisation over which he presides has done, to China. 


A SHARP earthquake shock, at first Sndulatory, then vertical,” 
lasting seven seconds, was felt at Naples on Tuesday Morning at 
6: 47- The instruments on Mount Vesuvius gave warning, The 

‘cèntre of the disturbance proves to hgvebeen at Isernia, in the 
Abruzzi, according to the telegrams reteived since. 


A conversazione in connection with the Royal Colonial “Tnsti- ` 


tute will be held at the South Kensington Museum on the 
evening of June 23. 

. THE Scientific Publishing Company announce that “they have 
in the press “Photometry and Gas Analysis,” by J. T. Brown, 
F-C.S., divided into three sections—Standards, in two chapters, 
Phiotomieters, in eight chapters, and Gas Analysis, in two 
chapters. The Company also announce the publishing: in handy 
form of the “Minutes of Evidence on Electric Lighting Bill, 
1882,” with text’of the bill and a commentary upon the whole. 


We have received-a sensible and interesting lecture on the 
Relations of Science to Modern Life, by the Rev. Dr. H. C. 
Potter, delivered before the New York Academy of Sciences ; 
itis published by Putnam and Sons of New York. 


‘We have on our table the following books :—British Fresh- 
water Alge, II, Mr. C. Cooke, (Williams and Norgate); 
Transactions of the Brighton Health Congress (J. Beal and Co., 
Brighton) ; Capital and Population, Fredk. B, Hawley (Apple- 
ton, New York); Hydrographical Surveying, Capt. W. GL. 
Wharton (Murray); Logic for qc ildren, A. J. Ellis, F.R.S. 
(C F. Hodgson) ; First ‘Lessons ‘in Geology, A. S. Packard. 
(Providence, U.S.) ; Diagrams-to First Lessons in Geology, A. 
S. Packard (Providence, U.S.) ; Anales de la Officina. Meteoro- 
logica, vol. ii, -B. A. Gould (Buenos Aires) ; 3 Scientific Trans- 
actions of the*Royal Dublin Society, vol. ii. series ii, ; The 
Great Diamond Fields of the World, Edw. W. Streeter (Bell 
and Sons) ; A Flight to Mexico, J. J: Aubertin (Kegan Paul) ; 
Geological Survey of Canada, Report of Progress for 1879-80 
(Dawson Brothers, Montreal); New Indian? Lepidopterous 
Insects, F} Moore (Asiatic Society); Regenwaarkemingev in 
_Nederlandsch Indie, 1881 (Batavia) ; Lohrmann’s Mondcharten, 
J. A, Barth of Leipzig; The Land of the Bey, T. Wemyss Reid 
(Low and Co.); Catalogue of -Fossil Foraminifera in the British 
Museum; Die Seefischerei an der Westkisten -Schwedens, 
‘Gerhards. Yhlen (Norstedt und Soner, Stockholm) ; Botanicon 
Sinicum, E. Bretschndider (Me D. Trubner and Co.).; Tabular 
View of the Geological Sy$tems, Dr. Clement (Swan Sonnen- 
schein) ; Report on Injurious Insects, E. A. Omerod (Swan 
Sonnenschein) ; Bibliographie Generale de |’Astronomie; vol, 1i. 
(Brussels) ; Proceedings American Association, 2 parts; Col- 
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hery „Ventilation, Alan’ Bagot (Kegan Paul) ;. Report U.S. 
Geographical Surveys, vol. vii. Archæology (Washington); Réport 
of the Metropolitan Board df Works, 1881; Botanical Aalas, parts 
rand 2,*D. M‘Alpine (W. and A, K. Johnston); Ancient Water 
Line: D. Milne Home (Edinburgh, Douglas); Laboratory 
Guide, A. HÂ Church (Van: Voorst); Wolf's Naturwissen- 
schaftlich-Mathematisches Wade-Mecum ; Madgira, its Scenery 
and how to.see it, Ellen M. Taylor (Stanford); The Founda- 
tions of Mechanics, W. F. Browne (Griffin and Co.); Land 
Nationalisation, A. R. Wallace (Trubner and Co). 


THe additions tothe Zoological, Society’s Gardens during the 
past week include a Rhesus Monkep (Macacus erythreus) from 
India, presented by Capt. E. B, Stephens, R.N. ; a Pig-tailed 
Monkey (Macacus nemestrinus) frog Java, presented by Miss 
R. M. Stanley ; two Striped Hyenas (Hyena striata) from 
India, presented by Mr. N. H. Beyts ; a Cape Zorilla (Jctonyx 
zorilla) frome Capa Colony, ‘presented by Capt. Farmef, s.s. 
Pretoria ; a Three-striped Paradoxure (Paradoxurus trivirgatus) 
* from India, presented by Mr. R. A. Sterndale; a Puma (Felis 
‘ concolor) from America, presented by Capt. J. Jellicoe, R.M. 
s.s. Moselle; an American Tantalus (Tantalus loculator) from 
Columbia, presented by Mr, H. B. Whitm&rsh, R.M. s.s. Moselle; 
a Java Sparrow (Padda oryzivora) from Java, presented by Miss 
M. North; a Landrail (Crex pralensis), British, presented by 
Mr: A, Battiscombe; a White Pelican (Pelecanus onocrotalusy 
. from North Africa, presefftted by Mr. (C. G. Bolau; a Lesser 
White-nosed Monkey (Cercopithecus petaurist2) from West 
Africa, an Emu (Dromeus novehollandig) from Australia, four 
Summer Ducks (Aix sponsa) from North America, three Brant 
Geese (Bernicla brenta), two Common Wigeons (Mareca pene- 
lope), a Common Buzzard (Buteo vulgaris), European, deposited ; 
two Great Anteaters (Afyrmecophaga jubata) from South America, 
a Negro Tamarin, (Midas ursulus) from Guiana, a Purple Heron 
(Ardea purpurea) from Java, a B’ue-crowned Hanging Parra- 
keet (Zoriculus galgulus) from Malacca, two Rose-breasted 
Grosbeaks (Hedymeles ludovicianus) from North America, a 
Bell’s Cinixys (Cinixys belliana) from Angola, purchased ; a Red 
Deer (Cervus elaphus), born in the Gardens; two Herring Gulls 
(Larus argentatus), two Impeyan Pheasants (Lophophorus impey- 
anus), four Horned Tragopans (Ceriornis satyre), two Peacock 


Pheasants (Polyplectron chenguis), bred in the Gardens, The | 


following species of insects have emerged in the Insect House 
during the past week—Silk Moths: <Actias selene, Attacus 
, mylitta, Attacus cynthia, Telea polyphemus ; Butterflies: Lime- 
nitis sibylla, Argynnts paphia, Lycena iolas; Moths: Chero- 
campa elpenor, Sphinx pinastri, Sesia spheciformis, Sciapteron 
tabaniforme, Callimorpha dominula. 

PERRAS E E 

” OUR ASTRONOMICAL COLUMN 


THE ComET (1882 a@).—~In a circular issued from Lord Craw- 
ford’s Observatory on May 29, Dr. Copeland remarks that the 
spectrum of the nucleus of the present comet deserved the 
closest attention, as it showed ‘‘a shatp bright line coincident 
with D, as well as strong traces of other bright lines, resembling 
ın appearance: those seen in the spectra of y Cassiopeize and 
allied stars.” For some weeks the head had exhibited white 
light, which nfight be inherent in the comet or the reflected light 
of the sun; on May 28 the nucleus began to ‘throw out yellow 
rays, which on June r were also given out by parts of the tail 
‘immediately behind the head. ` Of y Cassiopeix, Secchi writing 
in°1877; says: “ Le plus remarquable de ces étoiles exceptionelles 
esty de Cassiopée, qui présente les raies spectrales de hydrogène, 
non pas noires, par renversement, mais directement brillantes,! 
curiosité unique jusqu’ici dans-tout le ciel. I n'y a que £ de la 
Lyre qui ait quelquefois les raiesbrillantgs, et encore pas toujours, 
- parce qu’elle est variable”; and hẹ further writes of 8 Lyrze,' 
“Ele nous a montré une fois, anemaximum d'éclat, les raies 
brillantes de Vhydrogéne, comme y de Cassiopée, chose que 
nous.n’avons plus. vue ensuite, bien que nous l’ayons souvent 
cherchée.” oe s 


| fitted to take off thre direct 





The Radcliffe meridian obsevatidn of the comet on May 20, 
communicated by Mr. Stone last week, shqws hat the place 
calculated from the orbit we then published required only the 
foJowjng small corrections#-—-Aa.cos8 = — 18 AS = + 40. 

The Kiel observation on May 31 indicates Sorrections.6f +4”, 
in R.A., and — 19” in declination, : 

The positions given last wee for June 10 and Ir are pot 
likely to require material correction. In seekiagfor the comet 
m daylight on those dates, care should be taken to focus accu- 
rately (for this purpose Mercury or Venus may be available), 
and a pretty long ‘‘dew-cap” or a. cardboard: tube should be 
€ nlight from the objêct-glass.# At 
so short a distance from the sun, x will of course be necessary to 
use a dark glass, but it may be weil that the illuminétion of the 
field should not he diminished muchebeyond. that whieh the eye 
will readily bear. More than one astronomer considesgd he had 
missed. seeing the first comet of W847 in daylight on March 30, 
by usthg too dark a glass; this was the dpinion of Dawes, who 
could not otherwise explain his want of success. ', 5 

On August 9 the comet situated near the star 16 Virginis will 
have the same theoretical intensity of light as at the first Harvard 
College observations on March 19, setting ‘in London about rh. 
50m. after the sun, On July.5, when not far from Regulus, the 
mtensity of light is equal to that on May 6.. ` ` 


THE ‘TRANSIT OF MERCURY, 1881, NOVEMBER 8.—This 
phenomenon was fully observed at Sydney, by Mr. H. C. 
Russell and seven assistants. ‘The:mean results are as follows, 
im Sydney, M.T. :— 


ant hm s 
. First contact—external ... 8 21 57°83 a.m. 
3 —internal 8 23 40°65 a.m. 
Last contact—internal ‘... I 40 25°16 p.m. - 
a —external .., I 42 9'22p.m. 


Tf we calculate with Leverrier’s Tables of the Sun and Mercury, 
and adopt his diameters, the above observations show differences 
for the internal contacts of +22°9s. and +26°2s, respectively. 

THE SMALL PLANETS,—The number of known members in 
this group is now 225, the last one having been discovered by 
Palisa at Vienna on April 19. 
distant division of the group, the period of revolution exceeding 
six years. . . p 

THE CORDOBA ZONES.—We have received vol. ii. of ‘* Re- 
containing the observations of stars in zones, made during the 
year 1872, and shall give an earlyaccount of this importantevork, 
for which astronomy is indebted to Dr. Gould’s untiring energy 
and zeal, and the enlightened liberality of the Argentine Govern- 
ment in promoting the interests of science. 7 

s 





CHEMICAL NOTES 


In the Chemical Section of the Meeting of Bohemian Natu- 
ralists in Prague, on May 27, B. Brauner (Fellow of The Owens 
College) communicated a paper on the atomic weight of didy- 
‘mium. The author’s former determinations gave the number 
146°6, but after farther purification he finds now didymium to be 
145°4. Both samples were entirely free from any known earth 
metal. Assuming that both numbers are true, the author re- 
marks that the only explanation which can be gwen, is that 
‘s didymium” is a mixture of two (or more) bodies, one, whose 
atomic weight is swad/er than 145°4, and a second, whose atomic 
weight is greater than 146°6. Thus it is clear that the chemistry 
of didymium becomes as complicated as that of “erbium,” 
which was thought to be a simple earth, and later on was split 
up into the followmg earths, viz. real (1) erbia, (2) terbia, (3) 
scandia, (4) ytterbia, (4) thula, and (6) holmis, The evidence, 
that the mineral cerite contains other earth metals besides cerium, 
lanthanum, and didymium, has been given “ey the author some 
time ago (Monatshefte ui, 1) when he found that the spark-spec- 
trum of the portions intermediate between lanthanum and 
didymium, as well as of those between didymium and cerium, 
_contains zew dines, not belonging to any known cente metal. 
` The author is pursuing his researches in the laboratories of the 

Owens College. K 

ZIMMERMAN, who recently determined the densities of gaseous 
uranium: tetrachloride, and bromide, has obtained pure-metallic 
uranium, and made measurements of its specific heat, which 
egmpletely confirm the number 240 as the atomic weight of this 
metal (Berichte,-15, 847). 


N 


It appears to belong to the more 


sultados del Observatorio Nacional Argentino # Cérdoba,” | 
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J. W. Brian, from the results of determinations of molecular 
refractions of®mamy carbon compounds, concluded that the 
5 atomic refraction’ óf carton varies according as the atoms of 
carbon are tetrávaleñt, “divalent, or`ħonovalent (singly, doubly, 
In 
calculating molecular refractions, Brtihl ‘used ~the empirical 
expression ~ $_9-M; Landolt “has recently re-calculated the 
‘ratios ot “many molecular, refractions by the,use of the formula 
rey Mi deduced by Lorenz from. the theory of light; his 
n° as. le i i ee 
results entirely confirm these arrived at by Éruhl by the use of 
the empirical expression stated above ' 7 


IN thei? researches on ozene, MM, Chappuisand Hautefeuille 
have made use of the spectroscope ta trace the progress of the 
chemical change. which occurse when oxygen, or a mixture of 
oxygen and nitrogen, i$ subjected to the action of -the electric 
discharge, They find thet ezone is characterised by a distinct 
absorptye spectrum, the prominent bands in which are two in 


© number situated in the neighbourhood of D. The same bands 


are prominent in the absorptive spectrum of liquid ozone, 


- MM. CHAPPUIS AND KIAUTEFEUILLE also find-that the 
amount ot ozone produced by the action of the electric dis- 
charge on a mixture of oxygen and nitrogen increases to a 
maximum, then decreases to.a minimum, then again increases, 
and so on; by the aid of .the spectroscopic method they :trace 
this oscillation to the formation and decomposition of an oxide 
of nitrogen, not -hitherto observed, whicli they propose to call 
a oxide (acide pernitrigue) (Compt. rend., xciv. 858 and 
urr). ag a 

THE Yournal of the Society of Chemical Industry, the fourth 
number of which is now before us, promises to be of very great 
service to all who are interested in chemical manufactures. The 
present number of the journal contains papers read before the 
Society on ‘Smoke Abatement,” ‘‘The Chemical Technology 
of Jute Fibre, ‘* The loss of Sulphuric Acid in the Manufacture 
of Salt Cake,” &c. Notes on the more important recent 
technical applications of chemistry and chemical physics, and 
very useful classified abstracts of recent patents complete the 
number. . 


e 

In the last number of the Berichte of the German Chemical 
Society (xv, 4161) HH. v. Meyer and H. Goldschmidt describe 
an apparatus by means of which the specific gravities of gases 
may Be determined at very high temperatures. The apparatus 
concists of a cylindrical porcelain tube 500 or 600 mm. in length, 
capacity about 100c.c., furnished with a capillary tube of about 
200c.. long at each end, The apparatus is heated, the air is 


© driven out by an inert ‘gas, ag. by nitrogen, the gas whose 


` 


specific gravity is required 1s allowed to enter the apparatus, and 
the weight of this gas is determined by driving it out, by means 
of an inert gas, into some liquid by which it is completely ab- 
sorbed.- The temperature may be, calculated from the ratio 
between the volume of air contained in the apparatus under the 
conditions of the experiment and the volume contained at the 
ordinary temperature of the room, By the use of this apparatus 
the authors have determined that the density of cyanogen is 
normal (i.¢. corresponds with the formula C,N,) between 100° 


and 800°, but that at 12c0° this gas is decomposed with evolution ` 


of nitrogen. 


PHYSICAL NOTES 


A NEW method of-comparing the brightness of different 
. coloured lights has been proposed by Herr Brutke ( Wien, Ber., 
84). He finds that objects cease to be visible at a greater visual 
gngle, the more they differ from the background on which they 
are seen, only in colour and not in biightness. Ifa board be 
set up, which is black at one end and white at the other, with 
successive shades of grey between (a brightness-table), oné may 
determine the brightness, e.g. of a coloured paper, by placing a 


piece of it before different parts of the board, and noting the + 


place where, with shortest interval, it becomes mvisible. This 
relation- of brightness, in red and blue, varies’ much with the 
stréngth of illumination, so that each determination becomes in- 
valid, “where -the’ illumination is considerably altered. Herr 
ae believes such a table might be useful in the colourless 
reprödüction of` paintings (drawings, copper-plate engravin; 

&c.). Further, he constructs a phaometes in which, instead of 


~ 
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‘the brightness-table, he employs a.varigble illumination gf the 
object to be distinguished from it. . ` 


THE specific gravity of liquid stel has been determined by 
Herr ‘Alexjeff; by a method proposed by Herr Petrusthewsky 
(Fi d. Russ. Chem. Phys. Ber., 12). A porcelain tube, open at 
both ends, was connected at one end with a foromg pump and a 
manometer, while the other end was immersed in liquid steel toa 
given depth (thegtube vertical). Or®pumping, bubbles appeared 
at the latter end; and the indication of; the manometer.at that 
moment, compared with the depth of immersion, served,for de- 
termination of the relative density of the stee] and the liquid 
(naphtha) used dn the manometer. The specific gravity of 
liquid steel was thus found tobe 8°05, and so, greater than that 
of solid steel, _ e e g 


ACCORDING to Herr Antolik (Wied, Ann., 3) very regular 
and pure Lichtenberg figuges are obtained on splftrical glass 
vessels filled with warm water at about'60°. C. The*surface can 
be|made at will electrically. positive or negative (which is not the 
case with ebonite or re.iii), ` Wires are inserted ‘which are fur- 

_nished with balls at their upper end. Ifẹ positive*electricity be 
introduced, electricity of that kind becomes free at the surface, 
and on dusting with Villarsy’s mixture, a quite homogeneous 
sulphur layer is produced. Very regular discs appear on drawing 
sparks with the knuckles. A number of interesting effects are 
described by the authar. ° 


ee : ° A 

_ Pror. H. M. PAUL has communicated to the Seismological 
Society of Japan.some notes on the effect of railway trains in 
transmitting vibrations through the ground. A box holding 
about twenty pounds of mercury thickened by amalgamation 
with tin, was placed upon a heavy pléhk screwed. to the top of 
-a post sunk 44 feet into the ground. Images reflected inthe 
‘surface of the mercury were observed by a telescope, as in 
méridian observations. An express train passing ‘at a distance 
_of one-third of a mile, set the surface of the mercury in con- 
fused vibration for two or three minutes. Other observations 
were made at stations atsomewhat greater distances, The ex- 
perimenter also found that a one-horse vehicle passing along a 
gravelled road 400 or 500 feet distant, caused a temporary 
agitation of the mercury whenever the wheels struck a small 
stone. 


AN extremely valuable series of notes on physiological optics, 
from the pen ‘of W. Le Conte Stevens, has lately appeared in 
the American Journal of Science: most of these relate to stereo- 
scopic vision and the theory of the stereoscope, They are both 
too valuable and too full of matter to render full justice possible 
inja brief note. $ 


‘A NEW form of refractometer, producing intetference-bands 
and rings between two pencils of light which “have traversed 
paths at right angles to each other, is described by Mr. A, A. 
Michelson in the American Journal of Science. In the path ot 
aray from a lamp, a piece of plane-parallel glass ıs interposed 
‘at 45°.» The two pencils respectively reflected and refracted are 
then returned along their own paths by mirrors normal to each ; 
and these returning rays unite.at the point whence they parted, 
giving a resultant ray at right angles to-the former path. The 
theory of this refractometer is deduced by Mr. Michelson, who 
devised this apparatus for u-e in his experiments to test the 
hypothesis of a relative velocity between the earth and the 
Inminiferous ether. 


M. VIOLLE finds the temperature of fusion of zinc free from 
lead, cadmium, arsenic, and other impurities to be 929°6° (C.); 
the value previously found by Edm. Becquerel was 932°; that 
given by Sainte-Claire Deville and Troost being 1040". 


THE rapidly-reversed currents generated in # ordinary Bell 
telephone do not sensibly affect the needle of a galvanometer 
even when-the loudest tones are being sung into the instrument. 
Nevertheless M. Chardonnet has made the curious and interest- 
ing observation that during the short period while the note is 
increasing or diminishing in intensity, a deviation of the needle 
is‘observed. The explanation advanced is that during the rise 
or fall in intensity the alternate currents are no longer of equal 
strength, the odd semi-pscillations being either greater or less in 
amplitude than the eyen semi-oscillations during the period of 
rise or fall. wr ° 

SoME interesting new pieces of acoustical apparatus have been 
recently described by Herr Hartmann (Wied. Beibl. No. - 3). 
The metorophone shows the change of rotatory motion into 
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. ` 
sounging motion, ard the dependence of the qualities of the tone 
on the nature of the motion.’ A rapidly-rotated shaft has an 
adjustable eccentric with ¿jointed rod, which at each rotation 
pulls a large drum-skin to and fro, A bell-mouth sfrengthens 
: and-concentrates the tones, The velocity of rotation determines 
the pitch; the eccentricity the strength of the tones, The 
piononiotor acts on the opposite principle, rotatory motion being 
got from vibration. In the clectremagnetophone a piece of sheet- 
iron under an electrcmagnet has a point dippi 


memorane-sirenSs similar, but a solid sliding contact takes the 
place of the mercu®y, and a driving-wheel giv rapid interrup- 
tion. Again, a tuning-fork is supborted so as to'be capable of 
rotation before a resofiance-case, According to position it gives 


a strong resonance or a weak interference tone, the latter slghtly® 


higher, On rotating, the formergbecomes lower, the latter 
‘higher, and'the dissonance ever greater. A resonance-inter- 
Serence-pipe is formed by connecting a caoutchouc tube with the 

` nodes of an dpen pipe. If the tube be shortened by pressure 
at different Parts, thegone of fhe pipe 1s raised or lowered through 
resonance-interference, is extinguished, or lets only the first over- 
tone be heard. ‘These inshuments are made by G. F. Weigle, 
in Stuttgart. 


CONTINUING his researches on ‘ ‘adsorption,”” or condensation 
of gases on surfaces of Solids, Herr Kayser (Wied. Ann. Nọ. 4) 
has studied the influence of the adsorbing material, The pres- 
swe was determined, which occurred in the glass vessel when 
given volumes of gas had been in contact with the solid mate- 
rial. ` The gases weregcarbonic acid, sulphurous acid, and 


* ; ammonia, and thése were adsorbed in the empty glass vessel, by 


coarse glass powder, and by turnings of brass and wrought iron. 
The metal-turnings were quite clean and unoxidised, and before 
each experiment they were heated 2 vacuo to about 300°, to 
remove gas, It was fonnd that pressure was greatest, and so 
adsorption least, in the empty vessel. The orcer of increasing 
- adsorption wa§, in general ; empty vessel, iron, brass, and glass 
powder. By the empty vessel, SO, was least condensed, CO, 
, and NE, about equally. Also, on the metallic surfaces, SO, 
always gave greater pressure than NH,; between CO, and SO, 
there was hardly any difference. By the glass surfaces, on the 
other hand, CO, was comparatively little condensed, NH, con- 
siderably, and SO, to a large extent. 


~ ' THE behaviour of mercuy when polarised in contact with 

~ dilute sulphuric acid (as in Lippmann’s well-known experiments), 
and with other acids and salt solutions, has been studied by Herr 
Konig at the instance of Prof. Helmholtz (Wied, Anu., No. 5). 
The surface-tension, it is shown, reaches 2 maximum ata mean 
state of polarisation different for different liquids ; ‘the values 

- diminishing on either side, as one removes from this;‘and ‘both 
with positive and negative charges. Prof. Helmholtz offers some 
comments by way of theory on the phenomena. 


From experiments at Würzburg (Wied. Ann., No. 5), Mr. 
William Hallock infers the correctness of the view that the 
changes of electromotive force of the Smee element are due, to 
action of polarisation, The Mectromotive force of polarisation 
is by no means independent (he affirms) of the nature of the 
electrodes, and it considerably exceeds that necessary for visible 
decomposition, The polarisation cannot be calculated from the 
heat phenomena, ; 


To find whether the two coefficients used “in equations of 
- motion of incompressible liquids—one of viscosity, the other of 
variable adherence of the liquid to the walls—are independent of 
velocity, M, Elie (Journ. de Phys., May) rotates a solid sphere 
_ within anoth® filled with liquid, and hung bifilarly. Thesmaller 
sphere (0°04 m, diameter) is supported bya metallic wire passing 
through an aperture in the larger (o'12 m.) between the suspend- 
ing wires to the vertical axis of an electric rotatory apparatus. 
` During rotation (2 to 10 turns in a second) the hollow sphere is 
displaced to an amount indicated by a reflected light spot, and 
, Stops when.the moment of the bifilar “suspension balances that 
due to friction, In all the experiments with water, the reactions 
due to friction were found tg increase more rapidly than the 
velocity ; the ratio increased- a third’ when the velocity was 
doubled ; hence it appears that fhe viscosity or adherence, or 
both together, increase with the velocity, : 


THE name of res, has been given by Prof, Wartmann to 
an apparatus (described in the Archives des Scrences for May) 


m mercury; 4 | 
‘> current passing through the coils and the:point becomes readily | 
joternfittent, -and the membrane sounds. The electromagnetic | 





whereby thé intensity of a dered ectric current may be rapidly 
varied from zero to a maximiim, and which indicates exactly the 
relation of those variations. A graduated nfttalffc ring round a 
triod-supported column egcloses a thick disc of glass or ebonite, 
resting on the six radii of the.ring. In the upper surfaceeof the 
disc is a circular trough:of mercury receiving two’ copper ‘eléc; 
trodes at the bottom, at a semigircle of interval, A cross-bar 
on the top of the column, ‘n which it turns gs™xis, acts, ds & 
movable Wheatstone-bridge ; it has two terminal verniers, and 
twa screws dipping in the mercury; these latter are insulated, 
but communicate, through central binding screws, with a mirror 
galvanometer, ~The intengity of the derived current yries 
according as the bridge is di®plaged. 
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4 GEOGRAPHICAL NOTES * 

Tue last work by Dr, E. Regel, om the Flora of Central 
Asia, which bas recently appeared in the ‘‘ Acta Horti Petro- 
politani” (vol. vii.), gives to Prof. Rehring, of Perlin, the 
opportunity of discussing the relations between the prent flora 
and fauna of the North-eastern Asiatic Steppes, and “the Fost- 
glacial flora and fauna of Middle Eprope. Prof. Regel, on the * 
ground of his researches in Asia, arrived at the conclusion that 
out of the species which inhabited Central Asia during post- 
glazial times, very few have migrated towards north-western 
A-ia and to Europe, and that the. species now inhabiting this 
part of Asia have probably immigrated from Europe. The same 
was the conclusion arrived at several years ago by Dr. Rehring, 
when he and Dr. Liebe discovered in the Diluviumgof Germany 





‘(at Westregeln and at Gera), a steppe-fauna much akin t? the 


West Siberian (Dipus jaculus, Arctomys bobac, Spermophilus 

altaicus, Logomys pusillus, Equus caballus, &c.), which facts led 

him to the’ inference that in post-glacial times middle Germany 

enjoyed a steppe vegetation and climate. The same steppe 

fauna has since been discovered at many other places in Ger- 

many, so that it may be said that the German diluvium encloses 

an unmistakable steppe fauna. Dr, Rehring discovers*in Dr. 

Regel’s work new proofs in favour of his theory of migration of : 
the diluvial fauna from Europe to Asia, in opposition to the 

theory of the late Dr. Brandt, who considered North-western 

Asia as the true fatherland’ of the European diluvial fauna. 

We may observe that Dr. Rehring’s theory would imply the 

migration of the German steppe fauna, not only to North-western 

Siberia, but also to Eastern Siberia, during the post-glacial 

period, which would involve several important difficulties; We 

believe that a true theory of themigrations of post-glacial faunas 

can be established only by taking into account the history of the > 
glacial period in Asia, which history has never investigated. 


DiscussING the character of the Glacial periods on the Cau- 
casus, M. Moushketoff points out (Zevestia, vol, xviii. fasc. 2), 
those featnres which are common to the former glaciers of the 
Caucasus, and those.of the Zerafshan in Central Asia. He 
observes the present comparatively small extent of glaciers and 
snow-fields in both countries. The area now covered with per- 
petual snow on the Caucasus is very small (250 square kilo- 
metres) compared with the extent of the same regions in the Alps 
(more than.3000 square kilometres), The same relations—M. 
Moushketoff says—must have existed to some extent between both 
countries during the Glacial period, because of thegreater dry- 
ness of climate on the Caucasus, and still more in Central Asia, 
in comparison with Western Europe. ` He concludes, in accord- 
ance with M. Abich and many others, that the ancient glaciers 
of the Caucasus had a far greater extension than the present ones 
(for instance, those of the Elbrouz reached, at least, down toe 
5200 feet, and the Baskan glacier united into one single mass all 
the present small glaciers which do not now descend lower than 
6609 to 8600 feet). Nevertheless the glaciation was not so general 
asin Western Europe. This conclusion onlemust be provisional, 
the traces of the Glacial period havmg not yet been the subject 
of a thorough exploration, either on Caucasus or in Turkestan, 
whilstthe obliteration of these traces has been far more complete 
in: both these countries than in Europe. Taken in its widest 
Sense, the supposition that the glaciation has been less intense in 
Micdle Asia than in Europe seems very probable, and has been 
arrived at also by other explorers of Turkestan and Siberia. 


BESIDES the Annual Address of the President, Lord Aberdare, 
reviewing the geographical progress of the year, the June number 
af the Proceedings of the Royal Geographical Society contains 
Mr. O’Donovan’s paper on Merv; M., de Gorlofft’s account of 


, 
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his jqurney in the Atlas and*he Northern part of the Algerian | Rykatcheff made a communication on tides in fhe atmosphere. 


Sahara; the Rev. Thos. Wahefield’s fourth ' journey to.the 
Southern Galla cowħtry ; and Capt, Paiva de Andrada’s. Zambesi 
Expedition, 1881. We learn that ¢he Search Expedition for 
Mr, Leigh Smith $ now organised,.and will be. commanded by 


© Sir AllereYoung., The expedition will leave this month. 


He proved the correctness of the theory of Laplace with Mgard 
to atmospherical tides bythe discusgion of a very great number 
of anemnetrical observations. E 


Pror. LENSTRÓM, Secretary of the Meteorological Commis- 
sion of the Society of Science in Finland, anxiogs that Finland 


! From a letter of Consul H., £. O'Neill in the June number of | may participate ın the Circumpolar observations, has offered to 


the Geographical Society’s Proceedings, it would seem_that the 


erect a station aigSodankyla (67° 20’sN., 26° 40’ E.), which, pro- 


e ! ğ 
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tt snow-clad Irati” spoken of by Messrs. Maples and Goldfinch | position has been accepted by the President of the International , 


as reported to exist in the country south-east of Lake Nyassa, is 
probably a delusion. Mr. O'Neill was close to the mountain, 
whith he estimates at not more theh between 5000 to 60co feet 
above the sea. ° - 


Miss ẸLLEN ‘M. TAYLQR has compiled a yery useful, guide- 
beok to Madeira, uncer the title of ‘‘ Madeira: its Scenery, 
and How to See It” (Stanford), She gives the very kind of 
information intending visitors are likely to want, and the posses- 
sion of which will save themymuch trouble. While Miss Taylor 
draws lafgely on existing authorities, she also gives the results 
Her list of trees, flowers, ferns, and 
seaweeds will be useful to the amateur naturalist. 


THE first paper in the Jufbe number of Piter mann’s Mitthei- 
lungen is on M, Charnay’s expedition to the ruins in Central 
America, by Herr Fred. Kofler. Dr. Hermann J. ‘Klein has 
an article of much interest on ‘Some Volcanic Formations in 
the Mcon,” in which he suggests that the lunar surface ought to 
be, carefully examined by geologists, in order to discover the 
exact conditicn of things as compared with terrestrial geology. 
There is a Short account of Oschanin’s exploration of Karategin 
in 1878, and a very useful paper by Herr B. Hassenstein, on the 
geographical and cartographica] literature of the Indo-Chinese 
border-lands, with a map of the Tibetan and Indo-Chinese 
border-region. 


THE last number of the Jzvestia of the Russian Geographical 
Society (vol. xviii, fasc 2), contains a gocd many valuable papers. 
-We notice among them the preliminary report on the geological 
exploration of the former beds of the Amu-daria, by A. E. 


Hedroitz ; a paper by M. Mousketoff on his geological] explcration | gy! 
of the Caucasus ; a description of an excursion to Seraks, by | so 
P. M. Lessar, with a map of the®route between Askabad and | 6, 


' e Seraks ; a notice by A. Regel of his journey to the Karategin 


and Darvaz,dated Kaia-i-Khumb, with a map ; on the sands of 
Ferghana, by M. W, Malahhoff, and a variety-of small notices. 
We are glad to learn that the /eves¢éa will have a special depart- 
ment, “ Polar News,” devoted @o all that concerns the exploration 
of Polar regions; it will be under the direction of Baron 
Wrangel. 3 : 


WE leara from the /zvestia of the Russian Geographical 
Society that Dr, A. E. Regel has returned from his jcurney to 
Karategin and Darvaz to Samarkand, and is preparing for a new 
journey to the Pamir. 


ProF. NORDENSKJÖLD has telegraphed to the Mayors of 
Tromso, Hammerfest, and Vardo, on behalf of Herr Oscar 
Dickson, of Gothenburg, asking them to acquaint skippers 
leaving for the Arctic Sea, with the rewards-offered by Herr 
Dickson for the Discovery of the Hira, viz. 2252. to be paid to 
the one who may first relieve Mr. Leigh Smith or any of his 
companions ; 1402 to the one who may first discover and give 
information in writing of the crew of the Zzra, of a later date 
than November 1 last, 56/. for the first information, by tele- 
graph, addresced to Herr Oscar Dickson, that any one of the 
crew of the Æzza has been found, or a letter from either of a 


© © later date than that of November 1 last. 


THE German Antarctic expedition, consisting of Dr. Schrader | T? tbe case of thiee of t 


. and six companions, have sailed by the Hamburg mail steamer 

“for Monte Video, *hence by Imperial corvette to the island of 
South Georgia, to establish a scientific station for meteorological 
observations, They will remain twelve months, 


AT the last meeting (May 30) of the Russian Geographical 


Society, the Secretary said that a telegram received from Irkutsk | 


announces the possibility of establishing seven new meteorologi- 


cal stations in the far north, namely, at Verkhoyansk, Orlensk, - 


Witimsk, Olekminsk, Kirensk, Nokhtnisk, and Preobrajensk, 
tesides-the station already established at the mouth of the Lena. 
The necessary instruments will be forwarded immediately by the 
Central Meteorological Observatory, At‘the same meeting, M 

aa 


Congress, Dr. H. Wild, of St Petersbufg. 
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| THE ROYAL, OBSERVATORY 


VIBE annual visitation of the Royal Observatory took place 

' on Saturday, when the Astronomer-Royal, Mr. W. H. M. 
Christie, presented his repost, Res 

“The Report,” Mr. Christie states, “ here present&d, refers to 
the period of twelve months, ending May 20, 1882, a -fixed 
date being taken, conveniently ngar to the visitdtion day. Sir 
G.' B. Airy resigned his office on August tg, 1880, and a portion 
of Ithe observations here referred to were made under his super- 


“ee 


intendence. There seems to be no occasion to separate these ° 


from the remainder, as the course of observation which Sir G. 
B., Airy has carried cut for {so many years has been contmued 
without escential alteration in its main featur®s,” 

Of the Transit of Venus instruments the Report states, two 
transits, three altazimuths, five 6-1nch equatoreals, two photo- 
hehograph mountings, nine clocks, and one Transit of Venus 
model have been sent to Mr Stone at Oxford for use in the 
forthcoming Transit of Venus, and thme transits, an altazimuth, 
a photoheliograph, and two clocks are at the Cape of Good 
Hope, where they will be available for the Transit of Venus. 

A series of pendulum observations was made in the record 
room last autumn by Major Herschel, R.E. 

‘After giving details as to the uwual astronomical observations, 
the altazimuth, and other matters, Mr. Christie. goes on to speak 
ofithe spectroscopic and photographic observations :— 

“ During the twelve months ending May 20, 1882, the sun’s 
romosphere has been examined with the half-prism spectro- 
ope on 36 days, and on every oceanon prominences were seen. 
h one day a detailed examination of the whole spectrum of ‘the 
chromosphere was made at 24 points on the sun’s limb. Several 
prominences have shown great changes in the course of two or 


three minutes, and large displacements or contortions of the- 


bright lines, indicating very :apid motions of approach or reces- 
„sion have been noted. In particular, a prominence examined on 
May 13; 1882, was observed to rise through a space of about 30” 


in less than two minutes, being at the rate of about 110 miles a - 


second, whilst the C line showed a displacement towards the red 
gradually increasing from 13 to 11°4 tenth metres, corresponding 
to a motion of recession increasing in two minutes from 36 to 
330 miles a second. Thirteen sun-spots have been examined on 
20 days with reference to the broadening of the lines in their 
spectra. The strong black lines or bands in the-part of the 
spectrum between @ and F, first noticed in the spectrum of a 
spot on November 27, 1880, haye been generally observed to be 
present in the spectra‘of spots during the last twelve-months, 
besides several fine lines in the same region of the spectrum to 
which there is nothing corresponding in the solar spectrum. For 
the determination of mo'ions of stars in the line of sight, 177 
measures have been made of the displacement of the F line in 
the spectra of 41 stars, 68 of the 4, line in 19 stars, and 9 of the 
ġ, line in 5 stars, Of the 61 stars observed, 15 had not pre- 
viously been examined, and the total number of stars of which 
the motions have been spectroscopically determined, is now 106. 

be stars observed in the æst year, a dis- 
persive power equivalent to that given by sixteen-prisms of 60° 
has been used. A ccmparison of the successive determinations 
of the motion of Sirius mdicates a progressive diminution from 
about, 22 miles a second in 1877 and 1878, to abovt 7 miles a 
second or less this year, and as other stars do not show anything 
Similar, it appears likely that the change is due to the orbital 
motion of Sirius. Further observations will, however, berre’ 
quired to -ettle the point. Thespectrum of Comet ò 1881,-was 
examined on six nights, that of Comet ¢ 1881, on three nights, 
and that of Comet a 1882, @n three nights. The spectra of the 
«first two objects showed the usual cometary bands corresponding 
to those of the first spectrum of carbon, and a continuous spec- 
‘trum from the nucleus and brighter postions of the head. ‘Comet 
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a 18%, has hitherto shawn only a continuous spectrnm with two 
irregular ill-defined maxima of light. ‘The observations of this 
camet are being.continuel.? p 

In the year ending May 20, 1882, photographs of the sun 
have been taken on 200 days, and of these 352 have been selected 
for preservatięn. Since the end of last August photographs 
have been taken on Sundays as well as on week days, There 
were, only 2 days out of 200gn which the sun’s disk was observed 
to be free from spots. There has been a large increase in the 
number and size of spots and facule, the mean of the daily areas 
for eath in 1881 being nearly double of the corresponding 
quantities for regen the increase is still cgntiaung, though 
with well-marked Mictuations, A very remarkable outbreak of 
spots occurred in April last, . ° 

With regard to maghetical observ§tions the report states that 
no important change has been made in the three magnetometers 
with whicl? the changes in the magaetic declination, horizontal 
force, and’ vertical force are continuously recorded by photo- ' 
graphy. . , , 

“ The large temperature corgection for the vertical force magnet 
has made it impractieable to discus. satisfactorily the diurnal 
inequality of vertical force and its dependence on solar activity, ' 
notwithstanding the great care'taken to keep the magnetic base- 
ment at as nearly uniform a temperature as possible. After ; 
giving details as to rearrangements of the earth-current appa- 
ratus, the report States that “fon four «lays during ‘the year, 
viz, September 12 an ; 
storms have occurred. Those of April we-e of more marked 
character than any that have taken place since the great storms 
of the year 1872, and it is a significant fact that exceptionally 
large spots made their’ appearance on the sun shortly before, | 
viz, on April rz and 17. Smaller magnetic movements are now 
als) much more frequent, the traces exhibiting a marked con- 
trast to their general appeirance some two or three years ago, 
In regard to the long period variation of about 11 years, we are 
able now to say defintely that the minimum as regards diurnal 
range of declination occurred at the commencement of 1879, 
whilst as regards diurnal range of horizontal force, it occurred 
unmistakeably earlier, about August, 1878. Since the epochs 
mentioned, each élement has, with small fluctuations, continued 
regularly to increase again in magnitude, the daily tange of 
declination having increased from 6'°59 at the beginning of 1879 
to o"15 in 1881, and that of horizontal force from ‘oorro (in 
parts of the whole H.F.) in 1878 to ‘oo18r in 1881. We 
have frequent applications from mining surveyors for the values 
of the magnetic elements, and recently the wish has been 
expressed that information as to the diurnal inequality and par- 
ticulars of. magnetic storms observed here should be commun- 
cated from ‘time to timeto the Col/iery Guardian newspaper, in 


„order that mining surveys may be carried out with due allowance 


for the diurnal and other motions of the magnetic needle.” - 
Under the heading of Meteorology, the Report states that 
“í the mean temperature of the year 1881 was 48°°7, being 0°°6 
lower than the average of the preceding 40 years. The highest 
air temperature was 97°°I on July 15, and the lowest 12°°7 on 
January 17. The mean temperature was below the average, 
6°°7 m January and 4°°8 in Qetober, and above the average, 
5°°g in November. In other months the temperature in general 
differed little from the average. On four days in July the tem- 
perature rose above 90°. The mean daily motion of the air in 
1881 was 291 miles,. being 12 miles greater than the average. In 
January and September the mean daily motion was 70 miles and: 
72 miles below the average respectively.. In April, August, and 
November it was 70 miles, 60 miles, and 71 miles above the 
average respectively. The gredtest daily motion was 999 miles 
on October 14, the day of the.great storm, and the least, 59 
miles on May 95. A velocity of 61 miles an-hour was recorded 
on October 14, and one of 58 miles an hour on April 29, these 
being both greater than any recorded in previous years. The 
greatest pressure was 53 Ibs, on the square foot on October 14 ; 
pressures of 46, 47, and 48 Ibs. were also registered. during the 
same gale. On'April 29 a pressure of 494 lbs. was recorded at 
a time when the hourly.velocity was 50 miles ; the- pressures 
corresponding to the maximum velocity of 58'miles an hour were 
not registered, the cord of the pressure pencil having slipned off 
the pulley.” z ‘ . wet 
** The volume of Greenwich ObsePyations for 1879 was printed ` 
and distributed last autumn, and the volume for 1880 was passed. 
for press in the middle of April. The copies are now. in the 
binder’s hands. As regards the volume for 1881, the transits are 
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- of additional professors. 


-had already become insufficient. 
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piinted to May 19, meridiañ zenith distances to April 2% azi- 
ane with the altazimuth to March 31, ands zensth distances to 
une 2, -> 

e‘ The number of chronofneters now being tested at the Obser- 
vatory is 214, 168 of which (120 _box-chronometers, 23 pocket- 
chronometers, and 25 deck-watches) belong to the Government, 
and are being rated after repair“previous to being, issue1 to ethe 
navy. The remaining 46 are placed here for the annual com- 
petitive trial, and of these 18 are fitted with Airy's supplemen- 
tary compensation. In addition to the above, 6 chron meters 
have béen placed on trial forthe Mauritius Ooservatory, and 5 
chronometers have ben tests for the Japanese Government. . 

‘There has been only one case of accidental failure in the 
automitic drop of the Greenwich time-ball, On four days the 
ball was not raed, on account ofethe violence of The wind. 
The Deal ball has been dropped automatically at 11 on every 
day throughout the year, with®the-exgeption of 15 days, on 
which there was e ther failure ia the telegraphic connection, or 
interruption from telegraph-sigaals*continuinz up to rh., and of 
one day when the current was too weak to release the trigger 
without the attendant’s assistance. On 3 days, high wind. made 
it impradent to raise the ball. The Westmiaster clock has con- 
tinued tə perform well, its errors having beea under Is. on 40 
percent of the days of observation, between Is. and 23. on 44 
per cent., between 2s, and 3s, on 14 per cent., and between 3s. 
and 4s. on 2 percent. Timessignals, originating ia the Obser- 


13 and April 16 and 19, magrtetic - vatory, are distributed at 10 a.m. and 1 p.m, to all parts of the 


country by the Post Office telegraphs.” A 

Mr. Christie concludes his Report by referring to some new 
arrangements for calculations and observations, whic! will greatly 
economise the time and labour of the staff. The staff, indeed, seems 
inadequate to the constantly increasing work. With reference 
to spectroscopic observation, for example, Mr. Christie says :—~ 
‘*With only one assistant available for observations, we can 
barely do half of the work which we have undertaken in defer- 
ence to a widely-expressed wish, and we are continually forced 


to make a choice between observations with conflicting claims on . 


our attention. As regards solar photography, the value of our 
results would be very greatly increased if the gaps in the Green- 
wich series were filled up by the help of the photographs taken 
in India dnd elsewhere under he auspices-of the Solar Physics 
Committee, so that the areas ande positions of sun-spots and 
facule should be given for every day. Iam in communication 
with the Committee on this matter, and am in hopes that the 
saving of labour recently effected in our photographic reduc- 
tions will enable us to undertake the work with our extsting 
staff.” 


e eee ee 
UNIVERSITY AND EDUCATIONAL. 
INTELLIGENCE 


Oxrorp.—The honorary degree of D.C.L. will be conferre1 
at the approaching Encænia upon the following among other 
distinguished persons :—Baron Nordenskjöld, Dr. Allen Thom- 
son, and M. Pasteur. 


CAMBRIDGE.—The election of a Professor of Animal Mor- 
phology took place on May 31, when Mr. Francis Maitland 
Balfour, M.A., F.R.S., Felléw of Trinity College, was by an 
unanimous vote of the members of the electoral roll gelected to 
fill the newly-established chair. The professorship was fes- 
tablished by a grace of theSenate-passed on May 11 by virtue 
of the provisions of, the University Statute for the establishment 
The stipend attached to the chair is 
300/. per ‘annum, and itis provided the professorship shall tere 
minate with the tenure of office of the professor first elected 
unless the University shall decide that the professorship shall be 
continuéd. The Council of the Senate in their report recom- 
mending the foundation of the frofessorshiffe laid stress on tha 
fact that the teaching of biology in Cambridge had lately been 


most successful and had rapidly developed. The classes are 


now so large that the accommodation provided a few years ago 
It was well known that one 
|branch of this teaching—viz. that of animal: morphology; had 
‘been created in Cambridge by the efforts of Mr. F. M. Balfour, 
‘and that it had grown- to its present, importance. through his 
ability as a teacher and his scientific reputation. The service to 
the interests of Natural Science thus rendered by Mr: Balfour 
having been so far generously given’. without any- adequate 
adademical recognition, the beneit of its continuance-.was en- 
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tirely®unsecured to the University, and the progress of the 
department unfer Mr. Balfour's direction remained liable to 
sudden check. Upon this representation the Senate unani- 
monslyeconcurred ip the report of the Council and established 
the profegsorship. 

EpinpurGs.—Dr, James G@kie, F.R.S., has been appointed 
to the Murchis@ngChair of Geology and Mineralogy ın succession 
to Prof. Archibald Geikie,- Director of the Geological Survey. 
Dr. Geikie will not epter upon the duties of his class till 
November next. g E 

Da. P. PHreiips BEDSON, F.C.Se, Demonstrator and assistant 
Lecturer on Chemistry in the Victoria University, Owens Col- 
lege, has bten elected to the Professorship of Chemistry in 
the Durham University Cojlege of Physical Scjence, Newcastle- 
on-Tyne. æ. ` x 





„SOCIETIES AND ACADEMIES 


. ë : LONDON ; 
Royal Society, May 25.—‘‘On the Cause of the Light 
Border frequently noticed in Photographs just outside the Out- 
line of a Dark Body seen against the Sky; with some Intro- 
a on Phosphorescence.” By Prof. G. G. Stokes, 
Sec. R.S. 

An observation I made the other day with solar phosphon, 
though not involving anything new in principle, suggested to me 
an, explanation of the above phenomenon which seems to me 
very likely to be the true one. On inquiring from Capt: Abney 
whether it ¢had already teen explained, he wrote: ‘‘ The usual 
explanation of the phenomenon you describe is that the silver 
solution on the part of the plate on which the dark objects fall 
has nowhere to deposit, and hence the metallic silver is deposited 
to ‘the nearest part stroagly’acted upon by light.” As this 
explanation seems to me to mvolve some difficulties, I venture to 
offer another, ` : 

1. }will first mention the suggestive experiment, which is not 
wholly uninteresting on its own account, as affording a pretty 
illustration of what 1s already known, and furnishing an easy and 
rapid mode of determining in a rough way the character of the 
absorption of media for rays of low refrangibility. 

. The sun’s light is reflezteé horizontally into a darkened room, 
and passed through a lers,? of considerable aperture for its focal 
length. A “phosphorus is taken, suppose sulphide of calum 
giving out a deep blue light,? and a position chosen for it which 
may e varied at pleasure, butgwhich I will suppose to be nearer 
to the lens than its principal focus, at a place where a section of 


_ the pencil passing through the lens by a plane perpendicular to 


its axf$ shows the caustic surface well developed. A screen is 
then placedsto intercept the pencil passing through thé lens, and 


_ the phosphorns is exposed to sunlight or diffuse daylight, so as 


ee 


to be uniformly luminous, and is then placed in position; the 
screen is then removed for a very short time and then replaced, 
and the effect on the phosphorus is observed. 

Under the circumstances described there is seen a circular disk 
of blue light, much brighter than the general ground, where the 
excitement of the phosphorus has been refreshed. This is sepa- 
rated by a dark halo from the general ground, which shines by 
virtue of the original excitement, not having been touched by the 
rays which came through the lens. ` 

2. The halo is due tc the action of the less refrangible rays, 
which, as is well known, discharge the phosphorescence. Their 

first effect, as is also known, is, however, to cause the phosphorus 
to give out light; and if the exposure were very brief, or else the 
intensity of the discharging rays were sufficiently reduced, the 
part where they acted was seen to glow with a greenish lght, 
which faded much more rapidly than the deep blue, so that after 
a short time it became relatively dark. ~ 
e 3. This changesof colour of the phosphorescent light can 
hardly fail to have been noticed, -but I have not seen mention of 
it. In this respect the effect of the admission of the discharging 
rays is quite different from that of warming the phosphorus, 
which, as is known, causes the phosphorus to be brighter for a 
time, and then to cease phosphorescing till it is excited afresh. 
The difference is one which it seems important to bear in mind 
1 The lens actually used was one of crown glass which I happened to 
have; a lens of flint glass would have been better, as giving more separation 
of the caustic surfaces for the different colours. = ` 
2 The experiments were actually made, partly with a tablet painted with 
Balmain’s luminous paint, partly with sulphide of calcium and other phos- 


phori in powder. 
è 


e 

in relation to theory. Warming the phosphorus seems to sgt the 
“molecules more free to execute vibrations of the same character 
as those produced by the action of she rays of bigh refrangi- 

bility. But the action of the discharging rays changes the 

character of the molecular vibrations, converting them into others 

having on the whole a lower refrangibility, and 

lasting. ; % 

4. According] when the phosphogis is acted on simultaneously 

by light containing rays of various refrangibilities, the tint of the 


resulting phosphorescence, and its more er less lasting character,” 
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peing much less 


depend materially upon the proportion between the excitmmg and - 


discharging rays emanating from the sourcesof,Mght. . Thus day- 
light gives a bluer and more lasting phosph®rescence than gas- 
light or lamplight. I took a®tablet which had been exposed to 
„the evening light, and had Sot rather fain’, and, covering half of 
it with a book, I exposed the other half to gaslight. On carrying 
it into the dark, the freshlysexpored half was seen tð be much 
the brighter, the light being, however, whitish, but®after some 
considerable time the unexposed half, was the brighter of the 
two. è $ 5 
Again, on exposing a tablet, in’ one past covered with a glass 
vessel containing a solution of ammonio-sulphate of copper, to 


the radiation from a gas flame, the covered part was seen to be. 


decidedly bluer than the rest, the phosphoresceice of which was 
whitish. Tne former part, usually brighter at first than the rest, 
was sure to be so aftewa very little timg T&e reason-of this is 
plain after what precedes. j : et 

_A solution of chromate of potash is particularly well suited 
for a ray filter when the object is to discharge the phosphores- 
cence of sulphide of calctum. When it stops the. exciting. rays, 
it.18 transparent for nearly the whole of the discharging rays, 


The phosphorescence 1s accordingly a good deaf more quickly * 


discharged under such a solution than under red glass, which, 
along with the exciting rays, absorbs also a much larger propor- 
tion than the chromate of the discharging rays, 
5. I will mention only one instance of the application of this 
arrangement to the study of absorption. On placing before 
excited sulphide of calcium a plate of ebonite given me by Mr. 
Preece as a specimen of the transparent kind for certain rays of 
low refrangibility, and then removing the intercepting screen 
from the lens, the transmission of a radiation through the ebonite 
was immediately shown by the production of the greenish light 
above-mentioned. Of course, after a sufficient-time the part 
acted on became dark. - $ 

. 6, Iwill mention two more observations, as leading on to the 
explanation of the photographic phenomenon which I have to 
suggest. , 
- Ina dark room, an image of the flame of a paraffin lamp was 
thrown by a lens on to a phosphorescent tablet. On intercept- 
ing the incident rays after no great exposure of the tablet, the 
place of the image was naturally seen to be luminous, with a 
bluish light. On forming in a similar manner an image of an 
aperture in the wmdow shutter, illuminated by the light of an 
overcast sky reflected horizontally by a looking-glass outside, 
this image of course was`luminous ; it was brighter than the 
other. On now allowing both ‘lights to act simultaneously on 
the tablet, the image of the-flame being arranged to fall in the 
middle of the larger image of Re aperture, and after a suitable 
exposure cutting off both lights simultaneously, the place of the 
image of the aperture on which the image of the Jamp had 
fallen was seen to be Zess luminous than the remainder, which 
had been excited by daylight alone. . The reason is plain. The 
proportion of rays of lower to rays of higher refrangibility is 
much greater in lamplhight than in the light-of the sky ; so that 


the addition of the lamplight did more harm by the action of’ 


ithe discharging rays which it contained on the phosphorescence 
produced by the daylight, than it could do gwod by its own 
‘contribution to the phosphorescence. tae Sa , 
7. The other observation was as follows:—The sanie tablet 
was laid harizontally on a lawn on a bright day towards evening, 
when the sun was moderately low, and a pole was stuck in the 
grass in front of it, so as to cast a shadow-on the tablet. After 
: a brief exposure, the tablet was covered with a dark cloth, and 
carried into a dark room for examination, i 
It was found that the place pf the shadow was brighter than 
the general ground, ahd also a deeper blue. For a short dis- 
tance on both sides of th® shadow the phosphorescence was a 
little feebler than at a greater distance. 
This shows that, though the direct-rays of the sun by them- 
selves alone would have strongly excited the phosphorus, yet 
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acting along with the diffuged “light from all parts-of the sky, 
they did more harm than good. They behaved, in fact, like the 
rays from the lamp in the experiment of Section 6. The slightly 
inferior luminosity of the parts to some little distance dh both 
sides of that on which the shadow fell, shows that the loss of 
the diffuse light corresponding to the portion of the sky cut off 
by the pole was Site sensible when that portion lay very near 
the sun. ú 

All this falls in very well » ith what we know of he nature of 
the direct sunlight and the light from the sky. In passing 
through ethe atmosphere, the-direct rays of the sun get ob- 
stricted by very Niate particles of dust, globules of water 
forming a haze tooWenuous to be noticed, &c.® The veil is 
virtually coarser for blue than for red "light, so that ın the unim- 
peded light the proportioh of the rays of low to those of high 
refrangibility goes on continually increasing, the effect by the 
time the rays*reach the earth incréasing as the sun gets lower, 
and has accofdingly a greater stretch of ar to get through. Of 
the light falling upon the obstructing particles, a portion might 
be absorbed ïn tlte case of particles of very opaque substanges, 
but usually ther® would pe little? loss this way, and the greater 
part would be diffused by reflection and diffraction. This dif- 

‘fused light, in which there is a predominance of the rays of 
higher refrangibility, would naturally be strongest in directions 
not very far from that of the direct light ; and the loss accord- 
ingly of a portion of itewhere it is strongest,in consequence of 
interception by the pole in front of the tablet, accounts for the 
fact that the borders of the place of the shadow were seen to be 
a little less luminous that the parts at a distance. ; 

8, The observations on phosphorescence just described have 
now prepared the way for the explanation I have to suggest -of 
the photographic phenomenon. ` 5 
* -It is known, that with certain preparations, if a plate be ex- 
posed for a very-short time to diffuse daylight, and be then 
exposed to a pure spectrum in a dark room, on subsequently 

-developing the image it is found, that while the more refrangible 
rays have acted positively, that is, in the manner of-light in 
general, a certain portion of the less refrangible have acted in 
an opposite way, having undone the action of the diffuse daylight 
to which the plate was exposed in the first instance. ` 

It appears then that in photography, as in phosphorescence, 
there may in certain cases be an antagonistic action between the 
more and less refrangible rays, so that it. stands to reason that 
the withdrawal of the latter might promote the effect of the 
former, - 

_ Now the objective of a photographic camera is ordinarily 
chemically corrected; that is to say, the minimum focal length 
is made.to lie, not in the brightest part of the spectrum, as in a 
telescope, but in the part which has strongest chemical action. 
What this is, depends .more or‘less‘on the particular substance 

- acted on; but taking the preparation most usually employed, it 
may be said to lie about the indigo or violet. Such an objective” 

would be much under-corrected for the red, which accordingly 

would be much out of focus, and the ultra-red still more so. 

When such a camera‘is directed to a uniform bright object, 
such as a portion of overcast sky, the proportion of the rays of 
different refrangibilities to one another is just the same as if all 
the colours were in focus together® but it is otherwise near the 
edge ofa dark object on a light ground. As regards the rays in 
focus, there is a sharp transition from light to dark; but as 
regards rays out of focus, the transition from light to dark, 
though rapid, is continuous, It is, of course, more nearly 
abrupt the more nearly the rays are in focus, Just at the out- 
line of the object there would be half illumination as regards the 
rays out of focus, On receding from the outline on the bright 
side, the illumination would go on increasing, until on getting 
to a distance equag to the radius of the circle of diffusion (from 
being out of focus) of the particular colour under consideration, 
the full intensity would be reached. Suppose, now, that on the 
sensitive plate the rays of low refrangibility tend to oppose the 
action of those of high refrangibility, or say act negatively, then 
just outside the outline the active rays, being sharply_in focus, 
are in full force, but the negative rays have not yet acquired 
their full intensity. At an equal distance from the outhne on 
the dark side, the positive rays are absent, and the negative rays 
have nothing to oppose, and therefore simply do nothing. 

9. Iam well aware that this explanation has need of being 
confronted with experiment. But not*being myself used to 
photographic manipulation, I was unwilling to spend time in 
attempting to do what could go much better be done by others. 


I will, therefore, merely indicate friday what the theory weuld 
lead us to expect. “Ge 
We might expect, therefore, that the formation of the fringe 
of gia brightness would defend :— 3 
I 


Very materially upon the chemical prepardtion employed. 
Those which most strongly exhibit the negative effect on exposure 
to a spectrum aftera brief exposuee to diffuse light might be 
expected to show it most strongly. e°. i 

(2) Upon the character of the light. If the light of the bright 
ground be somewhat yellowish, indicating a deficiency in the 
more refrangible rays, the antagonistic effect would seem likely 
to be more strongly developed,gand, therefore, the phenomenow 
might be expected to be more pronounced. . 

(3) To a certain extent on the correction of the objective of 
the camera. An objective which waggstrictly chemf@lly cor- 


fected might be expected to show the effect better thaa gne in ` 
‘which the chemical and optical foci ere made to coincide, and 


much better than one which was. corrected fOr the visual rays. ` 

It is needless to say that on any theery the light must, not be 
too bright, or the exposure too long ; for'we cannot Have the 
exhibition (in the positive) of a brighter border to a gidund 
which is white already. 


P,S.—Before presenting the above pđper to the Royal Society 
I submitted it to Capt. Abney, as one of the highest authorities’ 
in scientific photography, asking, whether he knew of anything 
to disprove the suggested explanation. He replied that he 
thought the explanation a possible one, encouraged me to present 
the paper, and kindly expressed the intention.of submitting thee 
question to the test of experiment. 


š 7 e 
?' Linnean Society, May 24.—Anniversary Meeting.—Sir 


John Lubbock, Bart., F.R.S., president, in the chair.—Mr, . 
H. T. Stainton, on behalf of the Audit Committee, read the 
statement of receipts and payments for the year, and the 
Treasurer, Mr. Frank Crisp, followed with a detailed ex- 


planation of thé various items, showing that the Society was 


in a very sound finaticial condition; besides investments 


„of about 40007., the balance at bankers’ being 649/, 2s, 5d. 
“Afterwards the secretary, Mr. B, D 


Jackson, read his 
annual report. Since the last anniversary, fifteen Fellows of 
the Society, 2 Foreign Membeys, and 1 Associate, had died, 
and 7 Fellows had withdrawn; whilg 40 new Fellows had 
been elected. Between purchase, exchange, and donations, 383 
vols, and 348 separate parts had been added to the Library,- 


The President then delivered his anniversary address, comment- ~ 


ing generally on the events of the past year with especial reser- 

ence to their bearing upan the Society; he also made allusions * 
to the removal of the Botanical Department of the British 

Museum to South Kensington, and to the additions of Mfiss 

North’s oil paintings, &c., to Kew Gardens ;. this wasefollowed 

by reports on the various botanical and zoological publications 

published during the last twelvemonth. The obituary notices 

of deceased Fellows was read by the Secretary, the Society 

having to deplore the loss of Charles Darwin, Professor 

Rolleston, Sir C. Wyville Thomson, and their late treasurer, 
Mr. Frederick Currey, who had bzen in office above twenty 
years. The scrutineers having examined the ballot, then 
reported that Mr. H, W. Bates. T. S. Cobbold, Prof. P. M. 
Duncan, E. M. Holmes, and Sir J. D. Hooker had been elected 
into the Council, in the room of Prof. Allman, Rev, J. M. 
Crombie, W. S. Dallas, A. Grote, and Prof. Lankester;who 
retired ; and for officers, Sir J. Lubbock as president, Frank 
Crisp as treasurer, and B, D. Jackson and G. J. Romanes. 


MANCHESTER A 


Literary and Philosophical Society, March” 13.—Alfred 
Brothers, F.R.A.S., in the chair—Mr. Marcus M. Hartog, 
F.L.S., made a communication upon water-fleas.—On Cyfraa 
guttata (Gmel.), by J. Cosmo Melvil, F.L.S.-\Lepidoptera of 
the Shetland Islands, by Hastings C. Dent, C.E.—Notes on 
the Giant Dragon’s-blood tree at Orotava, by Mr. John Plant, 
F.G.S.—Mr. R. D. Darbishire, B.A., F.G.S., exhibited a fine 
series of Ceylonese land and freshwater shells, procured through 
the instrumentality of Mr. M. M. Hartog, F. L.S. 

April 17.—Annual Meeting.—Mr. Boyd remarked upon 
the ‘discovery of the egg-cases of Pediculis capitis in the 
crevices inan African chief’s head Stool in the possession of a 
friend’ of his.—Mr. Plant stated that he had endeavoured to 
obtain larger specimens of the Dreissena noted at the last meet- 


ing, but without success.—Dr. Alcock concluded his notes on 
4 ` 
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frog tadpoles by describing the “three remaining periods into 
which theie lifeshistory may be divided. 


- Berity 


* (d . 8 
z .Physical Society, May 12.—Prof. ‘Du Bois-Reymond in 
„the chair,—Dr. Hérz'spokegon hardness. The methods hitherto 
“used to defergiine the hardness of bodies have all been merely |; 
comparative estimates, eg. in mineralogy it has been stated by 
: what other substances the material in question is scratched, and 
what it can scratch,.and so its position in the scale of hardness i is 
town to be between these others. Or jt has been ascertained 
nes some physicists to what,depth in the substance a steel cone is 
‘pressed by a-given force, and this depth gives a measure of the 
£ ardne®, Herr Herz has sought a more absolute method ; and 
he hgs confined himself, on account of te complexity of the 
question, to consideration of isotropic elastic substances. In 
these the hardmesse may be determined by the pressure which 
must be exerted on a -ougd surface, to exceed, by the deformation 
productd, the limit of elasticity. In the case of ‘plate-glass, e.g. 
it Was found by experiment, that ata prescure of 136 kg. per 





» 
‘Square mm., the lirit was passed, and a circular crack was | 
x “produced ; 1 36, accordipgly, expresses the degree of hardness of ' 
the glass. Every iso-ropic body which has exceeded its limit of | 
. elasticity under greater or less pressure, is, respectively, harder or 


less hard, The advantage of this method lies in the fact that no 

- second substance is needed; but only two balls or lenses of the 
-substance examined.—Prof. Christiani then showed, as samples 

* of anew method of preservation a series of organic bodies coated 

©: galvangplastically ; 
the brain of a rabbit, a rosebud, and other objects, were silver-,; 


gold-, or copper-plated,.and showed. all details of their outer] 


form, down to the finest shadings, very well preserved. As to, 
the process (which is patented “by the inventor), it was “stated 

that the objects to be preserved, being put, living or dead, into 

a solution of silver nitrate in alcohol, then dried, and treated’ 

with sulphuretted and phosphuretted hydrogen, form good con- 
difctors, which, brocght ithe usual way into the galvanoplastic 
ibath, -can be coated. with any-desired -thickness of -a metallic 
deposit. . I 
GOTTINGEN : j 

e “Royal Society of Sciences, January 7.—Contribution to 
the theory of surfaces, with’ special reference to minimal surfaces; 

by A. Eħneper, 
February 4.—Report on the Polyclinic for ear diseases, bj 
K? Burkner. —Completion of Steiner’s elementary geometrical 
proofs of the proposition that the circle has a greater surface- 
coptent than any other plane figure of equal circumference, by 
t F. Edler, 

° ` Marclf 4.—On fanctions which remain unchanged by linear: 
substitutions, by L. -Fuchs,—Measurement of the “earth's mag- 

a netic horizontal intensity by means of bifilar ‘suspension of a 
magnet, by F. Kohlrausch.—Contribution to the theory of sur- 

faces, &c. (continzed), by A. Enneper:-—QOn cryolith, pachno- 

lith, and thomsonolith, ‘by C. Klein.—Communications on 

= Giordano ‘Bruno, by P, de Lagarde,—-Report-on Beneke prize. ! 

PaRIs ` , 

Academy of- Sciences, May 29.—M. Blanchard in the chair. 

—The following papers were read :—Separation of galhum, by 

M. Lecoq de Boisbaudran.—On the. cycle of reasoning ; its use 

for formulating and strengthening the fundamental hypotheses 

and propositions o all science ; application to mechanics, by M. 
Ledieu. The cycle includes ‘four operations : (I) observation 

and, if necessary, experimentation æ grtorz ; (2) induction ; (3) 
deduction ; (4) experimentation and, at least, observation a ” pos- 

- feriori. A . fundamental hypothesis or law is more or less 
: rational when,on submitting it to the cycle, one can more or 

less close this cycle. The author illustrates this. —Report_oni.a 
memoir .of M.:Bouquet.de la Grye entitled, “Study on. Waves 

of Long Period in the.Phenomena of “Tides.” In this memoir 

the author extends the work of Laplace, It is also proved, inzer 

alia, that the greatest-elevation of the water at Brest occurs, not 

with west but with south winds, “The density of the water is 
found to explain the unexpected fact revealed by ‘Bourdaloue, 

that the .mean level of the ocean at Brest is higher by 1'02 m. 

than that of the Mediterranean at Marseilles, From 1834:to 

1878 the -mean lavel of the ocean has sunk, at Brest, or the 
-ground. has risen tthe fact subsists, -after allowing for variation of 
temperature and saltness). . The rélative risé of ground has been 
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z mulberry leaf, a crab, a butterfly, a beetle, | 
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about Imm. a year. —Measurement gf the vSlume of blood con- 
‘tained in the system of a live mammal, by MM. Grélfant and 
‘Quinquaud, The method used degendson carbonic oxide giving an 
‘oxycafbonised hæmoglobin, a more fixed combination than oxy- 
\genated hæmoglobin (the carbonic oxide being substituted for the 

, oxygen volume for volume). An animal is made to breathe gas 
! ‘containing a hnown amount of CO. The volunft of CO remaining 
‘is noted, say, in a quarter of an hour, and this gives the amount 
| fixed, On the other hand, the Blood is analysed to find the CO 

' fixed in a given volume. In this way it-was found that-the total 
weight ‘of blood is between 1-12th and 1-13th-of- the body- 
weight. In the normal state there arg nge great variations. — 
Obervations@o serve in the study of phre, by M. Boiteau. 
-—On a proposition relative to lear equations, by M. Darboux. 
Demonstration of a theorem relativeto the function E (x), by 
M. Boumakowski.—Two means of having r in the game of head 
or tail, by M. Barbier.-~On a mode of transformation of figures 
‘in space, by M. Vanecek.—On a potential with Cour variables, 
which renders almost intuitive the integration of the equation of 
soynd, and the demonstration of tĦe formula of Poisson concern- , 
ing the inverse potential with three variables, by M. Boussinesq. 
—On the actinic transparence of optical glasses, by M. de Char- 
donnet. A species of glass only allows passage (even with thin 
plates, and with long exposure) to wave-lengths -exceeding -a 
certain minimum, characteristic of the material. Another cha- 
‘racteristic is the thickness beyond whjch elective absorption 
diminishes no further, With the@e limits, the shortening of 
the spectrum seems sensibly proportional to the thickness of the 
medium. Thé'rdctinic -absorption (measuring the shortening > 
of the spectrum in the scale of wave-lengths) for a given 
optical system is comprised betgveen the absorption of the 
least transparent glass and“ the sum of proportional shorten- 
‘ings due to all the glasses of the -apparatus,-—Action 
of sulphydrate of ammonia on sulphide of tin, by M, Ditte—— 
Influence of the tension of sulphuretted hydrogen in presence -of 
a neutral solution ‘of. sulphate of nickel, by M. Baubigny-“On 
‘the transformation’ of cuproso-cupric sulphites, by- -M., Etard-— 
Determination ‘of .:glycerine’in fatty matters, by M.-David. -He 
saponifies 100 gr. of tallow-with baryta.—On the ligneous for- 
mations produced-in the’ pith“of cuttings; by M. -Prilleux:—On 
the true situation of the‘mouth-of the:Shiré, and on the canal of 
communication connecting this ‘river with the Zambesi, by M. | 
Guyot. Correcting the notion-that the Shire, after-entering the 
lake of Lydia, resumes its course and joins the Zambesi near the 
foot of Chamouara, he represents that the lake is really connected 
with the Zambesi by a canal called Zio-Zio ; running first W.S. W. 
to E.N.E., then nearly east, which conveys waier from the 
Zambesi and is a larger feeder of the lake than the Shiré (the 
latter at its entrance into the lake is only-about 670 feet-wide 
and 3 to 4 feet deep, with little current), *- : 
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EHARLES DARWIN! 
i IV. a 

[= attempting to estimåte the influence@which Mr. 

Darwin’s writings have exerted on the progress of 
botanical. science, a little consideration. will show that we 
must discriminat&gtween the indirect effeg which his 
views have had on botanical research generally, and 
‘the direct results-of hi$ own contribttions. No doubt in 
a sense the former will seem in the retrospect to over- 
shadow thedatter. For in his late? writings Mr. Darwin 
was content to devote himself‘to the consideration of 
problems—wit}’ an insight apd patience essentially hjs 
own—which, in a linfited field, brought his theoretical 
views to a detailed test, and so may ultimately.seem to be 
somewhat merged. in'them. It is wonderful enough. that 
so great a master in biological science should, vat an. ad- 
vanced age, have been-cuntent to work With allthe fervour 
and assiduity of youth at phenomena of vegetable. life 
apparently minute and of the mostspecial.kind. But to 
him-they-were not minute, but instinct with.a significance 
that the professed botanical-world had-for the most part 
missed seeing’in them failing the point ofiview which Mr, 
Darwin himself supplied. It isnot‘ too: much to.say that 
each of this: botanical’ investigations, taken om its. own 
merits, would alone have made the reputation of. any. 
ordinary botanist. 

Mr. Darwin's attitude towards. botany, as indeed to 
biological studies’ generally; it should always: be remem- 
bered was-in-his early life-essentially that of a naturalist 
of thescliool of Linnaeus and Humboldt—a point of view 
unfortunately now perhaps a little out of fashion. Nature 
in-all-its aspects spoke: to his-feelings with. a voice ,that 
was living and direct: The writer of these lines.can well 
remember the impression which it made upon-him tg hear. 
Mr. Darwin gently ¢omplain’ that some of this warm 
enthusiasm for nature, as-it presents itself unanalysed to 
ordinary healthy vision, seemed tobe a little:dulled:in-the 
younger naturalists of the day, whlo-were apt to'be some- 
what cramped'by the limits oftheir work-rooms. The pages 
of the “ Journal of-Researches’’ show no- such: restraint, 
but abound with passages in, which Mr. Darwin’s ever 
unstudied and simple language is carried by tlie force: of 
warm impression and-a perfect joy in nature:to:a level ‘of. 
singular beauty; One passage may be quoted as anm 
illustration; it is from the description: of Bahia in 
Chapter xxi. :— ; 

“ When quietly walking along the shady pathways, and’ 
admiring each successive view, I wished to'find language’ 
to express-my ideas. Epithet after epithet. was found:too 
weak to conveyrto those who have not visited the-inter- 
tropical regions, the sensation of delight which the mind 
experiences. I have said that the plants in a hothouse 
fail to communicate a just’ idea of the vegetation, yet I 
must récur to it. The land’ is one great wild, untidy, 
luxuriant -hothouse; made’by Nature for herself, but taken 
possession ofi by, man, who: has: studded it with: gay, 
houses .and formal gardens. ow great. would be the 
desire in. every admirer of nature twbehold, if. such were 
possible, the scenery of, another planet! Yet to every. 
person in Europe, it may be truly said, that at the ‘dis- 
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tance. of. only a. few d2gfees from his; native soil, the 
glories of another world are- opened to him. &n my last 
walk I stopped again and again to gaze on these beauties,. 
ang endeavoured to fix in’my mind for ever, an impyes- 
sion which at.the time I knew. sooper or later must fail. 
The form of the orange-tree, thg cocoa-nut,,the palm, the 
mango, the;tree-fern, the banana, will remajpeclear and 
separate; but the thousand beauties.which unite these 
into one perfect scene must fade away; yet they will 
leave, like a tale heard’ in childhood, a. picture full. of 
indistinct, but.most beautiful figures.” e o 

A spirit such as this, penetratfng an intelligence such 
as Mr. Darwin’s, would not content,jtself with the super- 
ficial interest of form end colour. These, in hiseeyes,. 
were the-outward and visible s@gns ofthe inner arcana., 
The fascination of sense which the-former imposed upon, 
him but stimulated his desire to unveil the latter. *In the 
Galapagos.we are not then surprised to find him ardently 
absorbed in the problems which the extraordinary diş- 
tribution of the plants, no less than of other organisms, 
presented :— i 

&I indiscriminately collected everything in flower on. 
the different islands, anc fortunately kept my collections 
separate.” z e 

After tabulating the results which they yielded: after- 
systematic determination, he proceeds : ` 

“ Hence we have the traly wonderful fact, that in. James 
Island,. of the: thirty-eigkt Galapageian plants,, or‘ those 
found in.no other part of the world, thirty are exclusively 
confined to this one island; and in Albemarle Island, of 
the twenty-six aboriginal Galapageian plants, twenty-tevo 
are-confined'to this: oneis-and, thatis, only fourare known 
to grow on the other islands of the Archipelago; and so 
on, as shown in the. above table, with the plants from 
Chatham.and Charles-Islends? e P 

It is-impossible in reading the Origin. of Species not to 
perceive how deeply Mr. Darwin had been impressed by 
the problems: presented by such singularities of plant.dis- 
tribution as he met with in- the Galapagos. And of such. 
problems up to the time of-its publication no intelligjble 
explanation-had seemed possible. Sir Joseph Hookén had 
indeed prepared the ground ky bringing into. prominence,- 
in numerous important papers, the no less striking pheno- 
mena which were presented when the vegetation of large 
areas came to be analysed‘and compared. No-one:there- 
fore could estimate more jastly what’ Mr.- Darwin did for. 
those who'worked in this fielc. How the whole’ matter 
stood after the publication of the Origin of Species-cannot 
be’ better estimated than from the summary of the position 
contained in Sir Joseph Hooker's recent address to the 
Geographical Section. of the meeting of the British Asso- 
ciation'at York.: 

“Before the publication of tke doctrine of the-origin of. 
species by variation and natural selection, all reasoning 
on their distribution was in subordination to the idea that 
these were, permanent. anc special creatigns ;, just asy, 
before it was shown that species were often Sider than the 
islands and mountains they inhabited, naturalists had to 
make their theories accord with the idea that all migra- 
tion took place under existiag conditions of-land and sea. 
HitHertothe modes of dispersion of species, genera,.andi 
families.hadi been traced; but the origin of representative 
species, genera, and families, remained an enigma ;, these 
could. be explained only by the supposition that the locali- 
ties where they occurred pr2sented conditions so similar 
that they favoured the ,creation of similar organisms 
which failed to account for representation occurring” in 
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the far more numerous cases Where there is no discover- | feréntiated, favours the vigour gand fertility of their off- 


‘able similarity. of physical conditions, and of their not 
occurring in places where the conditions are similar. 
Now under the theory of modification of species after 
migration and isolation, their representation in distant 
localities is only a questiop of time, and changed physical 
conditions? gin fact, as Mr. Darwin well sums up, all the 
leading: facts of distribution are clearly explicable under 
this theory; such as the multiplication of new forms, the 
importance of barriers in forming and separating zoo- 
. lggical an@ botanical provinces; tle concentration of 
related species in the same-area; the linking together 
under djfferent latitudes of the inhabitants of the plains 
and mountains, of the forests, marshespgand deserts, and 
the lirfking of these with the extinct beings which formerly 
inhabited the same areas? and the fact of different forms 
of life occurring in areas having nearly the same physical 
conditiens.’’ . 

If°Mr. Darwin had done no more than this in the 
botanical field he would have left an indelible mark on the 
progress of botanical science. But the consideration of 
the various questions which the problem of the Origin of 
Species presented led him into other inquiries in which 
the results were scarcely less important. The key-note 
‘bf a whole series of his writings is struck by the words 
with whfch the eighth chapter of the Origin of Species 
commenceés :— . ` 

“The view generally entertained by naturalists is that 
species, when intercrossed, have been specially endowed 
with the quality of sterility, in order to prevent the con- 
fusion of all organic forms,” — : 

The examination of this principle necessarily obliged 
him to make a profound study of the conditions and 
limits of sterility, The results embodied in his well- 
known papers on dimogphic and trimorphic plants afforded 
an absolutely conclusive proof that sterility was not in- 

` separably tied up with specific divergence. But the 
quegtion is handled in the most judicial way, and when 
the reader of the chapter‘on hybridism arrives at the con- 
cludjng words in which Mr. Darwin declares that on this 
ground “there is no fundamental distinction between 
species and varieties,” he finds himself in much the same 
intellectual position as is produced by the Q.E.D. at the 
end of a geometrical demonstration. F 

It was characteristic of Mr. Darwin’s method to follow 
up on its own account, as completely as possible, when 
opportunity presented, any side issue which had been 
raised apparently incidentally in other discussions, In- 
deed it was never possible to guess what amount of evi- 
dence Mr, Darwin had in reserve behind the few words 
which marked a mere step in an argument. It was this 
practice of bringing out from time to time the contents of 
his unseen treasure-house which affords some insight into 
the scientific energy of his later years, at first sight so in- 
_explicably prolific. Many of his works published during 
that period may be properly regarded in the light of ex- 
cursuses on particular points of his great theory. The 
researches on the sexual phenomena of heterostyled 
plants, alluded to above, which were communicated to 
the Linnean Society in a series of papers ranging over 
the years 1862-8, ultimately found their complete deve- 
lopment in the volume “On the Different Forms of 
Flowers or Plants of the same Species,” published in 
1877. In the same way, the statement in the Origin of 


Species, that ‘the’ crossing of forms only slightly dif- 
p 





spring,” finds its complete expansion in “The Effects of 
Crosg and Self-Fertilisation if the Vegetable Kingdom,” 
publisked in 1876. a8 $ i 
The “ Origin of Species” in the formgn which it has 
become a classic in scientific literature was originally 
only intend@d as a preliminary gréczs of a vast accamula- 
tion of facts and arguments which the author had col- 
lécted. It was intended to be but the precursor of a 
series of works in which all the “gffdence was to be 
methodically set out and discussed. Of this vast under-, 
taking only one, the “ Variation of Plants and Animals 
under Domestication ” was ever actually published. Apart 
from its primary purpbse it produced a profoĝnd impres- 
sion, especially on botanists. This was partly due to the 
undeniable force of the argument from ahalogy stated in 
a sentence in the introduction:—% Man may be said to 
have been trying an experiment on a gigantic scale; and. 
it is an experiment which nature, during the long lapse of 
time has incessantly tried.” But it was still more due to 
the unexpected ufe of the vast body‘of apparently trivial 
facts and observations which Mr. Darwin with astonish- 
ing industry had disinterred from weekly journals and 
ephemeral publications of all sorts and unexpectedly- 
forced into his-service. Like *Moliégre’s ‘Monsieur Jour: 
dain, who was delighted to find that he had been unwit- - 
tingly talking prose all his life, horticulturists who had 
unconsciously moulded plants almost at their will at the - 
impulse of taste or profit were at once amazed and 
charmed to find that they had been doing scientific work 
and helping to establish a great theory. The criticism of 
practical men, at.once most tenacious and difficult ’to 
meet, was disarmed; these found themselves hoist with 
their own petard. Nor was this all. The exclusive pro- 
vince of science was in biological phenomena for ever 


-broken down ; every one whose avocations in life had to 


do with the rearing or use of living things, found himself 
‘a party to the “experiment on a gigantic scale,” ‘which 
had been going on ever since the human race withdrew 
ifor their own ends plants or animals from the feral and 
brought them into the domesticated state, nee 
Mr. Darwin with_characteristic~-modesty had probably. 
„underrated “thé effect which the “Origin of Species” 
would have as an argumentative statement of his views. 
‘It probably ultimately seemed to him unnecessary -to 
submit to the labour of methodising the vast accumula- 
‘tions which he had doubtless made for the second and. 
‘third instalments of the detailed exposition-of the, evi- 
dence which he had promised. As was hinted at the 
‘commencement of this article, his attention was rather 
¿drawn away from the study of evidence already at the 
disposal of those who cared to digest and weigh it to the 
exploration of the field of nature with the new and pene- 
trating instrument of research which he had forged, :. 
Something too must be credited to the intense delight 
which he felt in investigating the phenomena of living 
things. But he doubtless saw that the work to be done 
was to show how morphological and physiological com- 
plexity found its éxplanation from the principle of natural | 
selection. This is the idea which is ever dominant. Thus, 
he concludes his wo? on climbing plants :—“ It has often 
been vaguely asserted that plants are distinguished from 
animals by not having the powers of movement. It shouid 
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rather þe said that plants acquire and display this power 
only when it is of some advantage to them; this being of 
comparatively rare occurrence, -as they are affixed te the 
ground, afd food is brought to them by the air and rain.” 
The diversity o$ the power of movement in plants natu- 
rally engaged his attention, and the last but one of his 
works*-in some respects pefhaps the most refharkable of 
them—was devoted to showing. that these could be re- 
gasded as derived from a single fundamental property. 
AN the parts or Wygans of every plant whie they .con- 
tinue to grow .. . are contiaually circumnutating.” 
Whether this masterly conception*of the unity of what 
has hithezgo seemed a chaos of unrelated phenomena will 
be sustained time alone will show. °But no one can doubt 
the importance, of what Mr. Darwin has done in showing 
that for the fugare the phenorgena of plant movement can 
and indeed must be stfidied from a single point of view. 

< Along another line of work Mr. Darwin occupied him- 
self with showing what aid could be given by the principle 
of natural selection i in explaining the extraordinary variety 
of detail in plant morphology. The fact that cross-fex- 
tilisation was an advantage, was the key with which, as 
indicated in the pages of the “ Origin of Species,’’ the | 
bizarre complexities of orchid flowers could be unlocked. | 
The detailed facts were s¢t out in a well-known work, and ! 
the principle is now generally accepted with regard to 
flowers generally. The work on insectivorous plants gave 
the results of an exploration similar in its object and 
bringing under one common physiological point of view a 
variety of the most diverse and most remarkable modifica- 
tions of leaf-fórm. 

In the beginning of this article the attempt has already 
been made to do justice to the mark Mr. Darwin has 
left on the modern study of geographical botany (and that 
imphes a corresponding influence on physio-palzonto- 
logy). To measure the influence which he has had on 
any other branches of botany, it is sufficient to quote 
again from the x“ Origin of Species” :—“The structure 
of each part of each species, for whatever purpose used, 
will be the sum of the many inherited changes, through 
which that species has passed during its successive adap- 
tations to changed habits and conditions of hfe.” These 
words may almost be said to be the key-note of Sachs’s 
well-known text-book, which is regarded as the most autho- 
ritative modern exposition of the facts and principles of 
plant-structure and function, And there is probably not 
a botanical class-room or work-room in the civilised 
world, where they are not the animäting principle of both 
instruction and'research. 

Notwithstanding the extent and variety of his botanical 
work, Mr. Darwin always disclaimed any right to be 
regarded as a botanist. He turned his attention to plants 
doubtless becave they were convenient objects for study- 
ing organic phenomena in their least complicated forms ; 
and this point of view, which if one may use the expres- 
sion without disrespect, had something of the amateur 
- about it, was in itself of the greatest importance. For, 
from not being, till he took up any point, familiar with 
the literature bearing on it, his mind, was absolutely free 
from any prepossession. He was s névér afraid of his facts 
or of framing any hypothesis, However startling, which 
seemed to explain them. However much weight he 


attributed to inheritanse as a factor in organic pheno- 
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mena, tradition went for nothing®in studying them. ` In 
any one else such an attitude would have prodyced mych 
work that was crude and rash, But Mr. Darwin—if one 
may venture on language which will strike no one who: 
had conversed with him as overstrained—seemed, by 


i gentle persuasion to have penetMted the reservg of nature. 
‘which baffles smaller men. 
‘experience had given-him a kind of instinctive insight into 


In other worfs, his long 


the method of attack of any biological problem, however 
unfamiliar to him, afid he rigidly controlled the fertility of 


his mind in hypothetical explanations by the no Jess fer- 


tilty of ingeniougly-devised experiment. Whatpver he 
touched he was sure to draw from it something that jt had 
never before yielded, and he Was whglly free from that 
familiarity which comes to the professed Student in every 
branch of science, and blinds the mental eye to the signi- 
ficance of things which are overlooked becaus® alfvays 
in view. . i 

The simplicity of Mr. Darwin’s character pervaded his 
whole method of work. Alphonse de Candolle visited 
him in 1880 and felt the impression of this. “He was 
not one of those who would construct a palace to lodge a 
laboratory. I sought out the greenhouse in which soe 
many admirable experiments had been made onehybrids. - 
It contained nothing but a vine’? There was no affecta- 
tion in this. Mr. Darwin provided himself with every 
resource which the methods of the day or the mechanical 
ingenuity of his sons could supply, and when it had served 
its purpose it was discarded. Nor had he any prepossession 
in favour of one kind of scientific work more than another. 
His scientific temperament was thoroughly catholic and 
sympathetic to anything which was not a mere regrinding 
of old scientific dry bones. He would show his visitors 
an Epipactis which for years camé up in the middle of a 
gravel walk with almost as much interest as some new 
point which he had made out on a piece of work actually 
in hand. And though he had Png abandoned any active 
interest in systematic work, only a few months before his 
death he had arranged to provide funds for the prepara- 
tion of the new edition af Steudel’s Nomenclator, which, 
at his earnest wish, has been projected at Kew. 


(To be continued.) 





MASCART AND JOUBERT’S “ELECTRICITY 
AND MAGNETISM” 
Leçons sur L’Electricité ei la Magnetisme. Par E. 
Mascart et J. Joubert. Tome I. (Parts, 1882 ) 

M ANY of our readers must already be familiar with 

the “ Électricité Statique” of M. Mascart. They 
will therefore turn with high expectations to the perusal 
of the “ Legons sur I’Electricité et le Magnétisme,” of 
which he is one of the authors. On the whole they will 
not be disappointed. They will find in it all the limpid 
clearness, all the vivacity, all the elegdace of presenta-» 
tion, both spiritua] and material, that characterise the 
best French text books; and. they will find withal none 
of the shallowness with which their grudging admirers 
have been wont tocredit them. It is a wonderful national 
gift that. our Gallic neighbours have—their power of 


scientific exposition, We Britons, with a stray exception, 
are far behind them; still farther are our German cousins, 


Notwithstanding our undoubted kinship in language and , 
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descent with the Germans, and all our well-founded 
appeeciatien of their excellence,ywe weary of their very 
virtues. One turns from their copious Griindhchkeit, as 
frofa the indispensable /adour of life, and one finds in the 
reading of a good, French text-book a néver-failing 
pleasure. ° 
Only the frst volume of the.Leçons is as yet before us, 
and some of,our criticisms may have, on that account, 
to be taken with allowance ; for the head, however'im- 
Portant, is not the whole Bidy. We see at once that 
there is dittle in common between them and the “ Electri- 
cité Statique ;” the plan of the work, so far as it has gonep 
is quite different. It originated, so the preface tells us, in 
the lectures of, one of ‘the authors at the Collège de 
France. The first volume is general and theoretical; the 
Secogd is to be special and practical. Asto the propriety 
of such an arrangement, much depends on the’ class of 
students.to which it igaddressed. If it is meant for such 
as have already a considerable knowledge of electrical 
phenomena, and some practice in -accurately conceiving 
and describing them, then the plan-is good. If, on the 
other hand, the reader is supposed to be a beginner in 
“electrical science, knowing nothing of the phenomena, 
but furflished merely with the requisite mathematical 
knowledge, then we do not think well of it. We prefer in 
that case, the arrangement of the “ Electricité Statique,” 
that is, a fuller account of the phenomena upon which 
. the fundamental principles rest, with ‘a7™mathematical 
treatment sufficient to prevent vagueness of i impression, 
thereafter a detailed deductive account of the con- 
Seain: of the fundamental principles, and a full de- 
scription of the phenomena irrespective of their agreement 
or disagreement with theory. Assuming that we have to 
deal with a student, who has the first element of a physi- 
cist, viz. a tolerable mathematical education, perhaps the 


greatest danger to be avoided is formalism,’ or blind | 


sweating, in verba magistri. Nothing is more likely to 


encourage this, than hurried and hasty’ discussion of 


funddinental facts. Nothing in reality is gained by 
driving the learner express to the law of the inverse 
square, and then leisarely expounding its consequences. 
` Far better, that we should first secure for him a thorough 
qualitative understanding of the natural phenomena ; and 
then teach him how they can be built together upon an 
‘abstract frame-work, whose: lines. they will follow, not 
necessarily with.absolute coincidence. The learner must 
“be taught.at.the very outset that. analysis is the servant and 
not the master of the physicist; and that a physical idea 
is not _always simplified by clothing it in an analytical 
suit of buckram. This much as a warning to possible 
-students-of this volume. 
With one feature of the plan of these Leçons we must 
express unqualified satisfaction; that is the adoption of 
, the methods ofsThomson and Maxwell. At times these 


are so closely followed that the paragraphs are little more 


than translation; at other times considerable changes, 
chiefly in the way of simplification, are introduced. 
At the same time, the authors have not scrupled to borrow 
from other sources, where good material was to be Had. 
They have.gone on the principle of Molière, ‘ tje prends 
mon bien où je le trouve” ; and rightly, for scientific light 
(unlike political or theological), is not supposed to be the 


property of one sect or one country. The English reader, 
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will not find much that is new, of perhaps we shoud- say’ 
not accessible to him in his oyn language, however much 
he nfay learn as to arrdngement and demgnstration. 
Originality apparently. is not aimed at; the -authors 


put before their readers such of the m&dern develop- 


ment of at ae theory- as they deem most impor- 
tant in themselves, or most likely to-be useful to the 
pliysicist. We are of opinion th&t'their selection on the 
whole has been judicious’; and. ay a the chief mérit 
of the book.® It will, therefore, fill a reat gap in French 
seal literature: Possibly the, second volume may 
help to fill the corresponding gap iń the experimental 
part of the subject, whġch exists, unfortunately, $ English 
as much as in French literature How-urgently such 
treatises are wanted, and how ignorant one nation may be 
o; what is common-place to another, is well exemplified 
by the fact that a distinguished savant like Prof. Clausius 
lately published, both in Wiedemann's Annalen and in 
the Philosophical Magazine, as something new and note- 
orthy, the theorem of mutual potential energy and cer- 
thin consequences therefrom, thit have been familiar to 
us, ever since we knew anything of electrical theory, ze. 
some ten years or more.” “ote j 
| We are thus led to notice theone serious defect of this 
treatise—the entire want of all references to original 
These Leçons can have been 
meant only for those that contemplate a special study of 
electricity or original work of some kind bearing upon it ; 
for such learners knowledge at first hand in some.degree is 
essential ; and who is to lead the scientific sheep to the 
water-springs if their responsible shepherds do not? We 
are well aware, from bitter experiénce, of the drudgery in- 
volved i in this part of book-making, and of the difficulty, 
with all care, of being absolutely accurate and just ; 3. but 
utter neglect of the duty is inexcusable. Here is a pro- 
voking instance. The reader is aware that there are-two 
different- ways of’ representing the action of a mass of 
polarised molecules :-First, by a volume and a surface- 
distribution of attracting centres; second, by a surface: 
distribution alone. The first of’these is undoubtedly due 
to Poisson. The second is continually. used in German 
books, and attributed to Gauss (the.first method, and 
Poisson with it, they mostly ignore). -. Now MM. Mascart 
and Joubert add to the diversity by quoting the second 
method as Poisson’s. It if certainly news to be told that 
Poisson knew of any such general theorem, and a cursory 
re-examination of his memoirs failed to find it. Untilthe 
exact reference is given, we must hold our previous con- 
viction that the theorem in question was virtually first 
given by Green in his essay on “ Electricity and Mag- 
netim” (Nottingham, 1828). It was discovered inde- 
pendently by Gauss, whose statement, of it (the first 
explicit one) is given in Art. 2, ““ Intensitas Vis Magneticæ, 
&c.,” read December, 1832, to the Royal Society of 
His demonstration is given in Art. 36 of 
the “Allgemeine Lehrsatze, &c.”? Again, the corollaries 
from Gauss’ Theorem of Mutual Potential Energy in Art. 


J t ‘The Germans have the admirable treatise of Wiedemann, which, in its 


forthcoming. shape, with electrostatics added, will- be the greatest experi- 
mental treatiseon electricity i in existence. 

| ? The theorem is simply a 
and in this shape waS-ol 
satze, &c.”” 


icular discrete form of-Green’s theorem ; 
ly given by. Gauss in his ‘Al eine Lehr- 
In one point of view itis simply a property of homogeneous 


“functions of the second degree, and plays a part in many branches of 
mathematics, eg. curves and surfaces of the second, degree, thepretica 


dynamics, st strains and stresses, &c. 
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63 wi@y have been orifinally drawn by M. Bertrand; | netic action of the heavenly bodies as something fresh in 


but, as no reference is given, we cannot meantime 
-be sure whether his claim is any better than that of 
Clausius. 


Detailed analysis being clearly out of place here, we’ 


conclude with a few running comments on the different 
_ parts of the work. The first part deals with Electro- 
statical Phenomena. Except that we think the introduc- 
tory chapter’ pie, hurried and meagre, we commend 
the general simpli¥ity of the arrangement? A quasi- 
physical proof “of mogt of the geheral propositions con- 
cerning electrified systems is given, and, we think, in the 
interest of the physical reader, thgt this is right. The 
seventh chapter of this part is especially recommended to 
the notice of eur readers; there, so far as we know for 
the first ‘time? Sir W, Thorsson’s theory af dielectrics 
finds its place in a text-book on Electrostatics ; both here 
‘and in the corresponding chapters on Magnetism the 
authors show a complete appreciation and mastery of this 
important step in mathematical physics. Until Maxwells 
treatise was written, thi piece of Thomson's work hat 
been apparently forgotten. It has lately been taken up 
in Germany, more especially by Helmholtz more suo. 
‘ This neglect is no doubg to be explained by the equa] 
neglect of the ideas of Faraday, of which Thomson’s 
theory is the mathematical embddiment. 
occasionally finds .on this subject in continental text- 
books of authority are very surprising, eg. it will be 
found stated that a small sphere of magnetic or dia- 
magnetic substance tends to move along the lines of 
force; the better diffusion of the true theory will surely 
tend to prevent such fundamental mistakes as this. 
The application of Thomson’s theory to dielectrics is 
most interesting and important theoretically; but great 
difficulty-has been found in verifying it experimentally, 
owing to the scarcity-of bodies that will insulate suffi- 
ciently well. Its application to magnetics has been most 
successful, as. our readers doubtless know. 

‘Fhe second! part treats.of electric currents, stationary 
and variable, and will probabiy be found well suited for 
the higher-class of practical electricians ; the account of 
the theory of telegraphic signalling deserves special 
mention. In Chapter I]. of this part the authors are 
more cautious as to Volta’s.law of contact than they are 
at the end of the former fart, knowing doubtless, as 
sound practicians, that they.are.on delicate ground. 

The theory of magnetism, which constitutes the third 
part, suffers, as did the electrostatics, in the [beginning, 
from the suppression of experimental detail. We cannot 
reconcile ourselves to the definition given of the magnetic 
axis as the line joining the poles of the magnet. This 
seems a very artgficial and difficult way of introducing this 
fundamental conception ; and we do not see the advan- 
tage over the ordinary method, which defines it as that 
direction which is always found parallel to a certain fixed 
vertical plane when. the magnet is suspended freely under 
the earth’s action alone at a given:time-and place. We 
also‘fail to see why, in mentioning the hypotheses ad- 


vanced to explain terrestrial ntagnetism, Gilbert and Biot” 


should he mentioned, and Halleyeand Hansteen forgotten. 
In other respects, this part of the work gives as good an 
account of its subject as most treatises we have seen, 
Our readers. may note the discussion of the direct mag- 
se 
a 


The-errors one - 


a text-book. t . 0 ° 

' The last part of the work deals with Electro-magnetism. 
The-connection between a current and the equivalent 
magnetic shell is deduced in a very ingenious (although 
we scarcely think simple) way from the lawo& Biot and 


Savart. The other method, ‘which we prefer, is also 


given, in which the elementary proposition is that a plane 
circuit, whose linear dimensions are infinitely small com- 

: x Ld . s : * æ 
pared with the distance of the point at which its action is 
considered may be replaced by a small magnet. «A sepa- 


‘tate chapter is very properly given to the Methods of 


Ampère, and the authors have shown their judgmf nt in 
refraining from loading their pages with the various solu- 
tions of the indeterminate problem to find the elementary 
law of electrodynamic action of which we have latelyghad 
a superfluity. An excellent account is given of the generah 
theory of Maxwell. The only thing we would.take objection. 
to is yet another meaning given to that overburdened: 
word Electromotive Force; the authors use Force Electro— 
motrice Totale in place of Maxwells Vector Potential. 
The deduction of the rotation of the plane of polarisation 
from Hall’s phenomenon is given ; but Prof. Rowland’s’ 
name is not mentioned in connection with it; &lthough 
we are under the impression that it was first given by him 
in the American Journal of Mathematics. 

In a supplementary chapter some examples are given 
of the application to electrical phenomena of the prin- 
ciples of Carnot. Certain of these, due to M. Lippmann, 
are ranged under the somewhat high-sounding title of the 
Consérvation of Electricity. We are a little inclined to. 
question the propriety of this phrase; but we are certainly 
obliged to MM, Mascart and foubert for a succinct. 
account of what we are to understand by it. 

We shall look with much interest for the second volume- 
of this work, in which, among qther things of interest to 
practical electricians, we are promised a discussion Of the 


efficiency of electric generators.and electromotors, a.sub- - 


ject on which ‘the recent experience of the authers‘at the 
Paris Exhibition must have well qualified them to give an 
opinion. G. C. 





OUR BOOK SHELF 


Die Gasteropoden der Meeres-ablagerungen der ersten und ` 


zweiten miocanen mediterran-stufe in der Oesterreichisch 
— Ungarischen Monarchie. Von R. Hörnes şnd M. 
Auinger. Lieferung 1, 2, 3. (Vienna: Hölder, 1879- 
1882. 


A MERITORIOUS and useful contribution to our knowledge 
of the tertiaries of middle Europe. The first-named 
author is the worthy son of a worthy sire, the late Prof. 
Hornes, whose work on the fossil shells of the Vienna 
Basin 1s so familiar to palzoncologists. The total number 
of species hitherto described or noticed®in.the present e 
publication is 220, including 94 new species or forms. 
Out of all_this number 11 only are given as recent or 
living; and two more may be added (viz. Nassa semistriata - 
and Columbella corrugata of Brocchi), which inhabit the 
Mediterranean as well asthe North Atlantic. These recent 
species have survived from the Miocene epoch—a period 
of incalculably remote antiquity—without the slightest 
change. The rest may be regarded as the of wAéoves in 
the same sense as we use euphemistically for our dead. 
Perhaps some more fossil species may be hereafter iden- 
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tified with living speciés when palzontologists work in 
unjson with gaturalists, or when conchologists become 
‘acquainted with both kinds of species. This is a great- 
degideratum ; and for want of it several eminent palzon- 
tologists (Nyst, Hornes, and others) made regrettable 
mistakes in such identi§cation, having been misled by 

> names anal pot things. We may observe that Gastro- 


poden, instead of Gasteropoden, is the more correct and: 


usual spelling of the word. The plates, sixteen altogether, 
are admirably executed ; and the publication does great 
«edit to the Imperial Institute of Geology at Vienna. 


. ý J. GWYN JEFFREYS 
PEREDES. LY RELEE AAEL EEEN E RLN EIR TEREE: 


i LETTERS €O THE EDITOR 


[The Editor does ot hold bimself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
“ @r & correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications, i 
[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.) 


The Winter of 1881-82 


a. You have given some figures about the winter of 1881-82 in; 


‘Great Britain, It was relatively much warmer here. The mean 
temperafures and its variation from average for November, 1881, 
to April, 1882, was : 

Nov. Dec. Jan. Feb. March. April. 

Mean .., ... «4. 32°0 232 29°5 250 «= 3I°5 `38%2 
Diff. from average 42°7 +31 +1495 +84 +80 +3°1 


The general character of there months is thus a very decided 
high temperature, That of January was the warmest on record 
~ in the 130 years’ observation. If we take the mean of the three 
months, January, February, and March, it is also the highest on 
record, viz., 28°7; the other years in which these three months 
had the highest temperature were: 1822, 28.1; 1863, 27°43 
1843, 26'9 ; 1794, 26°6.® The temperature of the five months, 
November to March, viz, 28°2 in 1881-82, was surpassed only 
once, in 1821-22, 29°3; the other years when these months were 
warmest are; 1842-43, 27°6; 1761-69, 27'I; and ‘1826-27, 
2690 e 5 wy? 
The Neva was frozen less than four months, while on the 
average the ice lasts nearly five months (147 days), and in the 
winte? of 1880-81 the river was frozen 184 days, the longest 
time on record since the observations began, that is, for about 
175 years. The date of opening of the river this year, March 30, 
is the earliest, except that of 1822 (March 18), 

The last winter is, besides, noticeable for its deficiency of 
snow, there being scarcely ten days of fair sleighing. The pre- 
cipitation of the months from November to March was 19 less 
than the average, that of December alone by 0”°8,'that is, by 
nearly two-thirds. Besides, a large part of it fellas rain, On 
account of. the want of snow, the rivers had not their ordinary 

- Spring floods, and great quantities of timber, prepared to be 
floated for the use of St. Petersburg, could not be moved. 

On the middle and lower Wolga, the snowfall of last winter 
was excessive, and even Taschkent and the valley of Ferghana, 
in Central Asia (lat. 40°42"), had an exceedingly cold winter, 
with permanent and deep snow, 
in Transcaucasia, the minimum témperature m November, 1881, 
being lower than ever observed before in Tiflis. 

St. Petersburg, May 27 A. WoEIKoF 


~ e i 
: -The Mean Temperature of the Atmosphere at the 
` Surface of the Earth as. Determined by Observa- 
tions and by Theory 


© WHEN several enple, not knowing each other, arrive at 
the same results, the one by compilation and computation of 
observations, the others by theory, these results present a good 
probability of correctness, and the theory involved ought to be 
of interest to science. g Š 

In NATURE, vol. xxv. p. 395, I read—‘* The temperature of 
the southern hemisphere has lately been investigated by Dr. 
“Hann with the aid of recent observations of temperature in higl? 







The winter was also very cold - 












——- 
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southern latitudes, especially those mde during the Venw& transit 
in 1874. For mean temperature of the whole atmosphere he 
obtaips 15°°4 C., and as that of the northern hemisphere was 
estimated by Ferrel to be 15°°3 C., it is very ‘probabte that both 
hemispheres have the same mean temperature. Dr, Haan, how- 
ever, also shows that between 40° and 45° South latitude; the 
southern hemisphere becomes warmer than the northern in the 
same latitud@ and that a differeace between the two persists at 
least to the confines of the hypothetical antarctic continent. s/s. ” 
| In “On some Properties of the Earth,” 1880 (Weitheimer and 
Lea, publ.) occur the following passagey founded on and on- 
nected by theory alone (p. 95) :—‘‘ WefMhus find the average 
temperature of the atmosphere at the surface of the earth to be 
20" C., the isotherms of 20° C. having gn their mean the parallels 
of 30° for basis ; this figure, obtained by reasoning, is confirmed 
by isothermal maps, We will see why the 20° are lowered to 
15°22 C., the true med temperature of the atmosphere at the 
surface of the earth.” 
| And on pp. 123 to 126: “ The dine of greatest heat is in the 
a zt = of fhe sph@e, or 3°58’+4’ latitude, 

north of the equator: Temperature is therefore in a-compressed 
or higher state in the lower latitudes of the north.” .'. . 

“ Inside the isotherms with the parallels 38° 58’ as basis, the 
temperature, of the north is in excess qyer that of “the south, 
ahis isotherm of tle mean atmosphéric temperature reaches over 


mean moved 





ithe Mediterranean . . . it reaches on land to 47° 50'~3° 56', 
m here the temperature of Genoa in 43° 51’ N. lat, is 15°°7 C., 
land that of Alais 44° 10’ N, lat. js 15°'4 C. Beyond this iso- 
|therm, or beyond the bases of 38° 58’ lat., the difference between 
‘north and south decreases [which implies that the temperature 
‘at the south gets gradually warmer than at the north, chiefly in 
jlongitudes examined by Dr. Hann]... . At the isotherms of 
1°°666 C., of which that at the south is quite maritime, and 
jalmost without curving, the equilibrium of temperature between 
south and‘north is 1e-established, the isotherms coincide, each 
jin its mean, in both hemispheres, with their parallels or bases, 
ithey divide the hemispheres in proportion 1 : 4°78...” 

| O. REICHENBACH 
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| Sea-shore Alluvion—the “Chesil” 


GREATER attention and speculation have been bestowed on 
ithis than any other of our marine littoral moles, the Transactions 
iof various societies abounding in papers describing it, and as 
the westernmost of our solith coast beaches, within the limits of 
ithe narrow seas, may well terminate a review thereof, 


! Leland, Camden, Lambarde, and Holinshed; all describe it, 


and how it fluctuates in quantity dependent on the wind. Leland 
used the word ‘‘ Chesil” (which became a proper name as 


l applied to this particular bank) as a general term, descriptive of 


4 


shingle banks, throughout his work. Lilly, who wrote in 1715, 


i describes it most accurately. _ Hutchins calls it ‘‘ Steepstone,” 


i 


and derives its name from “‘Ceorl,” the Saxon for gravel. 
„Gough adopts the same derivagion, calling it ‘‘a prodigious heap 


of pebbles thrown up by the sea, beginning at Chesilton, in 


i 


Portland, and reaching beyond Swyre, 16} miles.” 

The most remarkable feature is the top ‘‘ full” about fifteen 
feet above the lower ones at the Portland end forming a huge 
seaward wall or mole, exceeding anything of the kind: to 
be seen along our`coasts, the land-slope of which is flat. At 
the east end it is thirty to forty feet above high water of springs, 
gradually lowering westward, and the stones decreasing in size. 
The land-locked tidal lake, the ‘‘ Fleet,” between it and the 
main, is another feature so common to these dormations ; it ter- 
minates opposite the valley to Abbotsbury, down which runs a 
small mill-stream. Between Lord IlIchester’s castle and the 
Abbotsbury Coastguard Station the great beach ceases, the 
bight terminating~in low tertiary cliffs, which intercept the 
top ‘‘full,” the lower ‘‘ fulls ” continuing of an average height, 
as at Deal and elsewhere; two to three miles west of Abbots- 
bury the beach is thrown up into very sharp slopes, which, from 


the fineness of the material, kecome very solid, and” continues to ° 


decrease in size and altitude, intercepted by the cliffs at Burton, 

and again formed into a moderate ‘‘full” on each side of Brid- 

port harbour. ‘The great elevation attained by the eastern end 

of this.bank, where it abuts against the Island of Portland, 

exhibits an exceptional accumulation of water-driven material 

in the hollow of, and to the north-east of the Great West Bay, 
m PAR 


sea so far north as to embrace those seas which may be called _ 
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which “bears, with seamen, the ugly name of “Dead. Man’s 
Bay,” from.an embayed vessel canght in a south-west gale 


' seldom escaping shipwreck. More than half a century *back, 


Fleet was inundated from a breach in the beach, and the church 
washed down, ard many houses in Chesilton destroyed. 

It is said locally, that the material is so finely graduated, that 
a native boatman or fisherman gan’ tell in the darjest night the 
exact locality his boat may come ashore or be beached on, by 
picking up a handful of the gravel, In a sonth-west gale it is 
next to impossible to stand on the eastern crest, from the rain of 
pebbles projected ongin summit by the breaking waves. 

The Chesil is show? with great accuracy in eafly manuscript 
thaps, especially in a remarkable serfes of drawings. collected 
by the great Cecil, well fnown at the British Museum as “ Lord 
Burleigh’s Book ;” also in drawings by Collinsand Lilly. From 


~ these it wuld appear, that two or three centuries back the 


“Fleet ” was’ wider, leading to the inference that the beach had 
retreated landwayd ; but a close inspection of the bank does not 
support this conclusion, but appears to show that the surplus 
material is driven in heavy weather right over the crest sloping 
towards the ‘‘ Fleet,” the area of which has been narrowed and 
reduced by this continued process. 

The gradation of material here again shows the ultimate lee- 
ward movement from west to east, due to preponderance of 
winds from the first Sarge ; the altitude from three to four 
times that of the normal elevation of ordinary English beachés 
above high water ; also the upper plateau above the usual neap 


and spring “‘ fulls” are striking features, showing its abnormal. 


character. . EN 
. The largest shingle travalling to leeward and to the sum- 
mit, is illustrative of the accumulative energy of the heavier 
projectiles, and their being less acted on by the recoil than 
the smaller materials, 

Tt may be well to notice here the soundings taken in H.M.S. 
Beagle, between Santa Cruz and the Falkland Islands, referred 
to by the late Mr. Darwin in his work *‘ Geological Observa- 
tions,” published in 1876, and which he truly describes as pre- 
senting the usual phenomena in such cases, The material 
quickly and regularly decreasing in size with increased depth and 
distance from shore, under two miles out large and small pebbles 
were found intermixed. , 


Miles, fens. - 
At2to 4 irto32 . Pebbles size of walnuts and 
~ ` smaller, 
4to 7 ww: I7 toI9 Do. size of hazel nuts. 
1oto I. 23to25 ... hy” to yy” ms, diameter. 
I2 - .. 30to4o .,., 5” diameter. g 
22 to 150 .... 45to65 ... yy’ do, to fine sand. 


This is confirmatory of,‘or supported by, observations around 


our own coasts, - J. B. REDMAN 
6, Queen Anrtie’s Gate, Westminster, S.W., June 10 


Meteor 

ON Wednesday, June 7, 9.45 mm. G.M.T., at a station 396 
yards north-west by west of the transit-circle of the observatory, 
Mr. W. H. Robinson’s attention was attracted by the sudden 
appearance of a fine meteor about 3° below Mars, which passed 
through a point 5° below Regulus, and, continuing its course 
about 12° further, finally disappeared. Almost instantly after 
being first seen, it shone very brightly, then assumed a train of 
detached luminous-beads, and towards the end of its path burst, 
presenting an appearance similar to the bursting of a rocket. Its 
greatest brilliancy was equal to Venus. The length of the whole 
track was about 28°, and the time of visibility of the train was 
about five seconds. x E. J. STONE 

_ Radcliffe Observatory, Oxford, June 8 
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Earthquakes in Naples 


THE seismographs of the Vesuvian Observatory and of the 
Naples University havé shown increased activity the last two 
days. This culminated this morning:at 6.47 a m. in a distinct 
shock seven seconds duration, direction north to south, chiefly 
undulatory, but elevatory towards tHe end. Fram these facts 
Prof, Palmieri considered it to come from a distance, and not of 
local origin. This was proved by telegrams from Isurnia and 
Vinchiaturo in the Apennifies, All to-day the amount of vapour 


brilliant; the quantity of lava flowing is increased. This is.a 
good example on a smallş scale of seismic activit? having its 
focus in a mountain chain affecting the neighbouring volcanoes. 
- Naples, June 6 '  *_H. J. Jouyston-Lavis 
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-. THE “POLYPHEMUS” e° i 


H ER MAJESTY’S ship Polyphemus, which has been 
five years under construction, is now being prepared 

for her final trials. She contains so many peciliarities of 
design and novelties of various,kinds in her machinery 
and fittings that much scientific interest attaches to her 
performances. Har form is different from that of amy other 
ship ever built. The part above water has been ceggribed 
as resembling a cylinder floating on its side and deeply 
immersed, which is tapered at the endg¢to form a bow 
and stern. An idea of her appedrance above water may 
be obtained by imagining such a cylinder to bé fattened 
over a large portion of its area to form a deck, and to float 
at a height of 4 feet 6 inches out of water. The whole of 
the exposed part of this surface, which has great curva- 
ture near the water line, and enters the water at an angle 
of about 45 degrees, is plated over with steel armour, 
which is carried some distance below water. The curva- 
ture of the sides is continued to a dépth ‘of several feet 
below the water line, and from this point they turn sharply® 
in and converge towards each other at the keel aémost in 
Straight lines. A cross section of the vessel is similar to 
a pegtop, which is floating in water at a depth’below its 
greatest breadth, and the emersed part of which presentsa 
convex surface only. Upon this form of hull an iron 
superstructure is mounted, which carries a hurricane deck 
from which the ship is worked, and to which the openings 
into the main body of the ship are carried up. Two fro- 
tected coverings are fitted on this deck, one at each end, 
which are connected with the structure of the hull, and 
give means of communication with the interior. There 
are three revolving turrets on each side, which are each 
armed with one of the heaviest Nordenfelt guns. This. 
superstructure may all be shot away without injuring the 
vessel or impairing her powers, except as regards the use 
of the Nordenfelt guns. ° 

The‘lines of the ship are very fine, and have been deter- 
mined chiefly with a view to great speed. The armour 
plating is very light; no heavy guns are carried; many 
devices have been adopted to reduce the weight of the 
machinery ; and some of the main fighting qualities of 
most other men-of-war have been sacrificed, in order that 
a high speed may be realised. The speed she was de- 
signed for is 17 knots ; although with the great amount 
of horse-power ; for her size, she is intended to indicate, 
a higher speed might be expected if it is efficiently 
utilised. The offensive weapons of the Polyphemus con- 
sist of the ram and torpedo. She will carry no guns 
except six Nordenfelt machine-guns, which will each be 
carried in a projecting turret at the height of the fying 
deck. , These will serve to repel boat attack; but for 
offensive operations against powerful vessels, she will only 
be able to employ the ram and torpedoes, The successful 
use of these weapons will depend primarily upon speed. 
High speed is essential, to prevent failure in ramming ; 
and in using torpedoes under heavy gun-fire, it is very 
important to be able to approach an enefgy quickly, and 
to get away again with all possible celerity, as the contin- 
gencies of this’mode of fighting may require. The effi- 
ciency of the Polyphemus thus being a question of speed, 
it will be understood why so many sacrifices have been 
made in order to enhance this quality. The vessel has 
been constructed as light as possible throughout, and 
saving of weight has been carried to a great extent. 

The hull is built of mild steel; the frames being of 
Bessemer, and the bottom plating of Landore-Siemens 
steel, There is a double bottom, and the hold of the 


from Vernvius is much more abundant, and this evening it is "ship is largely divided into separate watertight compart 
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Hae ts by weaps of bulkheads. é longitudinal bulkhead 

tted at the middle line; the boilers are contained in 
fo separate water-tight ‘compartments ; ; the engine’ in 
“two; and the‘coal bunkers are also water-tight. 

The engines and boiler a] are manufactured by Messrs. 
Humphreys and Co. ere are two pairs of engines 
working twin screws. They are of the horizontal com- 
pound type, the cylinders of each pair being 38 inches 
and 64 incłĦes in diameter, and the stroke 39 inches. 
They are ihtended to indicate an aggregate horse power 
of 5500. These engines are remarkable for their lightness 
and theecomparatively small space they occupy. Most of 
their norel features have been adopted for the purpose of 
econognising weight and space. They are almost entirely 
of wrought iron, Whitworth steel, and gun-metal; very 
little cast iron*being used in their construction. The 
Screws are three-bladed,, and are 14 feet in diameter, with 
15-feet to 17 feet pitch, The' shafts are left bare where 
they come outside the hull of the ship, and are not sur- 
rounded by- tubes, aş is ‘usual in ships of the Navy. 
These tubes have been dispensed with for the purpose of 
diminishing the resistance. The boilers are of the loco- 
motive type ; and these also were adopted in preference to 
the ordinary marine boiler, for the purpose of saving 
(veight and space. They are 5 feet 3 inches in diameter, 
“and 14 feet 4 inches in: length, and work with a steam 
pressure of 120 tons per square inch. The shells are of 
steel, the fire-boxes of iron,-and tubes of brass; and they 
are similar to ordinary locomotive boilers, except'that the’ 
tubes are shorter and che fire wells less deep. The stoke- 
holds are closed in, and forced draught is worked with, as 
in the fast torpedo ‘boats. This is supplied by four fans, 
two of which are 4 feet and the- other two 3 feet 6 inches 
in diameter, The fan engmes have 9-inch cylinders, and 
4% inches stroke, and run at the rate of 900 to 1000 revo- 


lutions per minute when working at full speed. 


The trials of the machinery have, so far, not been’ suc- 
cessful, chiefly on accosint of difficulties with the boilers. 
During the first series of trials, on March 2, 4, and 6 last, 
nothing could be done on account of priming. The 
greatest speed: realised was 10 to 12 knots, when the 


boilegs primed so badly ghat~a stop had to be come to. 


On March 31 there was another trial, the last down to 
the present time, when the difficulties of priming were 
Mainly got over. The indicated horse-power on that 
occasion was about 5000, and the speed a little over 17 
knots. The air-pressure in the stoke-holds, which gave 
the forced draught, was ‘equivalent to 5‘inches of water. 
On this ‘occasion the boiler-tubes leaked very badly, so 
that ‘the full power could’not be realised. The priming 


was due‘to oil ‘from the engines getting into the boilers, | 


and this now-appears to be remedied. In the torpedo 
boats that are ‘fitted with locomotive boilers, the same 
difficulty arises, and oil is not used at all inthe cylinders, 
or only*very sparingly. The leaking of ‘the- tubes is a 
more serious difficulty to get over, although in the Poly- 
~ phemus the arrangements appear to admit of improve- 
ment. For instance, solid iron stays were ‘fitted in the 
midst of the brass tubes ; and it must be obvious that the 
unequal rate of expansion of the stays and tubes when 
heated to a ‘high temperature must 'have considerably 
strained ‘the tube plates. These stays are now ‘being 


«removed, and-n&w-tubes are being fitted throughout, the 


ends of which are to be screwed into the tube plates, 

~ This difficulty of leaky tubes is not peculiar to. the 
Polyphemus. Messrs. Thornycroft are in thé same posi- 
tion with a large number of torpedo boats they have 
completed for the British’ Government, and which are 
undergoing a similar ordeal of ‘testing by the Admiralty 
engineers. These bcilers cannot be got to stand satis- 
factorily, and a number of experiments have just-been 
carried out at Portsmouth upon tubes fitted in various 
ways in a torpedo boat boiler, which, it is hoped, will 
show how the present defects can be remedied. Loco- 
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motive boilers are -not adapted for working continuously 
at a high rate, and for steamirfg at full speed over long 
distances. The strain put upon the boiler, and*the work 
attempted to be got out of it, is too gregt under these 
circumstances. ` What is being done-in the Polyphemus 
ahd in the torpedo boats, is to, get the advantage of the 
lightness of Shis type of boilers ; and orly to press ‘them 
up to their full power for comparatively short'times when 
required in an emergency. 


| The armour plating is of’ steel ; andere again we find , 


an attempt to combine great defen ve power with ex; 
treme lightness. It extends over the whole of the above 
water-portion of the Hull, and for a short distance ‘below 
the water-line. 
of Landore-Siemens sfeel, upon which are placed plates 
of Whitworth fluid-compressed steel, one inch thick. 
Oytside of this is another layer “of hard Whitworth steel, 
one inch thick, which is tested to 4 strain *of sixty-eight 
tons per square inch. This outer layer is fitted in small 


plates or scales ten inches square, secured with coned’ 


steel screw bolts, one at the centre of each of the-plates, 
and one at each of‘the corners. Along the middle of the 
turtle-back deck these scales are gmitfed, and the armour 
ig there only 2 inches thick. The bases of the trunks 


' from the hatchways to the flying deck are protected by'a 


glacis of 6-inch steel armour to a height of 3 feet 6 inches 
above the deck; and the front of the foremost trunk is 
plated to a height of about 5 feet above the flying deck; 
with 8 inches of steel-faced armour, which gives protec- 
tion to the pilot tower. 

: The armament, as,has been stated, merely consists of six 
N ordenfelt: machine-guns, which are each mounted in.a re: 


_ volving turret that projects from the side of the flying deck. 


The fighting weapons she possesses are theram and torpe- 
does. The formér is very long and strongly constructed. 
It is, however, interfered with by a tube for ejecting torpe- 
does right ahead, which is fixed in the centre of the ram. 
This seems a doubtfal expedient to adopt, and to en- 
danger to some extent both the ram and the torpedo-tube, 
The bow has been made so as to protect this tube as 
much as possible, The torpedo armament consists of 
the tube referred to for-ejecting torpedoes right ahead, 


and of two tubes on each side, also placed under water, , ` 


in a compartment at the fore side of the boiler-rooms. In 
this torpedo compartment one tube on each side is fixed 
right abeam, and the other in the. direction ‘of about 20 


; degrees at the fore side of the beam. There is only means 


of firing one torpedo end on, the other four tubes being 
on the broadside. It is questionable as to the merits of 
this arrangement, considering that the end-on position 

will be the one for attacking from in the Polyphemus, for 
the purpose of using the tam, and also'to ‘enable the 
greatest possible resistance to be got -out, of her thin 
armour. Independent .air-compressing machinery for 
the torpedoes is carried in each of the torpedo-chambers, 
in which also a number of torpedoes will be carried 
ready for use. 

, The height of the hull proper .above ‘the water line is, 
as we have said, 4 feet 6 inches, „Itis kept low to reduce 
the chances of penetration ; but to furnish more buoyancy 
than this small freeboard gives, a strange“device has-been 
adopted. At the keel of the ship a deep 1 rectangular recess 
is made in which about 300 tons of iron ballast is carried. 
This ballast is so fixed that it -can be let go at pleasure, 
and the ship lightened accordingly. . The draught and 
trim may thus be regulated to some extent should the 
ship be injured in action. If the whole of the ballast is 
let go it will lighten her abgut 14 inches. 

As manceuvring ‘power is s of great importance to such a 
vessel as the Polyphemas, an attempt is .made-to increase 
it by means of bow rudders. Two of the rudders,.of the 


balanced forth, are placed forward; one on each side of. 


the bow torpedo tube. They canbe drawn:up into aper- 
tures inside the hull when not required for use; and when 


There are first two half-inch thicknesses . 
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working they'may be coupled up with the engine working 
_ the stern rudder, and all three rudders worked:together. 
The deadwood has been cut away aft to a large extent in 
order to-reduce the resistance to turning. : 
s % 
. DOUBLE STARS 


GOME stars when looked at in a telescope are seen 
really to consist of two stars so near together that 
thé naked eye is get able to distinguish them, but sees 
them as a single A The knowledge of same of these 
objects may be presumed to beealmost as old as the 
telescope. In fact Hével remarke@ some of them in the 
middle of the seventeenth century, but no attention was 
paid to therg, as it was thought that they were really far 
asunder in space, and merely appeared close together in 
the heavens, because they were nearly.in the same visual 
ray. It thuse escaped notice that one star frequently 
moves round the othtr, and Lambert, as late as 1761, 
founded his opinion that those fixed stars that appear 
near others, were in no physical connection with them, 
upon this absence of relative motion, because, as he says 
in his ‘ Cosmologisehe Briefe,” if they do not move round 
each other, and still g®&vitate toward’ each other, they 
must long’ago have collapsed. But a few years after the 
Rev. John Michell applied the rules of the calculation of 
probabilities to'the stars in the Pleiades, and showed that 
it was exceedingly imp®obable that these stars could 
appear'so near together, if their proximity was. the result 
of a random scattering ofthe stars over the heavens, and 
he showed that among 40,000 stars, one could expect to 
find only one pair within twelve seconds of arc of each 
other, and none nearer. These speculations were, how- 
ever wholly conjectural, as long as no proper observations 
were available, and it was therefore to the purpose when 
the highly merited -Jesuit, Christian Mayer, of the obser- 
vatory at Mannheim, founded by the Elector of Pfalz, 
commenced to search for, and systematically to observe, 
double‘stars, But he met with no support from his con- 





_ temporaries, and had to defend his opinions in several 


polemical pamphlets. His instrument,-a mural quadrant 
by Bird, was scarcely sufficient for the purpose, and his 
_ opinion, that, ‘satellites ” of the brighter fixed stars were 
found at a distance of as much as three degrees, was cer- 
tainly wrong in the instances ‘he adduced, though Madler 


has shown that stars as far asunder may possibly be phy-- 


sically connected.? We must, therefore, consider William 
Herschel to be the first who proved the existence of 
double stars. This he did by aid of micrometric mea- 
sures? which ‘he originally had made with the view of 


1 Mizar and Alcor, the “ test-star,” in the great bear, present to the naked 
eye very much the‘same appearance es a double star does, when seen in a 
telescope, Their‘distance 1s about a lunar radius It is sometimes said that 
distances less:than five minutes are not visible to the eye, but when wearing 
glasses I see « Lyra, the distance of whose components is less than four 
minutes, double b 

2 It was evidently Chr. Mayer’s opinion that the smaller star shone ‘in 
reflected light. The term “double star’? had been applied by previous 
observers, who little dreamt that these stars would become so interesting. 

3 It may be as well'to explain in a-few words the mstrument with which 
such minute quantities are measured. It is called a micrometer, and forms 
the eyepiece of a large telescope. It is well known that in the focus of the 
object«glass of a telescope, the image of the chyect contemplated appears 
inverted. Now in, this focus are stretched two parallel spider lines, at 
least one of which’ is moveable by an extremely fine screw. The magni- 
tude of the object or the distance between the two components of 
the double star are thus measured in revolutions or fractions of a revo- 
lution of this screw; for which purpose the head of the screw 1s 
divided ‘into hundredths, the tenths of which are estimated by the eye (see 
Fig. 1) ‘The value in seconds of are of each revolution of the screw is‘either 
ascertained by measuring some known distance or by measmiing the length 
ofa revolution in parts of an inch (a very small quantity) and dividing this 
by the focal length of the object-glass pressed ın inches, The value of a 
revolution is generally found to vary a little with the temperature, as the 
steel of which the screw is made expands or contracts with the heat, but 
this is counteracted by changesin the focal lengtheof the object-glass It 1s 
of more importance -to examime the irregularities of the’ screw, the different 
turns of which might not exactly be of th® game size. Even parts of each 
turn might be shghtly different. However modern engineers have carried 
the making of screws on the lathe to so high a perfection, that ‘there are 
screws made in which no errors can‘with certainty be ascertained. It also 
deserves to be remarked that %t is more easy to make a screw accurate the 
finer it is. —But the screw gives us only the distance of one star from the 
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finding the parallax of fixed stars, similar observations 
havingipreviously been agtempted by the Rey. Reger Long, 
of Pembroke College, Cambridge, who, however, had not 
been very successful. 7 e 

Herschel commenced micrometric meastires in 1776, 
when he observed 8 Ononis. gn 1779 he began sy$te- 
‘matically to search for and measure double gtars, and as 
early as 1782 he laid his first “Catalogue of Double 
Stars” before the Royal Society. It contained 269 ob- 
jects, but few of which had been observed by’Chr. Mayer. 
Subsequently he published.ether catalogues, which, howe 
ever, contain many stars more than 32” asunder, which 
are not now considered as double stars proper; bnt-of the 
fatter Herschel ditcovered between sour and five Bundred. 
Heimeasured double ‘stars micrometrically up to 17%, and 
again for some years after 1794 The,measures showed 
some discrepancies, but it was imposgible to. decide 
whether the relative motion of the components—for 
changed their position some of them evidently had-ewas 
rectilinear or otherwise, and whether it in some cases -per- 
haps arose from the proper-motioneof one star. However, 
already in 1794 Herschel explained how they must move 
in curved pathson account of theiranutual gravitation, and 
in 1803 appeared that famous ‘“ account of the-changes 
that have happened during the last ‘twenty-five years in 
the relative situation of double stars,” in which he, from 
actual méasures, proved this to be a fact. 
‘nental astronomers were nevertheless slow to-giv@.in-to so 
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novel and startlingarevelation. In France even Lalande 
openly expressed his want of faith in these disclosures} 
notwithstanding his high 1egard for Herschel’se m@rits ‘in 
other respects.—-At the end of ‘his active career Herschel 
had the pleasure to see his-son John Herschel take up 


this subject with fervour. South, 'the friend of tbis 
illustrious astronomer, joimed him in this'work, and ob- 
tained thus a place in ‘the scientific world, to which this 
own merits, only for this connection would scarcely have 
-entitled him. J. Herschel went in 1834 to the Cape of 
Good Hope, where he discovered and made some mea- 
sures of above two thousand double stars on the southern 
sky with his 20-feet reflecting telescope. He continued 
to take an active interest in these ‘stars till his death in 
1871, when he left behind unfinished manuscripts that 
showed that he had been engaged on a general catalogue 
of double stars and the observations made of them. It 
contained about-10,000 entries. 

-Meantime Struve in Russia had commenced a series of 
double-star measures, which, is even now unsurpassed, as 
well with regard to’extent as to-consistegcy. In 1824 he 
received a Io-inch refractor, mounted equatorially, from 
Fraunhofer of Munich, and with-this magnificent instru- 


other. We require to know also in-what direction it is stuated ` For this 


purpors the plate‘on which the micrometric screw and the wires are fixed can 


revolved, and the wires placed parallel te the line j_ining the centres of 
the two stars The angle is read off on a circle in firm connection with the 
tube. ‘This, the so called angle of position is counted from the line con- 
necting the principal star with the pole. From ‘north o° round through east 
go’, south 180°, and west =70" (see Fig 2), This circle 1s adjusted ‘by allow- 
ing the stars in their daily motion to run from east to west ‘along-the' wires. 
The index should then point to go° or 270° Butit must belkept*in'view that 
the images are inverted, so that ez. when looking southwards, north 
appears down. 


But Conti? 
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ment he worked indefatigably for thirteen years, making 
abqve 10,000 measures ; and it may be said that by this 
telescope the genius of its maker carried the palm on,be- 
half of refractors in measuring minute quantities in the 
* sky, while the reflectors stepped into the background, and 
were subseqnently prefeged only in cases where. the 
definition *ise of less consequence than light-grasping 
- power.’ Struve not only.made measures——thanks to 
.Fraunhofer’s excellent micrometer and his skill .in 
handling it,tnore accurate than had been possible up to 
that time, but he also catalogged abofit 3000 double stars 
between the pole and fifteen degrees southern declination. 
He- had* their places exactly determined with Ertel’s 
meridia:®circle, and shese observations, compared with® 
those ef later date, have in many cases established the 
fact that the proper motién was common for two stars, 
that revolved so slowly hat no change in their relative 
position had been discovered by aid of the micrometer. 
Thus*their physical connection is then established, but 
indeed “optical double stars” are so uncommon within 
e the limits here. considered, that the discovery of an 
optical couple is almost a greater curiosity. In such a 
case the micrometric measures serve to accurately fix the 
amount of the proper motion of one star, the other being, 
generally so distant that it appears stationary, as well as 
o ascertain the parallax of the nearer star if perceptible. 
truve also every night carefully noted the magnitude and 
colour of* the stars he observed, and divided them into 
Lucide and religue, according to whether the smallest 
star is above or below the eighth magnitude. According 
to their mutual distance, he divided them into eight 
classes, as follows :— 


his disposal would have been ‘wholly inadequate. ix? other’ 
hands, the accuracy of his measures was about as great 
as that attained at more richly-furnished obseyvatories. 
Pushed on by his success, he acquired larger and better, 
instruments from Fraunhofer’s successor at Munich, and 
entered upon a series of observations, in which,he greatly 
surpassed the accuracy of other observers. If is there- 
fore to be regretted that the mass of observations he, 
accumulated during a quarter.of*a century, has not yet 
been more than partly laid before the,pyblic. “Investiga- 
tors were, however, expecting a volum# that would com- 
pletely embody Demboyski’s work, when the mournful 
news of his death in January, 1881sspread over Europe. 
Compared to his observations, those made by Sir W. 
Herschel appear to bg as‘ rude as observatidhs made 
before the invention of the telescope, compaféd to those 
of the nineteenth century. R $ f 

„$t was in the course of the researches caryjed on by the 
latter observers, that circumstances ecame to light which 
have proved to be of the utmost importance. I allude. 
to the existence of systematic errors. Already Struve 
found that he measured angles of position differently, 
when he inclined his head to. either gjde, and he found 
that in any case, hfs distances were different from those 
given by other observers. He did_not, however, follow 
up this remark, but merely kept his head straight while 
observing, and with regard to the distances he did not, 
see how his own results could deviate from the truth ; but, 
his son, though he is in possession of such a great re-", 
fractor, has been found to measure double stars altogether ° . 
e1roneously. This he has remedied by observing artificial 
double stars (white ivory disks on a black ground), and 
after applying the corrections thus ascertained ‘to his 
measures on the sky, the accuracy of his results has been 
sensibly increased, though of course the circumstancés 
attendant on such operations are very different from those 
under which astronomical observations are made during 
the night, e.g. the artificial double stars are always seen. 
near the horizon and are stationary, while the stars are 
ever moving, and have to be followed by aid of a more or 
less deficient clockwork driving the telescope. Dawes 
also, found systematic errors in his measures. He tried. 
to! do away with them by slightly inclining his head when 
the stars were nearly in a vertical, and by the use of 
a ‘prism, fixed before the eyépiece, to make them appear 
vertical, when the line joining their centres formed a great 
angle with the vertical. He says, in the introduction to 
his observations, that no one about to draw a straight 
line with a ruler would lay this crooked on the table; one 
prefers to lay it parallel to the line joining the two eyes. 
It is in fact most agreeable to measure a double ‘star 
when the components are either nearly vertical or nearly 
horizontal. Dembowski’s observations seem free from 
systematic errors, but with praiseworthy diligence he has 
thought fit to subject this circumstance to a minute 
scrutiny. To this end he was observing circumpolar 
double stars of different classes in every hour angle round 
the pole, as these errors have been found to depend upon 
not only the angle the line joining the stars makes with 
-the-lmne joining the eyes of the observer, but also 
on their mutual distance, and as the errpr diminishes. 
quickly as this increases, it is recommended to use 
always the highest magnifying power which the state 
of the atmosphere and the quality of the object-glass 
will allow. : 

Space would not allow me to refer to all the astro- 
nomers, who at one time or another have paid attention 
to the subject, or to discuss the relative value of their 
work, Father Secchi, made seme good measures in Italy, 
Duner, in Sweden, has published about 3000 valuable 
observations, and Gledhilf, in Halifax, has also success- 
fully taken up this work. In spite of the skies of Con- 
naught, that clear so seldom and so irregularly, I have 
tzied to do my best, but I have not Succeeded in getting 






















Class, I. Distances from 6 to 1 | Class V. Distances from 8 to 12 
Pris | Gee ss Ito2] ,, VI 3 12 to 16 
s II 35 2to4] ,, VII oe 16 to 24 
as IVe - 4to8 | ,, VIII ‘3 24 to 32 


Struve’s principal works are: “ Stellarum duplicium et 
* multiplicium-mensure micrometrice per magnum Fraun- 
hoferi tubum annis a 1824 ad 1837 in Specula Dorpatensi 
institute,’’ and “Stellarum fixarum imprimis composi- 
tarum „positiones media ededucte ex observationibus 
meridianis a 1822 ad 1843 in. Specula Dorpatensi 
institutis.” % ; i 
Though.Struve achieved his main results after the 
© arrival of Fraunhofer’s refractor, he had made double- 
star observations as early as 1814, but his apparatus were 
then so deficient, that he had to try to make use of dif- 
ferences of right ascension observed with a small transit 
instrument, an attempt that, in spite of his experience as 
an,observer, could not but prove a failure. His observa- 
tions were subsequently continued, under his direction, 
by his son, who, with the 14-inch refractor at Pulkowa, 
discovered about 500 additional objects. He has made 
about 7ou@ measures during the last forty years, and thus 
we are in possession of observations continued during 
about seyenty years by the Struves, after the same 
methods. 
_ , Meantime, similar investigations had made consider- 
e able progress elsewhere. In England, the subject was 
taken up by the'Rev. W. R. Dawes, who, taking into con- 
sideration the smallness of his means, achieved more 
than any contempgrary observer. He is justly considered 
one of the most distinguished of those amateur astrono- 
mers, to whoin British science is so much indebted. He 
made about 2000 measures in all. Subsequently, Baron 
Dembowski, in Italy, commenced micrometric observa- 
tions of double stars, and though the means originally at 


“> The definiticn of an image seen in a large reflectcr is inf rior to that in a 
»smaller refractor, both cn account of the greater influence cf any defect in 
gr.nding the surface of a mirror, and becau.e, when the aperture 1s larger, 
the rays of light from the object have to pass through so much larger a pur- 

. tion of the atmosphere, the irregularities and motions m which render the 

mage unsteady and badly defined. , à 
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nore than 1090 observations up- to this. Latterly, this 
“branch of science his mæde distinct advances in, Ams- 
rica, whtre Burnham has made excelleht use of the 
gigantic refragtors, which are made by Alvan Clark of 

Boston, He has discovered a number of important 

double stars, the components of which cannot be sepa- 
_rated at all in older telescdpes.? d 
i 78 the French astronomer Flammarion, who is so 
bly known from his excellent popular treatises, 
ished his ““ @gfalogue des Étoiles doubles et multiples 
Mouvement. relatif certain, comprenafit toutes les 

© Observations faites şur chaque *couple depuis sa décou- 
verte, et les résultats conclus de PBtude des mouvements,” 
va work ethat is highly valued by double-star investi- 

- gators, bute private observers wilt do well in consulting 

= also Messrs. Crossley, Gledhill, and Wilson’s “ Hand- 
book of double-Stars,” with its “ Supplement.” 

Asremarktd above Herschel found that changes ‘had 
taken place in several systems of double-stars, and in 
, Struve was able to give a list of a hundred systems, 
‘the components appeared to revolve; but on 
ount of the difficulty of the measures, it was not easy 
ide whether*this.was owing to gctual motion of the 
rin some cases to divergences of the observations. 
` Bat he proved beyond dispute in about half the cases 

“that the companion had revolved, and Mädler, who was 
cone of the most indefatigable double-star observers, as 
+ well as the most promirfent calculator, raised this number 
* to several hundreds. His work, “Tabula generalis 
¿ stellarum. duplicium indicationem motus gyratorii ex- 
entium,” was published in 1849, and contains 650 
‘entries, but many of these were mere surmises, and have 
not been corroborated by subsequent research. 

“If the observations were absolutely free from errors, it 
“would be an easy task to investigate the path of the com- 
panion, but in addition to the imperfection of every 
observed position, we have as explained above to guard 

‘against systematic differences between the different ob- 
© servers., In long series of observations of quickly 
ving stars, this gives occasion to endless discussion. 
aw, for instance, a powerful aid in discerning sys- 
c errors, from Kepler's law, that the areas cescribed 
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-by the radius vector are proportional to the intervals of | 


time; bat he would be a bold man, who in the present 
“state of our knowledge, would affirm that all binary stars 
‘have been proved to revolve according to this law in 
“elliptic orbits, in the focus of which the main star is 
situated,? or would condemn all observations that could 
- not be made to fit into such an hypothesis. But though 
this assumption is a mere hypothesis, and may remain so 
fora long time to come, we have nothing else to guide 
“as. In fact we cannot cakulate an orbit at all except by 

. aid of these laws.’ W. DOBERCK 








(To be continued.) 


<4 ‘The difficulty of separating close double stars renders them fit tests for 
e Performance ofa telescope. S 








Some itea of the quality of a telescope may 
when it is stated thatit is able to separate objects of a certain 
it decide or religuæ, but withal, it is preferable to try its perform- 
terrestrial test.objects. A third sub-class ‘‘ delicate” double stars, 
ose in which the companion is so minute compared to the main star, as 
` to require a highgegree of optical power to perceive it, has been added by 
“Sir John Herschel, but it deserves to be remarked that the appearance of 
‘such objects depends quite as much upoa the state of tae atmosphere. The 
companion of Sirius, for instance, has been repeatedly seen in -inch re- 
fractors under exceptionally favourable circumstances, though in a great 
latitude. A large acerture is therefore not always an advantage, The situation 
af the observatory isof much greater importance. Piazzi Snyth has the merit 
of having for years insisted upon this point. The Lick Observatory, about 
tobe founded on Mount Hamilton, California, will offer unusual advantages. 
“Me. Burnham has there already discovered some difficult double stars with a 
mnor telescope. 
“Both stars revolve, of course, rgund their common centre of gravity, but 
Gtds-easy to see. that the ve/affve position of thé two stars is all the same then 
asif only one revolved, If the changesgin the absolute place of one of the 
‘Stars were known, we would have the emeans of computing the relative 
masses; but this has only been possible in a few cases at mot. 
“soa-In case of certain triple stars, whose movements do not fit into 
Keplerian ellipses, we havg to represent the motions by aid of epicycles, just 
n the same way as Prolemæus represented the motion of the planets in ghe 
oaystem named after him. 
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THE MARIANNE NORTH GALLERY OF PAINT: © 
NGS OF “PLANTS AND THEIR HOMES,’ 
ROYAL GARDENS, KEW me 


` 
Masy readers of NATURE are doubtless aware, that. 
the large collection ofebeautiful and instructive 
pictures of flowers painted in various countrits by Miss 
Marianne North, is now, through the noble generosity of 
this lady, the property of the nation. The gollection is in. 
a handsome building specially erected in Kew Gardens 
for the purpose, at Miss North’s expense, and froin 
designs given by Mr. Jams Fetgusoa, F.R.S. Last week 
the gallery was ,opened without any ceremony § hatever, 
and henceforward it will be open*and free to fhe | co 
at the same times ani hours as the museums aml other 
buildings in the Gardens, & OE 
Now that this is an accomplished fact, a few words. 
respecting the history and the principal features of the 
collection may be useful. Impelled by a love of Mature, 
Miss North has spent many years travelling from country ` 
to country, and painting the mêst striking scenes and 
objects that came under her observation; and fron 
time to time some of these paintings have been exhibite! | 
in London. The more Miss North travelled and painted, 
the more the desire to travel and paint seems to haye: 
grown; the result being a large collection of pictures. 
Then arose the question, what should be done with them? 
and happily in this Miss North was influenced by 
the kindly feeling that she would like other less fortunate 
persons to see and enjoy what she herself hid seen and.” 
enjoyed so much. This idea once conceived, the warm- 
hearted artist and traveller set to work more assiduously 
than before, in order to carry it into effect, even visiting 
Australia and New Zealand, for the purpose of pajnti 
the vegetation of that region. In a country w 
love of flowers is general from the poorest to the 
such a gift as that now offered to the public will a 
be fully appreciated. on 
The collection is designated if the title of the catal 
as paintings of “plants and their homes,” and. thi 
is justified by the fact, that in nearly all the pict 
plants have supplied the motjve, the other objects r 
sented being accessories, Altogether there are &pwards 
of six hundred pictures, representing vegetation in nearly 
all temperate and tropical parts of the world’ except 
Europe and Africa, unless we regard Teneriffe as belong- 
ing to the latter country. A descriptive catalogue, com- 
piled by the writer of this notice, and published at Miss 
North’s expense, contaias not only the titles of the pic- 
tures, bat also short notes concerning the life-history, 
products, &c, of the plants painted, inserted with the 
intention of making it as instructive as possible to those 
who know least of such things. There are re 
tions probably of not less than a thousand. speci i 
these include members of nearly every natural order in 
the vegetable kingdom. ; 

















































































The fruit and other useful pla 
of the different countries are numerous; and associate 
with them are many of the most ornamental mi 
striking wild and cultivated plants. In dea 
and shrubs, the artist has usually painted a flowe 
or fruit-bearing branch, or both, in front, and given the 
habit of the tree or shrub in a landscape behind, With- 
out being botanical, the paintings gf the plants. are 
so thoroughly naturalistic, that a bot&nist. has. little dtf- 
ficulty in determining such as are not known to him 
by sight. i 












In so far as regards its prominent: features 
and peculiar types, the Australian flora is more com- . 
pletely portrayed than any ; other, about seventy-five 
pictures being devoted to this region. Miss North: 
visited Queensland, New South Wales, Victoria, Tas- 
mania, South Australia, and West Australia ; and from 
each of these colonies she brought home. paintings. of a 
large number of the most striking and characteristic | 
plaats. Thus of Eucalyptus there are portraits of Æ, 
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amygdalina, calophyila, colossea, cordata, ficifolia, globu- 
lus, telrapdera, and several otherg ; of other characteristic 
Myrtaceæ, the genera Callistemon, Syncarpia, Aggnis, 
Melaleuca, Bgaufortia, and Leptospermum ; of Legumi- 
nose, Acacia, Gompholobium, Kennedya, Clianthu;, 
Plafylobium, &c.; of Epacridez, Leucopogon, Richea, 
Epacris, Isisganthe, and Styphelia ; of Proteacez, Banksia, 
Grevillea, Xylomelum, Telopea, Hakea, Lambertia, Maca- 
damia, Petrophila, &c.; of genera belonging to other 
natural ones: taking them in the order they occur in the 
pictures: Phyllocladus, Deryphora, Casuarina, Pimelea, 
Prostanthera, Billardieras Exocarpus, Anigozanthus, Xan- 
thorrhaa, Kingia, Cephalotus, Cheiranthera, Xanthosia, 
Lesche@tultia, Stylidiem, Johnsonia, Tr&hinium, Isotoma,’ 
Byblis Actinotus, Nuytsia, Doryanthes, Fusanus, Come- 
spermum, &c., &c., In contlusion I may state that there is 
a complete inde% to the, catalogue, so that it is possible to 
ascertain what plants are figured by reference thereto. 
ee W. BOTTING HEMSLEY 





TEE following account of the electric railway of Breuil- 


en-Auge is taken from an article by M. Gaston | 


Tissandier in our contemporary, La Nature. The subject 
of electric railways, which has recently claimed public 
attention ; and the recent construction on a commercial 
scale of a practical electric railway in the department of 


A 





PALER 





| Yunes15, 1882 
— . 


The linen-bleaching establishment of M. Paul Duchesne- 
Fournet is situated at Le Breyil-en-Auge, and is a large 
concern to which most of the linen fabrics manufactured 
at Lisieux are sent to be bleached. The complete pro- 
cess of bleaching consists in successively exposing the 
linen pieces first to the action of chlorine, then to alka- 
line baths, lgstly to the sun’s mys. The last operation is 
of course conducted out of doors by laying out the linen 
in the open meadows. Each length of linen measures 
about 100 metres, and the establishmeng boasts a bleath- 
ing ground @ 15 hectares (37 acres). / The operation of 
taking up the pieces is laborious, necessitating several 
workmen. . . 

M. Clovis Dupuy, engineer-in-chief of the works, pro- 
posed a mechanical device for picking up the lifen pieces 
by the aid of a railway which carried the requisite 


MEN ; 








Fic. 2,—The Faure accumulators in the tender. 


mechanism. But a railway worked by a steam-engine 
could not be tolerated in the bleaching field, as the smoke 


produced by the burning fuel and the ashes projected 
from the funnel would play havoc with the®linen laid out 
beside the line. M. Dupuy therefore determined to build 
an electric railway, the construction of which is now 
finished, and which works very satisfactorily. 

The electric railway of Le Breuil-en-Auge passes the 
end of each of the many plots upon which the linen is 
laid out, there being a piece of straight line 500 metres in 
length, and twenty-one branch lines. The total length is 
2040 metres. The rails are ‘of the narrow gauge of o'8 
metre (2 feet 7} inches), e 

The train is driven By a locomotive shown in Fig. 1, 
the driving machinery being a Siemens’ dynamo-electric 
machine working as a motor. The currents to drive the 
Motor are supplied from a battery of Faure accumulators 

. 





Fic, 1. 


The k comotive, with dynamo-electric motor and driving-gear. 


Calvados in France derives additional interest from the 
fact that the motive power is, in this instance, furnished 
by electric accumulators. We propose to give a general 
description of the railway, but will first briefly state the 
object for which the line bas been constructed, 
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contained in a separate tender, depicted in Fig. 2. The | windlass rollers employed to wind up the linen, Passing 
train starts from the faetory with the wagons empty. | between these rollers tHe linen ascends to another roller 
Arrived at the bleach-field, it stops. By tife movement of | in the top of the car, which covers the machinery, g se 
a handle, the motor is thrown into gear with a set of | it passes to a workmen, who packs it in félds in a little 
. e 
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Fic. 3.—Hauling in the bleached linen. 


| usually requiring eleven hours fo perform. Fig. 4 shows 
the train of little trucks returning loaded with 10,000 
metres of linen. Having thus described the general system, 
| it will be convenient to examine the details. ° 


truck (Fig. 3). Preferably all the linen pieces laid out 
upon the plot of neighbouring ground, are united to one 

another by their ends, so that a single workman can pick | 
up 5000 metres of linen in thirty minutes, an operation 














° Fic. 4 The return of the electric train from the bleaching ground. 


. 
The motor, or locomotive (Fig. 1) consists, as we have | to 9. A lever handle (see Figs. 1 and 5) controls the 
said, of a Siemens’ dynamo capable of being reversed at | machine. As shown in Fig. 5, in a vertical position the 
will. The armature fotates very rapidly, the motion „brake is on, and no electrical action is taking place. By 
being reduced by a chain-gearing in the proportion of 1 lowering the lever, contact is made, enabling the electric 
. e è A 
. . 
. 
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current to fow.» A “ rheostat-chain,” the invention of M, 
Reynier, who.in 1881 applied a similar device to a sewjng 
machine driven by electricity at the Paris Exposition, is 
thergby stretched. As its tension increases, there is 
better contact electrically between its links, and with this 
better corfaet the electric resistance diminishes; the 
flow of current and. consequently the speed of the engine, 
is therefore increased. By moving the lever in one 
direction othe other, the speed of the train may therefore 
We varied at will When the everis put back to its posi- 
tion of rest, it not only breaks contact, but also puts on 
the braké. To reverse the motion of the train, there is a 
second Iver, which sl#fts the brushes ofthe dynamo. A 
third ver sets the wheels of the dynamo in gearing 
either with the ayla of the“locomotive, or with the hauling 
machinery previously mgntioned. 

The tender (Fig. 2) attached to the locomotive holds 
the @cumulators, which are of the type constructed by 
M. Reynier, consisting of two lead plates covered with 
red lead, and wrappedsin felt or serge, rolled together in 
a spiral, placed in dilute acid in a stoneware jar. These 
cells are arranged (Fig. 2) in three tiers in baskets, each 
basket holding six cells. On each shelf are four baskets, 
except on the uppermost, which holds two only. The 
gixty accumulators weigh 500 kilogrammes (half a ton). 

e 


jet ampa rennet, 








Fig. 5.—The starting~gear, with chain rheostat. } 


The total weight of the locomotive is less than a ton, 
that of the tender 70c kilos. (1543 lbs.) and that of each 
loaded truck 800 kilos. (1763 Ibs.). With the workmen 
and six passengers, the total weight of the train is 6400 
kilogrammes (about 64 tons). The accumulator cells are 
charged at the factory by the current of a Gramme 
machine, which has been used since 1879 to light the 
establishment by eleven Reynier lamps. The power 
available in the works is 60-horse. Only 3 horse-power 
is, however, required during the charging of the cells, 
which takes from five to eight hours. 

In the top of ghe tender is a switch, by means of which 
the accumulators can be used in rotation, beginning with 
a minimum of twenty-four, and increasing successively 
by sixes up to sixty cells. 

This railway has worked since March last with results 
advantageous in every way. The speed of the train 
attains 12 kilometres (about 7§ miles) per hour; but in 
this special case, great speed is not desired. According 
to the information furnished by M. Dupuy, the train can 
work for three hours; being limited only by the charge 
that can be imparted to the accumulators. 

This application of electricity to a purpose for which a 
steam-engine would be out of the question, is not only 
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novel, but suggestive. We feel disposed to query how 
long itewill be before that great section of the public of 
London who fravel: by the Metropolitan Railway, insist 
that their lungs and eyes have as much clajm as the linen 
of M. Duchesne-Fournet to be protected from the dis- 
astrous pres@nce of the smuts and scoriæ of the steam- 
engine. a 


. 





THE WEATHER OF THE PAST WEEK § 


THE very disagreeable weather we have had these last 
few days deserves a passingefotice. Strong per- 
sistent northerly winds for nearly a week have swept over 
the whole of the British islands. On Sunday amd Mon- 
day a continuous north-easterly gale blew.ovtr Shetland 
and Orkney, completely interrupting all gommunication 
anfong these islands, accompanied with „heavy rains, 
floods, and hailstorms ; and at the same time much snow 
fell in the upland districts of the interior of ‘North Britain, 
draping the mountains of Aberdeenshire and Perthshire 
in their winter covering of snow down nearly to. their 
bases. On the other hand, in England and Scotland, 
much thunder and” hail occurred @owards the end of last 
week, and not a few lives. were lost by the severity of the 
thunderstorms. These disagreeable and remarkable phe- 
nomena were attendants on an atmospheric: depression 
signalled by the Meteorologiql Office o Thursday 
morning, last week, as about to advance bver the more. 
southern parts of these islands. The depression appeared" 
in course, its centre following the line of the Cheviots ; 
and its northern side being characterised by unwonted 
high pressures, it proceeded with singular leisureliness over 
the North Sea, and only reached Christiania by the morn- 
ing of Monday. The slow onward rate of motio 
cyclone, the steep gradients formed on its n 
north-west sides, and its southerly route. across the 
North Sea readily explain the extent, strengt! i 

tence, and disagreeably low temperature of the gi 
the unseasonable snowfalls which accompanied it. cy 
to such low depression-centres brooding over. or slowly 
crossing the North Sea, that we owe our coldest summer 
weather ; and it is a continued repetition of these in the 
critical months of June, July, and. August that brings 
disaster to the farming interests. In the middle of June, 
1869, a similar storm occurred when equally strong winds 
prevailed, when even more 
north-west of Great Britain, and temperature sank some 
degrees below freezing over extensive districts; but the 
storm was of shorter duration than the one.we have just 
had. In this case, also, the cyclone formed steep gra- 
dients for northerly winds, ad its centre crossed England. 
and the North Sea, but it advanced over North-Western 
Europe at a more rapid rate than the present storm, 
which has formed so marked a feature of the weather of 
June, 1882. 




















NOTES 

We take the following from the Zémes:—At the meeting of 
the Royal Society last week, the fifteen undawnamed candidates 
were elected Fellows :—Prof. Valentine Ball, M.A., George 
Stewardson Brady, M.D., F.L.S., George Buchanan, M.D., 
Charles Baron Clarke, M.A., F.L.S., Francis Darwin, MA, 
F.L.S., Prof, William Dittmar, F.C.8., Walter Holbrook Gas-.. 
kell, M.D., Richard Tetley Glazebrook, M, A., Frederic Ducane 
Godman, F.L.S., Prof. Jonathan Hutchinson, F.R,C.S., Prof: 
Archibald Liversidge, F.G.&, Prof. John C: Malet, M,A., 
William Davidson Niven,gM.A., Robert Henry Inglis Palgrave, 
F.S.S., Walter Weldon,’ F.C.S. ; A 

Tr is interesting to notice, that in connection with the vote of 
sympathy of the Common Council on the death of Garibaldi, 
the Lerd Mayer stated thae 2 on the death of the great philo- 

hd 


snow fell, particularly in the 






x pher and man of science, Mr, Darwin, he received over twenty 
telegrams from cities in Itały, expressive of Tealian sympathy 
: ith the oss this country had sustained.” 


~ We have reeeived from Bucharest a little éxochure of the 
greatest interest, in the shape of a translation into Roumanian of 
- Sir Jehn Lubbock’s British Association address$ “ Fifty Years 
“of Science,” by Prof. J. P. Licherdopol. The translation, we 
-learn from the title page, is made from the report in NATURE. 
i xed is a brief address to Sir John Lubbock, which is writen 
gorous and almost perfect English. “Your ‘ Fifty Years 
sof Science,’ ” the translator writes, ‘has impregnated itself in 
“the heart of the people who populate the plains and mountains 
wf the Lewer Danube. The scientificgtruths and literary beauties 
Of such a wérk of genius cannot remain unknown to the Rou- 





fy -Manians ; I therefore took, upon myself the pleasing duty of | 


making it more known among them. I beg of you, therefore, 
_ to glance at it, and to réceive it as your own ; you will recognise 
erhaps, by its forms, which are impossible to be changed.” 
translator styles himself Professor of Natural History 
ysical Science, ex-Assistant Naturalist to the Museum of 
Natural History, at preparator in the @hemical Laboratory ; 
asa list of other scientific works, original and translated, 
is prefixed, it is evident that science has a hopeful place in 
Roumanian education and literature. 






















‘+A COMMITTEE of members of the Academy of Sciences, the 
"Academy of Medicine, the Society of Agriculture, and the 
faculty of science in the Superior Normal Schoo! of Paris, has 
been formed for the purpose of presenting to M, Pasteur a medal 
_in-commemoration of his fruitful researches, 


-WE regret to announce the death of Mr. Scott Russell, the emi- 
nent engineer, which took place on Thursday morning last, in the 
‘seventy-fifth year of his age, John Scott Russell, according to 
Engineering, was the eldest son of the Rev, David Rassell, a Scotch 
g rgyman. His great predilection for mechanics and other 
ne atural sciences induced his father to allow him to enter a work. 
s O. learn the handicraft of tke profession of an engineer. 
sequently studied at the Universities of Edinburgh, St. 
vs, and Glasgow, and graduated at the last at the early 
age of sixteen. He had attained to such proficiency in the 
knowledge of the nataral sciences, that on the death of Sir John 
Leslie, Professor of Natural Philosophy in Edinburgh, in 1832, 
the young Scott Russell, though then only twenty-four years of 
age, was elected to fill the vacancy temporarily, pending the 
election of a permanent profe:sor. About this time he com- 
> menced his famous researches into the nature of waves, with the 
view to improving the forms of wessels. His first paper on this 

“subject was read before the British Association in 1835. 
terest created by this paper was so great that a committee was 
: appointed by the Association to carry on the experiments at their 
expense, Mr, Scott Russell discovered during these researches 
xistence of the wave of translation, and developed the 
= system of construction of ships in connection with 
name is so widely known, In 1837 he read a paper 
“Royal Society of Edinburgh, “On the Laws by 

| Water opposes. resistance to the motion of floating bodies.” 

For this ‘paper. he received the large gold medal of the Society. 
In 1844 Mr. Scott Russell removed to London. In 1847 he 
was: elected a Fellow of the Royal Society. He for a short 

_ .othne occupied the post of the secretary of the Society of Arts, 
_—-oowhich. place he resigned to become joint secretary with Sir 
` Stafford Northcote of the Great Exhibition of 1851. He was, 
odin fact, one of the three original promoters of the Exhibition, 

























: leading part in organising it. Mr. Scott Russell was for many 

i known as a shipbujider on the Thames, The most im- 

nt work he ever constructed was the Great Eastern steam- 
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and under the direction of the lat sPrince Consort, took a | 
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ship. Mr. Scott Russell yras one of the earliest ang most active 2 
advocates of ironclad men-of-war, and he bas the merit of having- 
been the joint designer of our first sea-going grmoured fijgate 
the Warrior, In early life he took a great interest in steam. 
locomotion on ordinary roads, ang while at Greenock he cone 
structed a steam coach which ran for some tife * successfully 
between Greenock and Paisley. His greatest engineering work 
was without doubt the vast dome of the Vienna Exhibition of 
1873. The last engigeering work which Mr. Scotf Russell evgr 
designed was a high level bridge,to cross the Thames below = 
London-bridge. It-was intended to cross the river with a i 
tof roco feet, and te allow of a passagesbeneath it for the arges 
ships. 





e i 
Tue death is announced of Mr. James* Spence, Professor of : 
Surgery in Edinburgh University, in the 7oth year of his age. 


WE regret to announce the death of Dr. P, A. Berten; hte 
director of the Batavia Observatory. He died on May 1, during 
his passage through the Red Sea, on the way home from 
We quite recently announced the retirement of. Dr. i 
from his post in Batavia Observatory, where the has doi 
much good work. ae 





IN anticipation of the jubilee meeting this year the Britisk 
Medical Fournal devotes most ef its last number to agHistorical: 
Sketch of the British Medical Association. 


AS a result of the action taken by the Essex Field Club with 

| reference to the preservation of Epping Forest in its natural 
condition, a conference was held on Friday evening, June-g, at 
the residence of Mr, E. N. Buxton at Woodford. Of the 
verderers there were present besides Mr. Buxton, Sir T, Fewell 
Buxton, and Mr. Andrew Johnston, The scientific claims of. 
those to whom the preservation of the forest as such is a matter. 
of importance, were ably advocated by many well-known natus.: 
ralists who had been invited to tae part in the discussion, © 
Among the rpeakers were Dr. Henry Woodward, Dr. M. C.. 
Cooke, Mr. J. E. Harting, Mr. Charters White, the President 
of the Quekett Club, Mr. G. §, Boulger, and Messrs. Reo 
Meldola and Wm. Cole, the President and Secretary of the. 
Essex Field Club. The results of the conference were, as we 
learn, satisfactory with respect to the future of the forest? 


THOSE entomologists who study fossil insects, and paleon- |. 
| tologists generally, should feel grateful to Mr. S. H. Scudder...” 
| for having compiled ‘A Bibliography of Fossil Insects,” forming 
No. 13 of the “‘ Bibliographical Contributions” appearing in... 
the Bulletin of Harvard University. It extends (including an. 
appendix) to 47 pages in double column:, and must include — 
nearly 1000 references, to each of which, as a rule, are ap 
a few lines of explanatory notes. The subject is made t in ude 5 
spiders and myriopods, in addition to true insects, Not tr 
appears to have been spared in order to render it as complete as 
possible; on this point Mr. Scudder laments that the enorm 
increase of popular literature that has taken place latte 
| taining hosts of minor papers wholly popular in’ character, has 
vastly increased the labour of compilation without corresponding ee 
advantage. He doubts if as much activity is now shown in the 
department of fossil entomology as when th& labours of Heers- 
gave a sudden impetus to its study, Possibly the often eminently 
unsatisfactory and speculative nature of the subject has something 
to do with this. : 















WITH reference to Prof. Riley’s extracts from Dr. Macgowans 
papers on the utilisation of Anis in Horticulture, in China, a 
correspondent calls our attention to a long article in the Cey/ow 
| Observer for April 26, in which is reprinted the following extract ` 
| from Tennent’s Natural History of that island :—‘‘ To check the 
ravages of the coffee bug (Lecanium coffee, Walker), which for 
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somes years paste has devastated sorge of the plantations in | 


Ceylon, the experiment was made of introducing the red apts, 
whoefeed greedily on the coccus. But the remedy threatened to 
be atynded with some inconvenience, for the Malabar coolies, 
wath bare grid oiled skins, ®were so frequently and fiercely 
assaulted’ by the ants as to endanger their stay on the 


estates,” 

. 
aThe Révut Scientifique, one of, the mos influential scientific 
periodicals in France, has þeen purchased by a company for 
the purpose of extending its publication and improving its 
programu, 


° 

On Tuesday evening Mr,eKeane exhibited at the Anthro- 
pological Institut® on behalf of the finder, Mr. M. S. 
Valentine, of Richmond,” Virginia, some very remarkable 
stone@bjects recently discovered by that archeologist in the 
neighbourhood of Mount Pisgah, North Carolina. In the 
course of his remarks Mr. Keane explained that these were 
merely a few typical specimens selected from an extensive col- 
lection of over 2000 articles, portly in stone and partly in 
micaceous clay found in this upland region, between the 
Alleghany and Blue Mourtains, during the years 1879-82. 
The material of the stone objects is almost exclusively steatite, 


almost seem to have beer sculptured with metal instruments, so 
perfect is the workmanship. The objects themselves are abso- 
lutely of a unique type, consisting partly of human and animal 
figures, either in the round or in various degrees of relief, partly 
of household utensils, such as cups, mugs, basins, dishes, and 
the like, partly of purely fancy, and other miscellaneous articles, 
illustrating the tastes, usages, and culture of the unknown people 
by whom they have been executed, — Collectively they present, 
Mr, Keane maintains, a mique school of art developed at some 
remote. period in a region evhere the presence of civilised men 
had not hitherto been-even suspected, The human type, which 
presents:great uniformity, while still by no means conventional, 
is distinctly non-Indian, according to Mr. Keane, but whether 
Mongdéllic or Caucasic it would at present be ‘premature to 
decide. All are represented as fully clothed, not in the hairy 
blankete of, the Red. Man, bat in a close-fitting well-made 
dress somewhat after the modern ‘‘ united garment” fashion. 
Some are seated in armehairs exactly resembling those known 
as *Ingestre Chairs,” wäile others are mounted on the ani- 


mals, which they had domesticated, These animals themselves f 


. are statedto be marvellously executed. Some of them repre- 
sent the bear, the prairie dog, and other quadrupeds, as well as 
birds of North America. But others seem to represent types of 
the Old World, such as the two-humped Baktrian camel, the 
rhinoceros hippopotamus, and European dog, There are also 
some specimens obviously executed since the appearance of the 


white man, as shown by the horse with his rider, firearms, shoes, | 


&c. The material of al! these has a much fresher look than the 
others, and is of much rudér workmanship, as if they were the 
work of the present race of Indians. These races are undoubt- 
edly of the pure Indian type, Mr. Keane stated, and recognised 
themselves as intryters in this region, where they had certainly 
"been preceded by*more civilised peoples, such as the Mound- 
builders and others, of whom they had traditions, and whom 
they had extirpated long before the arrival of the Europeans, 
Amongst these extinct peoples were the’ Allegs or Alleghewis, 
whose name survives in the ‘‘Alleghany Mountains.” These 
Alleghewis. are -said te have been a different race from the 
Indian, and it is possible, Mr. Keane thoaght, that in their new 
homes in the Alleghany uplands they may have continued or 
developed the culture of which we have met remarkable evi- 
dence in these stone objects. It is evident, however, that before 
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| archaeobogical specialists. 
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ditions under which it was found mast be carefully sifted by 

THE Municipal Council of Paris has voted: thg funds for exe- 
cuting six aéronautical ascents on the occasion of. the festivities 
of July 14 nexg Two of these bajloons will be connected, bya 
telephone wire in order to keep up constant verbal communica- 
tions. These two connected balloons Will ascend from the Place 
du Trone. It is hoped that by sending up dy}loons so connect@d 
many interesti#z observations can be made for the velocity of 
sounds at different altitude, the differences of temperature of 
velocity of wind and of*direction, &c., as well as differences 
of electrical tension. 
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DURING-the progress of some excavations. on Lord Norman- 
tongs estate, near Crowland, Peterborough, the” workmen have 
exposed about three acres of a dubterranean forest 10 feet below 
the surface. Some of the trees are in an admirable state of pre: ; 
servation, and one gigantic oak measures 18 yards in length: 
The trees are in such a‘condition that oak can be distinguished ~ 
from elm, while a kind of fir tree seems ¢ be most abundant, 


| the wood of which is so hard that theftrees can be drawn out of 
| the clay in their entirety. The surrounding clay contains large 





any conelusions can be built on this interesting find, the con- | from the steamship AdanMic off tye Newfoundland coast, on 
. * k 


| quantities of the remains of lower animal life. 
orsoap-sténe, which abounds in the district, and which might | $ ; 


‘THE working of subterranean telegraphic lines 4s ‘stated: to be 
unsatisfactory in France and in Germany as well, and it is* 
doubted whether the process will be continued. in France, 
although credits have been voted by the French’ Parliament for 
a sum of several millions of francs. These circumstances:ought 
to be carefully investigated, as it is contemplated, we under- 
stand, to introduce the continental subterraneous method into 
this country. 


M. Cocueny, the French Minister of Postal Telegraphy, has. 
decided that the electrical laboratory established with the proceeds 
of the late Electrical Exhibition will be placed in the Bois de 
Boulogne, The reason alleged is the necessity of avoiding the 
shaking of the ground by the passing of carriages so frequent in 
Paris. The establishment will be open to. the public under cer- 
tain limitations and regulations, which shall be printed in the 
Journal Officiel The development of the institution will be 
only gradual, the profits realised amounting to only 300,000. 
francs, and the total sum required to 1,000,000 francs. 


THE works of the French Company for the Channel Tunnel 
are progressing favourably. A number of workmen arë engaged 
in mounting the engine design€d by Col. Beaumont, which is 
placed in the lower gallery, and will be in working order in a 
few weeks. The boring will be executed under the supervision 
of an English foreman, who conducted the excavation of the first 
500 metres on the English side. 


From the Report of the Mitchell Library, Glasgow, it seems 
evident that it is in a fair way of becoming one of the first 
libraries in the kingdom; the avowed aim ofeits trustees is to 
make it for Glasgow what the British Museum Library is for 
London, It contains already 40,000 volumes, a large ptoportion 
of which are scientific. The number of works taken out-during 
the year in “Art, Science, and Natural History” (a curious 
classification), bore a large proportion to those on other snbjects. 


Mr. JoserH Simyons, the balloonist, made a journey on 
Saturday in his balloon the Colonel from: Maldon. in’ Essex, 
across the Channel to beyend Arras in France, a distanee‘of 170 
miles, in one hour and three-quarters, 


: : e- ` Š 
A PECULIAR and interesting auroral phenomenon, witnessed 
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September 12 last year, has been described by Mr. Engler to 
“the St. Louis Academy. While an aurora of normal type was 
clearly seen in the northern sky, there appeared in the south- 
“east, about 30 t 35 deg. above the horizon two horizontal streaks 
of light, about 5 deg. apart, and 15 or 20 deg, in length. Their 
pale hazy light resembled moonlight. From tige upper streak 
were suspended, by small cords of light, a number of balls, | 
_ brighter than either of the streaks, which were continually jump- 
) and downgifi vertical. lines, much like pith-balls when 
ged with electricity, Above the upper stre@@k was a bright 
gauze Space with cogvergent sidé&, seen ingly composed of 
: ‘Streamers of light, the brightness diminishing from the streak a 
a outwards From the lower streak, extended a similar mass, 
ne differing omy in a greater inclination of the streamers. The 
balls and cords gradually disappeared first, then the streamers, 
‘then. the streaks ; and the whole phenomenon lasted aboute half 
an hour. No explanation is offered. It is noteworthy that on 
the samevevening andat the same hour, a most remarkable band 
hite light was seenat Albany, N.Y., Utica, N. Y., Hanover, 
., Boston, Mass., and elsewhere in the North Atlantic 
és, spanning thë heayens from-east to,west near the zenith, 






















THE sixth part of the Zransactions of the Camberland Asso- 
-ogbation for the Advancement of Literature and Science, is a 
volume of 189 pp., and comprises the annual reports of the 
«different local. societies, fmalgamated vender the title, with a 
selection of papers read before the Association and the local 
societies, We have already given full details of the formation 
>and working of the Association, The report of the secretary, 
SMr J. D. Kendall, F.G.S., is encouraging, showing, that 
ough there is a slight falling off in the number of members, 
the cause already noticed, there are now 1811 on the 
` The present volume of 7yansactions is one of the most 
lethe Association has yet published. It is divided into 
arts, the first containing the President’s address and the 
papers read at the annual meeting, and the second consisting of 
= papers.communicated to the different societies, and recommended 
_ bythe Council:for publication. Among the papers are—Public 
--water-supplies of West Cumberland, by Mr. A. Kitchin, F.C.S. ; 
“Grasses of Mid-Cumberland, by Mr. W. Hodgson; Observa- 
tions.on the flowering-plants of West Cumberland, by Mr. J. 
> Adair; the lichens of Cumberland, by Rev. W. Johnston ; 
-Notes on the occurrence of the Iceland falcon in Edenside, by 
: Mre JG. Goodchild, accompanied by an excellent drawing of 
the bird; and Physical geography of North-West Cumberland, 
by Mr. T, V. Holmes. The second part includes an historical 
sketch, ‘‘ The Chaloners Lords of the Manor of St. Bees,” by 
Mr W. Jackson, F.S.A., an@ an exceedingly interesting paper 
von bird-life, by Dr. Chas. A. Parker. Mr, Holmes contributes 
o notes-on'a submerged forest off Cardurnock, on the Solway, and 
-. on the destruction of Skinburness by the sea about the year 
ce A valuable list of West Cumberland flowering-plants 
erns, by members of the Botanical Section of the White- 
ven Society, records the observed plants of the district, This 
sto hethe most complete list-that has yet been published, 
h La few ePrors have creptim. The concluding paper is on 
the distribution of the Diatomicew, by Mr. B. Taylor, and 
consists of a list of the species obtained by him in the locality. 

































In reference to Mr. S. M. Baird Gemmill’s letter on the 
Aurora (antea, pe 105), the writer asks us to state that the aurora 
.Was-observed on May 15th (not the 18th). 


o Tur 'additions to the Zoological Socigty’s Gardens during the 
> past week includea Sykes’s Monkey (Cercopithecus albogularis & } 
from. West Africa, presented by Mit Ballantine Dykes; a Com- 
mon Marmoset (Hapa'e jacchus) from Brazil, presented by Mrs. 
Wingfield; a Yellowebellied Liothrix (Zzothrix luteus) from 

_-Adndia, presented by Miss Mabel Crosbie ; two Common Night- 
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ingales (Dawlias luscinia, a Blackcap Warbler (Sy/vid atricas < 

pilla), British, presented® by Mr. H. Grant ;% Horned Wizard 

(Phrynosoma cornutum) from Texas, presented by Mr, David: 
Rowell; a Common Nightingale (Daulias lusc®ia), Britislf, two ` 
Yellow-bellied Liothrix (Ziothrix Jutcus) frm India, depæited;> - 
two Wood Larks [Alauda arborea), European, grageived in èx- 
change; two Japanese Deer (Cervus sika & 3), two Mouflons 
(Ovis musimon § 8), a Cape Buffalo {Bubalus caffer 8), born 
in the Gardens. The following insects have “emerged: during 
the past week :—Silk Moth$: Samia cecropia, Atfacus mylia, 
Atiacus cynthia, Actias selene ; Bulterflies : yiana iojas, Limen- 
itis sibylia, Argyngis papkia, Vanessa girti, Papilio godalir : 
Moths: Sphinx pinastri, Cherocampa elpenor; Sesia formis 
formis, Sesia conopiformis, Sesiæmuscaformisy Trochilium ap 
forme, Trochilium melanocephalum, SciaPteron tabaniforme, = 
Callimorpha dominula, Odonestis potatoria. Sun 
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OUR ASTRONOMICAL COLUMN. 
MASKELYNE’S VALUE OF THE SOLAR PARALLAX. —S 
inquiries have been lately made with regard to the authenticity 
of a value of the sun’s parallax, attributed in many works to- 
Maskelyne, the former Astronomer-Royal. ae 
This value (8723) was deduced by Maskelyne in an applica- 
tion of what he calis a new method of determining the effect of- 
parallax on transits of the inferior planets, and is given in an 
article which he appears to have communicated” to Vince, 
Plumian Professor of Astronomy at Cambridge, who published 
it both ia his large work, ‘‘ A Complete System of Astronomy,” 
and in his elementary treatise intended for the use of students in 
the University. We have not been able to consult the earlier 
editions of these works, te ascertain whether, as is probably the 
case, the article was published in Maskelyne’s life-time, but it is 
found in Vol. L. of the ‘*Systemof Astronomy,” which appeared 
in 1814, and is dedicated to Maskelyne, and also in the fourth 
edition of the “Elements of Astronomy,” Cambridge, 
The article is entitled ‘‘ A new method of computing the ; 
of parallax, in accelerating or retarding the time of the be- 
ginning or end of a transit of Venv& or Mercury over the: sun’s 
disce, by Nevil Maskelyne, D.D., F.R.S., and Astronomer 
Royal.” After explaining his method and how an approximate — 
value may be corrected, as a numerical example he compares 
the duration of the transit of *Venus in 1769 as observed At 
Wardhus and Otaheite, assuming as.an approximate value of the 
mean horizontal parallax 883 (nearly that found by Du Sejour), 
and concludes: ‘*Hence the mean horizontal ax.of the 





sun = 87-83 x (1 — ovot2r) = $”"72316.” In the “Elements € 


of Astronomy” there is the additional sentence : ‘ we assume, 
therefore, the mean horizontal parallax of the sun = 87’”; but. 
this does not appear in Vince's larger work, nor is it quite clear 
whether it is an addition of Maskelyne’s or his-own.” 

Lalande says the first edition.of Vince’s “ Elements of. Astro- 
nomy ” was published in.179e, and Vol, I. of the large work. in 
1797. Probably some of our readers may be.able to refer to. the 
earlier editions. ; : 

Comer 18824 (WELLS, MARCH 17).—The following ephe- < 
meris of this comet is deduced from the elements last given in 
this column :— 





At Greenwich Midnight 
i Deel. Log. 








RA g distance 
h.m. s at & Barth oo 
July to... 9 35 58 -.. TH 570 .., QO50r o 
3 959 49 . 11 23'2 .., 0'0673.... 
5 ..10 421 . 10 50°2 .., o'O85O. 
7 .. 10 16 43. 10 18°2 a pIe e 
9 .. 10 2 2 . 9 47°4 ... B12020..., 
Ir... IO 38 26 .. 9 179 o DIZZE owe 
13... 1048 I . 8 496 ... CESAS o C 
15 10 56 54... + 8 2274 n. OIJ a8 


On July 1, the comet sets rh. 44m, after the sun al : 
wich, and the theoretical intensity of light is equal to. that. on 
May 16; on July 15, it sets rh. som, after the sun, with a 
brightness equal to that on April 19. Ta 

On Juae 7, Mr. Barber of Spondon, Derby, observed the 
comet with his 8-inch refractor, at 8b. 30m., or less than ten 
minutes after sunset; there was a large white disc, but no tail 
was visible at this time. 
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EA SUSPECTED VARIABLE STAR.—Mr, S. M. B. Gemmill 
writes from Glasgow, expressing the opinion that p Draconis 
will prove to be a variable star. For some time past he has 
obseryed it to be glmost equal to x in the same constellation, 
whereas Groombridge and others had given a difference of one 
magnitide.. The “ Durchmusterung ” has 4:7 and 3'8 for these 
stars respectively, and the frst Radcliffe catalogue, for which the 
magnitudes were very carefully estimated, has 4'4 and 3°7. Heis 
assigns a difference of half a magnitude. Mr. Gemmill states 
he has found aevery slight fluctuation in y! Draconis, which 
seems to be periodic. Baily, in hig notes to the British Cata- 
logue, says : ** This star is marked ‘as of the 7th magnitude in 
the British Catalogue ; but inthe original entries it is designated 
once as LEA once as 34, and once as the 5th.” 3 
e 


THE WNIVERSITY OBSERVATORY, OXFORD.—The Savilian 
Professor of Astronomy, direct@r of the University Observatory, 
has issued his annuat répor:, which was presented to the Board 
of Visitors on the Ist inst. *It is mentioned that a somewhat 
elaborate memoir is now printed in the Transactions of the 
Royal Astr$nomical Society oa the application of photography 
to delicate celestial measurement. The inquiry into the relative 
motions of some forty stars*im the Pleiades has been brought to 
a successful conclusion, the results agreeing generally with those 
recently deduced by M. Wolf, of the Observatory at Paris, who 

` employed a very different instrument and method. A complete 
survey of the relative brightness or magnitudes of all the stars in 
the northern hemisphere reputed to be visible to the naked eye 
ha been commenced, and i: is hoped that before the date of ‘the 
next report,eall the stars brighter than the fifth magnitude, some 
five hundred in number, will have been measured. The report 
touches. also upon the discordances between the observed degree 
of brightness of Comet 1882 a, with the results deduced from 
theory. The expenditure for the purposes of the Observatory, 
has, it is stated been under the amount provided by Convocation ; 
a sum of 6oo/, per annum is available for three years from 
Decemper last, and this the Savilian Professor considers will 
probably suffice for the futare efficient maintenance of the Ob- 
servatory, the only difficulty that might arise relating to neces- 
sary repairs, &c., of the present instruments, or the addition of 
new ones that may be needed. 
e 





GEOGRAPHICAL NOTES 


M. LESSAR’S paper on his extursion from Askabad to Saraks 
(Zzvestia, vol, xviii. fase. 2) will be read with pleasure by those 
who are interested in the topography, inhabitants, and social 
condition$ ofthis country. With regard to natural science, we 
notice the result of the levelling which was made along the line 
of the Transcaspian railway ; it proved, that contrary to what 
was presumed, the country does not have a general slope from 
east to west, At the Aidin wells there are several places situ- 
ated below the present level of the Caspian, and all the tract 
between this place and the present shore of the Caspian—M. 
Lestar states—cannot be regarded as the former bed of a river; 
it was probably the bottom of a very large gulf of the Caspian, 
which extended towards the east. It is most probable—he adds 
—that a levelling between the Fekke oasis and Khiva or Bokhara, 
will also shdw in the sand-sceppes many tracts situated below the 
level of the Caspian, as has been found in the Sara-kamysh 
depression ; and it will prove that the Murghal and Tejent could 
not flow into the Oxus, but flowed into the Caspian, much ex- 
tended at that time towards the east, We notice in the same 
paper a remark with regard to termites; their hemispheri- 
cal moulds, one to two feet im diameter, are very numerous in 
certain localities ; numberless galleries are discovered under 
these moulds, which galleries are peopled with ants and with 
térmites, about half an inch long, of an amber-colour ; they 
cover the brushes and pieces of wood with numberless pipes in 
clay, and totally destroy them. The buildings of the Trans- 
caspian railway have much to suffer from the attacks of the 
termites. 


We have received from Mr. Fisher Unwin several of his | 
useful ‘Half-Holiday Handbooks,” They are all for the dis- | 


tricts around, and easily eccessible from London. They are 
really handy, in paper covers, easily carried in the pocket, and 
well printed, Considering their low price, they contain a great 
del of varied information and many useful and well-executed 
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illustrations, Besides the objects- which: attract. the ordinary 
tourist, they give a fair amount of sinformation. concerning: the 
natural “history @f the districts to which they refer, and 
illustrations of the principal flowering plants, and. occasional 
geological curiosities. We have no doubt these* Handbooks? 
will meet with a wide sale; and we trust they will. be 
the means ofẹ encouraging hardgworked Londoners to. èx- 
plore the beauties and natural productions of the. interesting 
district aronnd the metropolis. The districts so far included 
in the series are Richmond, Bromley and Keston, Kingston-ony 
Thames, Tunbridge Wells, Greenwich and Blackheath, Reigate, 
Croydon to the North Downs, Dorking. With the exception of 
Kingston, they have all map& and bicycle routes. Asa general 
accompaniment to these, there is one volume devoted to geologi- 
cal rambles and tours, with twenty-five. illustrations. and, sketch- 
maps. . 


+ 
tt Dig Afrika-Literatur in der Zeit vou 15co bis ¥750.N.Ch.” 
is the title of a small volume by Prof.»Philipp Patlitschke, pub- 
lisheå by Brockhausen and Braues of Vienna. It @onsists of the 
titles, with other bibliographical informatfon, of 1212 works and 
papers and maps,on Africa, published during the period em. 
braced. These are arranged under five headings—General, 
North, West, South, and East Africa. Prefixed is a short, 
scholarly, and useful introduction on the ggowth of our know- 
ledge of Africa from 1§00 to the time of the great map reformer, 
D’Anville. The great utility of such a work must be obvious 
to all, and geographers owe a debt of gratitude to Dr, 
Paulitschke for the great trouble he has been at in compiling the 
list, involving, as it must have done, extensive research and cor- 
respondence. No doubt omissions Will be found that can be 
supplied in subsequent editions, but the work could: scarcely 
have been better done. We should be glad to know on what 
authority Dr. Paulitschke states that Lobo’s ‘‘ History de 
Ethiopia” was published at Coimbra in 1859. In the great 
Portuguese Bibliography there is no mention of its publication, 
except as embodied in Tellez’s ‘‘ Historia Geral” of 1660. 
The translation into French by Legrand was made from MS. 
Under North Africa is given Sir Peter Wyche's ‘‘ Short Rela- 
tion of the River Nile,” which should have been under East 
Africa, as it is really only a translation of pat of Lobo’s narra- 
tive published by the Royal Society in 1669, But these are 
comparatively small matters. eae 


Dr. FRIEDRICH Empacuer’s ‘Lexikon der Reisen und 
Entdeckungen ” is a little work that will be welcome to all inter- 
ested in the history of geographical discovery; it is published 
at Leipsic at the “f Verlag des Bibliographischen Instituts,” It 
seems to be one of a long series of reference-books (‘* Meyer’s 
Fach. Lexika”) relating to different subjects. Dr. Embacher’s 
volume is neat and well printed; contains brief notices of ‘the 
leading geographical explorers, from the earliest times down to 
the present day, including even those now living; for example, 
there is a long notice of Stanley, and another of Prjevalsky, 
The first part is followed by a sketch of the progress of 
exploration in each of the great divisions of the world. The 
work seems to us to be done with great care, and the biblio- 
graphical references will prove very useful, The only omission 
of importance is the name of Mr. Darwin, which, since the work 
includes the names of Sir J. D. Hook r, the late Mr, Belt, and 
even the late Dr. Leared, surely ought to have found a place. 


From Ferdinand Hirt of Breslau, we have received a volume 
of “ Geographische Bildertafeln,” edited by Dr. Oppel of 
Bremen, and Dr. Ludwig of Leipsic, with the co-operation of 
several specialists. This is only the first part, and is devoted to 
general geography. It consists of a series of carefully selected 
and arranged pictures, illustrating everything that®ought to come 
under the general subject, which, in the German acceptation, 
seems to be a very wide one. There are in all, twenty-four 
sheets, containing a varied selection of illustrations of such 
subjects as the general surface of the earth and instruments of 
measurement, the geological periods, geological faults, mountain. 
types, glaciers, volcanoes and hot springs, hills and plains, 
islands and coasts, oceans and seas, harbours natural. and. arti- 
ficial, rivers, navigation, charts and meteorology, woods. and 
forests, ethnography, scenes and means of travel, the. chase, 
and soon. ‘The utility of sy@h a collection of pictures is evi- 
The selection seems to us to be carefully made, many of 
the illustrations being from well-known books of travel. “As a 
supplement to any text-book of geograpley, it would be of great 
sérvice, and would be sure to be welcome to the pupil. 
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: A NEW THERMOGRAPH' 
(THE instrument under consideration is a .thermogyaph for 
~~ recording the atmospheric temperature, She fluctuations of 
“which are much less regular and more frequent than one who 
_ has not made a study of it would suppose. It records the tem- 
“perature divectly from. the column of mercury in the tube of a 
therthometer by dots or petforations upon a @heet of paper 
“viously ruled with degrees and hours, 

principal parts are, as shown in Fig. 1 of plate: 
hermomejes in the form of an ordinary mercury ther- 
er, but open at the top of the tube, andy having a wire 
ring the bulb and connected ‘ta. one pole of a battery, the 
other pole of whicheis connected,to the mechanism of the 

< instrument. ° 

O a Aupright cylinder revolving by clockwork, covered with 

a paper which is divided vertically into twenty-four parts by 
-ooi Unes'representing the hours, and horizontally by lines represent- 
“ing the degree. ° 

goo bar rBised and lowered by mechanism driven by clock- 
work, furnished below with a needle entering the tube of the 
thermoitieter, and. carrying a pencil—or preferably a point— 











































-by the needle entering the mercury, and then making a 
tthe propa place upon the paper and indicating the 

ture. ° $ A 

e bar càrrying the needle rises about half an inch from the 





until the needle again touches the mercury, whether that in. the 
‘¢neantinie shall have risen or fallen, when the point makes its 
mark upon the paper and the bar again commences to rise. 
-This movement is accomplished by the mechanism shown in 
ie drawing, of which only the wheel £, gearing into the rack 
pon the needle-bar, is shown in Fig. 1, but which is shown in 
full'and upon an enlarged scale in Fig. 2, which is a top view, 
The two wheels A and B are moved by clockwork (not shown), 
and are constantly revolving in opposite directions, as indicated 
thearrows, These wheels are not attached to the shaft u; on 
the wheel = is fixed, but are attached to sleeves which 
ove without affecting that wheel except when they are joined 


<s 


wheel Eis joined to them, its rim moves at the rate of half an 
inch per minute. Upon the shaft with the wheel F is also a 
Joose sleeve F, which is free when the clutch c is not in action, 
but which moves with that wheel when that clutch is on. 

_. The levers actuating the two clutches unite and move upon a 
common pivot, from which point they extend as an arm, which 
is capable of a lateral movemeiit between two stops, bringing 
one or the other of the clutches into action. 

Opposite to the wheel £, the needle-bar passes through a 
guide, which is furnished on the back with a small wheel taking 
the thrust of the gear and reducing friction. For a lower guide, 
he needle-bar is furnished on each side with a rod parallel to 
the needle, and of nearly the same length. These rods are at 

such distance apart that they pass clear cf the thermometer tube. 
‘They are not shown in the drawing, as they would He directly 
in front of and behind the ne@dle and tube. 
Fee teeth of the clutches are partly V-shaped and partly 
square, or nearly so, as shown in Fig. 3; that is, they have 
slightly tapered sides but V-shaped points and bases, so that 
"they enter freely, as entirely V-shaped teeth would do, and when 
-in action they have no outward thrust. The V-shaped base 
< strengthens the tooth and admits the point of the opposite tooth, 
‘ ery small spring on each side of the sleeve F helds it out 
ar while the cluteh c is off. 
eneath theglutch arm is a pressure spring, one end of which 
sses against the end of the arm, and the other against a plate 
moving upon the same pivot with the arm, which plate also is 

capable of a lateral: movement between its stops. 

“Jf this spring-plate is moved in either direction te its stop, 
carrying with it the base of the spring, the clutch-arm will be 
moved in the other direction, and the clutch on that side will be 
brcught into action ; and if the position of the spring-plate with 

“the base of the spring be reversed, the position of the clutch- 
arm will be reversed—that cl@tch will ebe disengaged, and the 
‘other. one will be engaged—the wheel £e being moved, and the 

< needle-bar raised or lowered accordingly. 

= To the sleeve F is attached an arm which is connected by a 
aft-rod to the spring-plate, 























Pen 8 A paper by G. Morgan Eldridge, read at the stated meeting cf the 
ooo Franklin Institue. Apr. 46, 1822. Cogrituted by the Author. 
À * 


n forward by a small electro-magnet when the circuit is | 


point at which the needle leaves the mercury, and then descends | 


t by the clutches C or D, They are so geared that when the | 
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When the clutch c is in action—as shown in the drawing= 
connecting the wheel a with the wheel E and the sleeve F, rai 
thg needle-bar, the arm of the sleeve F draws upon the sprin 
plate—moving to that side the base of the reversing-spring, 
which, when its base has pas. ed the line betwétn the pivot and 
the end cf the clutch-arm, presses that arm to the other side, 
disengaging that clutch, loosing te sleeve F, engaging the other ` 
cluteh, and reversing the motion of the needle™ar, which now. 
descends. l Be 

The length of the arm on the sleeve F is sugh that when the 
needle-bar has risen half an inch the spring-plate js moved over, 
and the clutch-actio# is rever®ed. oe 

When, by descending, the needle is brought in con! 
the mercury and a circuit is made, the large electr ) 
vitalised, attracts #ts armature, which i# attached 
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nected with and drawing upon the spring- plate, and mov: 
base of the reversing spring to that side, changing ‘the po: 
of the clutch-arm, and reversing the actionapf the clutches 
the movement of the needle-bar, while at the samet 
recording-point upon the needle bar is, by its ‘electro-1 
oran into the paper, and the temperature is recorded up 
scale, : 
The sleeve F, being loose, yields to the movement 
spring-plate, and is afterwards held by its clutch, and ac 
before. re ae 
The action of the large electro-magnet is supplemented. by 
that of a spring drawing upon the same side of. th a 
plate, whose strength is suck that it is not quite sufficient of 
itself to overcome the thrust of the reversing spring, but whose 
force is greatest when that of the electro-magnet, by reason of 
. 
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its distance from its:armatur® iR least, the greatest possible por- 
tion of the work being thus put upoy the clockwork, and the 
least. &pon thè battery. 

This spring aids the electro-magnet, but does not in afty- 
wise weduce the effect of the reversing spring in holding the 
clutch to. its work ;.so long as the base of that spring is un- 
movi its. action is unimpaired. The resistance of these 
sptings oceu® anly during the ascent of the needle-bar, which is, 
therefore, counterpoised to excess, and the resistance and the 
motion-are thus rendered uniform. By reason of the form of 
the clutch-teeth before described, there is-no outward thrust upon 
the clutches While in action, an@ hence the reversing spring 
requires only to be strong egough to throw the arm over and 
to shift the clutches. The stop of the clutch-arm next the 
electro-magnet is an insulated plate, to which the battery-wire 
leading from the magnet is connected, so that as soon as the arm 
has left the stop the circuit is again broken, although the needle 
may for a short timg remain in contact with the mercury; the 
recording-point is at once withdrawn, and thus makes upon the 
paper a single perforation which must be a true record of the 
positio® of the mercury in the tube, uuaffected by friction or 
other disturbing cause, since this action must always take place 

e atthe moment of contact «f the needle with the mercury, and 
these dots or perforations are repeated at the end of each interval 
of time required for the needle-bar to ascend and descend the 
required distance, which will be about two minutes with the 
wheel-motion designated. 

The graduation of the seale upon the paper must correspond 
with the movement of the mercury in the tube of the thermo- 
meter as acgurately as the graduation of the scale of an ordinary 
rp ial corresponds with the movement of the mercury in 
its tube. 

If but one instrument of this sort is to be made this is very 
easy, the rate of moticn is ascertained, a seale is made to fit it, 
and the paper is ruled to that scale, 

Tn all thermometers heretofore made the scale has been made 
to fit the tube, but if more than one of these instruments is to 
be mafte, it becomes necessary, or at lea:t very convenient, to 
have one set of ruled papers that will fit all the instruments, and 
it then becomes necessary to reverse the practice and to make 

-the tubes to fit the scale. 

-The rise and fall of mercury in a thermometer depends upon 

e the proportion between the Miameter of thé tube and the volume 

of mercury in the tabe and bulb, and while it is possible to con- 
struct these parts in such proportion as to obtain proximately a 
given motion, it is not possible thus to obtain it exactly. 

The tebe and bulb are made fn separate parts, as shown in Fig. 
1, of such size ‘thatwhen the tube is thrust half way into the 
bulb, the volume of mercury filling the tube half way at 32° 
Fahrenhdit is as. nearly as may be properly proportioned to the 
diameter of the tube. If now there be found too much motion, 
the capacity of jhe bulb is diminished by thrusting the tube 
further in, and vice versa, and the proper height of mercury at 
32° for that purpose is marked upon the tube. 

Mercury exposed to the air will slowly form a coating of oxide 
upon its surface. To prevent this, a small quantity of glycerin 
or of oil free from oxygen is placed in the thermometer tube 
above the mercury. If, notwithstanding, the oxide shall accu- 
mulate to an inconvenient extent, the observer in charge of the 
instrament will remove the thermometer from its place, and will 
put the bull in warm water until the oxide is floated off. He 
will then supply the loss with pure mercury, determining the 
proper quantity by immersing the bulb in broken ice, when the 
mercury column should stand at the mark for 32°. 

The whole apparatus, except the thermometer itself, can be 

e inclosed, and so protected from the weather and dust, while the 

thermometer is exposed to the air below. . 

The-system is equally applicable to a barometric record, in 
which case, on accpunt of the smali range of motion, the 
needle-bar is connecfed to a lever, thus increasing the range of 
the record, 

















SCIENCE IN BOHEMIA} 


"THE Bohemian Society of Science continues its useful career, 
_ which has already lasted for eighty-four years, and its 
latest publications (the Afemoirs, the Proceedings, and the annual 
* “ Abhandlungen der Mathematish-Wissenschaftlichen Classe der K. 
Böhmischen Gesellschaft der Wissenschaften, vom Jahre 1879-1880, vi 
Folge, Band x. (Prag. 1881). “* Sitzungsherichte”’ of the same Society, for 
3879 and fer 1880. “‘ Jahresberichte *” cf the same, for 1879 and 1880. 
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Reports) contain many valuable papers, devoted partly to s@ience. 
in general, but mostly to the exploration of Bohemia itself in 
its varigas aspects. The last volunfe of its Memoirs (Abhand- 
lungen” for 187-1880, series vi. vol. x.) contains a Series of 
very interesting papers, each of. them being the result of caref 
and extensive research. Prof. Franz Farsky gives the results af 
varied experiments which were undertaken at the .experimental 
agricultural staflon at Tabor, on the growth of food-plamts. in 
water containing solutions of those salts which constitute. the 
ash of the plant. The influence of alkaline and acid solutions, 
and especially that of chlorine, which proved to be a most ine 
portant element cf vegetation, were submittéd to varied. experi- 
ments, all the results of which are pablished in full. The 
general reader will noticg "with interest the beautiful. results 
obtained by the culture of oats and barley in glasses of watery 
which contained the necessary salts, the plant being simply 
planted in a bit of cotton. “*Dr. F. J. Studnicka publishes- in the 
same volume the complete tables. of observations.on:the.amount 
of rain in Bohemia during the years +879 and 1o, at nos less 
than? 312 stations in 1879 and at,»289 stations in 4880, If we 
remember that besides these stations there are very many others 
established by the Bohemian Foresters’ Society, and that the 
whole number of stations where the amount of rain is accurately 
measured day by day, amounts to 800, we can see that Bohemia 
has probably the widest network of ombrojogical observations 
in Europe. We notice that the mosterainy places in Bohemia 
are‘Maader, Rehberg, and Neuwelt (1744, 1572, and 1505, milli- 
metres per year respectively), all these situated at great . heights 
(985, 848, and 683 metres), whilst.the. less rainy places. are 
Kapic, Slaten, and Kladno (431, 438,. and 456. millimetres}, 
situated. respectively at altitudes of 32%,'246, and 380 metres 

Dr, F. Ullik contributes a paper on the matter suspended and 
dissolved in the water of the Elbe, at Tetschen, Samples of 
water were taken three times every day, and:the samples of each 
day were analysed separately with regard to the matter sus- 
pended, as well as to the quantity of chlorine, ammonia, nitric 
acid, and erganic substances. Besides, 22 complete analyses of 
different types of water, and 12 of ooze, were made. The 
water passing through the Elbe at Tetschen proved to be 
9,903, 510,660 cubic metres during the year October 15, 1876, to 
October 15, 1877), which contained 776,309,959: kilograms. of 
suspended or dissolved matter. During the year. 1877; the 
amount of water run was 9,456,939,810 cubic metres, which 
contained 36,557 metrical tons of KO, 69,631 tons of Na’Q, — 
266,081 tons of CaO, 48,915 tons of MgO, 120,553 tons: of 
SO*, 83,336 tons of chlorine, 778 tons of ammonia, and 
11,196 of nitric acid. As to the sources of these im- 
mense quantities of mineral substances, Dr. Ullik points 
out that the amount which is supplied -by waste water of 
manufactures and sewage is usually over-rated. ‘Thus, if 
the well-known sulphuric acid manufacture at. Aussig would 
pour all the acid it produces into the Elbe, it would give 
only 5000 tons of SO* per year, that is, only the 24th part of 
sulphuric acid anhydride contained in the waters of the river, 
The amount of mineral substance poured into the river by all 
the breweries of Bohemia would give only 401 tons per ‘year, 
that is, the 1562nd part of all the minerals contained in the 
Elbe water. And, if all mineral substance contained in -the 
sewage from the 5,000,000 inhabitants of Bohemia would reach 
the Elbe, it would yield only 33,250 tons, that is, 1-20th of what 
is really contained in the water of the river. Therefore, itis 
obvious that the chief source of these substances in the river- 
water must be sought for in the supply brought in by springs. 
Dr. Siegmund Günther contributes to the same volume an inter- 
esting notice on the ‘Algorithmus Linealis,” by Heinrich 
Strémer, which appeared in 1512, being one of the prodticts 
of the revival of taste for mathematics which characterises, in 
Germany, the beginning of the sixteenth century. The same 
volume contains an elaborate paper on the Christian Calendar 
and on the methods of improving it, by Dr, W, Matzka; and a 
notice on the electrical clock of Rebicek, by Dr. A. Walten: 
hofen. ft is worthy of notice that all papers that appear in the- 
Abhandiungen are written in German, and are sold. by the 
Society as separate pamphlets. 

The Sitzungsberichte, or Proceedings, contain such aʻmass of 
valuable papers that we can notice only the more. important. of 
them. They are especially yf&h in mathematics, and we find tin 
the volume for the year 1879) papers by Dr. S. Gunther, on the 
application of orthogonal co-ordinates to one problem of the 


potential theory; on the ‘normals to *parahole, by Dr, K. 
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Zahragnik ; a very interesting paper by Prof. Carl Pelz, on the 
construction, of radii of curvature of conic sections, all considered 
‘as mere corollaries of one*theorem of Steiner; and several 
papers, by Dr. Franz Studnicka, conceiring thetheory of deter- 
minants and polynomes; and by Prof. J. Solin, on graphical’ 
integration. ; Pbf. A, Safarik contributes a paper giving the 
results of his observations on the Transit of Mercury on May 6, 

1878. o After having comparedsthe photographs ofthe sun during 
the years 1875 to 1878, with observations on storms at Green- 
wich, Prague, and Vienna, Prof. Zenger arrived, as is known, at 
the conclusion that the 12°6 days’ periodicity of “‘storms” on 
the surface of the*sun had the effect of producing the same 
periodicity in ‘the appearance of tornadoes in the West Indian 
and of typhoons in the Indo-Chinese Seas, Now, he discusses the | 
storms noticed at Windsor (Australia) difring the years 1863-75, and 
discovers jn their appearance the same periodicity; the average 
deviations frgm it for the 29 duodecade8 of each year, being mostly 
but fractions of one day, _ But it must be observed that, for calcu- 
lating the average error of these deviations, Prof. Zenger not 
only does- notemake use of thg methods of least squares,*but 
takes into account the sigzs, positive or negative, of the devia- 
. tions, which method considerably diminishes the errors. Diss 
cussing Quetelet’s tables of falls of meteorites, he arrives at the 
conclusion that these last also show the same periodicity. An 
elabarate paper, by Prof. Augustin, gives the results of thirty- 
eight year’s observatfons gf temperature at Prag, the averages 
being: winter, —0°'56 Cels.; spring, 8°°77; summer, 19°61 ; 
autumn, 9°60 ; year, 9°'18. 

. Several communications are devoted to mineralogy, and we 
notice ainong them the papers of Prof. Krejci on the crystallisa- 
.tion of ‘quartz, and on #he homcemorphism of Sphalerite, 

. Wurtzite, and Greenokit; on transformation-symbols, by Dr. 
N. Daubrawa; and on minerals from the Kuchelbad diabase, 
by MM. Preis and Urba. The papers on palzeontology, geo- 
logy, zoology, and botany, mostly deal with the fauna and flora, 
fossil or existing, of Bohemia itself. Dr. Ant. Fric gives a list 
of all fossil animals found in the coal and limestone of the 

Permian formation in Bohemia; whilst only two species were 
known from this formation in 1868, M. Fric’s hst includes no 
less than 87 species, mostly labyrinthodonts and fishes. Dr. O. 
Novak publishes his researches on hypostoms of trilobites; and 
Dr. O. Freismantel contributes three papers: an. Noggerathias 
of the Bohemian coal-fields; notices on the- Woggerathia, Stbg., 
Noggerathiopsis, Fstm., and Rhiptozanistes, Schmalh., and the 
description of a new Calamaria, Dsscinites bohemicus. M. K. 
Taranek gives a description of Diatomacee from Bohemian 
marshes’; Dr. J. Schobl publishes the results of his researches 
on the reproduction of Isopod crustaceans; and Dr. Ullik, the 
results of,several.analyses-of Bohemian waters. In the Ethno- 
graphical Department, we notice a paper by Dr. .Jirecek; on 
Walachians and Mauro-Walachians, according to documents 
found at Ragusa. S - 7 

The next volume of the Sitzungsberichte, for the year 1880, 
is as rich as the preceding one, Dr. F. Studuicka continues his 
researches on the theory of determinants, and describes a new 

property of them, already observed by M. Catalan; and M. F. 
Mertens gives a new geometwical application of the rule of 
multiplication of determinants. Dr. A. Seydler_ studies the 
movement of a point on given.curves and superficies. In the 
domain ofphysics we notice but one paper, by Dr. K. Domalip, 
on the alternating discharges of electricity in rarefied space, in 
which paper the author deals especially with luminous back- 
cutrents. The researcees of Prof. W. Zenger on the 12°6 days’ 
periodicity, are continued in this-volume, He remarks that this 
period is equal to one-half of the duration of each rotation of the 
sun; and tries to prove that the earthquakes in- Southern Italy, 
from 1349 to 1973, as given by Prof. Suess, also fell on such 
days as closely coincide with the 12°6 days’ period. He dis- 
covers the influence of the same periodicity in the dates of the 
passage of comets, from A.D. 371 to 1864, through their peri- 
helium, as well as in the dates of meteoric showers. In further 
papers-he tries to establish that the same. periodicity might be 
discovered as to the-maxima and minima of atmospheric pres- 
sure, of temperature, &c., and of magnetic disturbances. Fj- 
nally, he shows that the sidgreal durations of the revolu-- 
tions of all planets are but multiplés of the half rotation of 
the sun, and he finds that. the s#me number appears also in 
the lengths of.the months of the moon and of the satellites of 
Jupiter, Saturn, and Uranus. He concludes that. ‘‘ the cause of 
the movements in our.gplar system must be sought for. in. the 


° Arucola nivalis, A. gregalis, Lagopus alpinus, &c. 
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rotation of the sun,” and that al? phenomena of gravitation, 
magnetism, and -electricity are but modifications gf the same 
cause which occasions the rotation of the sun. °Dr, F. Augtstin 
corfributes a paper on the climate of Prag, being a.résumé of 


‘the meteorological observations made since 1840, and: ancther * 


paper on the influence of clouds on the diurnal march of, tem- 


perature at ‘Prag. Among geolegical papers we notice: the’ 
communication by Dr. Fric on the discovery of fassi remains ôf 


a bird, Cretornis Hlavact, in the:chalk of Bohemia (“ Iser- 
schichten”); the description of a new Tertiary Batrachian, 
Paleobatrachus bohemicus (H. v. Meyer), from fhe brown coal 
at Bohmisch-Kamnits, very similar to the Palzobatrachus Gold 
Jassi, but different from it in the strycture of several parts of the 
skeleton. M. Carl Heistmantel contributes two papers on the 
fossil flora of the Hangend-ridge. of the Kladno-Rakgnitz coal- 
basin, characterised by the abundance of Mlices, Alehopteris 
Serli, and Cyatheites arborescensg being most common, and 
appearing in masses, whilst the Sphenopterig is scarcely repre- 
sented, the Neuropteris, so characteristic of the lower deposits, 
completely disappears, and the Lepidodendrons become very 
rare. The group of Letodermaria becomes, on the cofftrary, 


most usual, and acquires a new representative in the Permian’ 


Sigillaria denudata, Göpp., whilste Conifers’ become more 
numerous. The flora acquires thus a decidedly Permian charac- 
ter. Mr. J. Woldrich contribrtes a paper on the diluvial fauna 
at Sudslavic, close by Vimperk ; it bears a decidedly northern 
character, as it contained remains of Myodes torquatus, Nyctea 
nivea, Leucocyon lagopus, Fetorius Erminea, Lepus variabilis, 
Prof. Ae 
Belohoubek gives an interestinz’sketch of the influenge of. geo- 
logical structure on the chemical composition of -water in very 
many springs and wells from different geological formations : 
old gneisses, Huron, Silurian, Carboniferous, Permian, Chalk, 
Tertiary, and Diluvium in Bchemia. The best water, as far 
as can be concluded from M. Belohoubek’s researches, which 
he considers himself as only preliminary—is giyen by the 
Gneiss, Permian, and partly a'so by the Chalk; the worst, by 
the Carboniferous and Silurian. Dr, Vejdovsky gives a fist of 


Rhizopods inhabiting the wells at Prag, several species of ` 


Ameba, Centropyrix, Euglypha, Trinema, &c., being charac- 
teristic for special wells. M. Taranek gives a description of 
Diatomaceze at Warnsdorf, Frof. J, Dedecek gives a.sketch of 
Bohemian Polytrichacez, and deals in another paper with the 
distribution of Hepatic mosses in Bohemia. x p 

In the Annual Reports we notice, besides the public lectures 
read at the annual meetings, a most useful, complete biblio- 
graphical indexes.of works and þapers published by different 
members of the Society since the beginning of their scientific 


careers, 
' e 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE ' 


, CAMBRIDGE.—From the annual report on the local lectures in 


populous centres; we learn that 12 out of 23 courses of lectures. 


in the Michaelmas Term of 1881, and Io out of 20 courses in 
the Lent term of 1882, were on scientific subjects, and were 
delivered to audiences amounting in all to 1042 persons in the 
former term-and 645 in the latter. This refers only to the work 
exclusively conducted from Cambridge, without indluding the 
courses of lectures in London and: in the counties of Durham 
and Northumberland, which ave also largely under the influence 
of the Cambridge system, 

~ University College, Nottingham, has applied to be affiliated 
to Cambridge. 

A further report of no progress has been made by the Sedgwick 
Museum Syndicate. It is estimated that.14,716//is the present 
value of the investments and balances of the Memorial Fund. 
All that can be said as to the prospects of buflding is that furthe? 
acquisitions of sites near the new museums make satisfactory 
proposals more possible. Prof. Hughes has addressed a letter 
to the Vice-Chancellor showing that a considerable proportion 
of the funds for building the present. Woodwardian Museum and 
Library was sought.and given expressly for a geological :‘museum, 
so that the University may fairly be.expected-to find 15,000/. as 
the value of the present-museum if it takes possession of.it for 
the use of the Library, 

The first part.of, the -Natural. Sciences Tripos ‘has placed 24 
men.in-the first class, 20 in the.second; and-ro in-the third, while 


” 
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7 receive an ordinary degree,*and 5 are excused the general 
examination, Six lady scudents are formally classed, the three 
in the first cPass bemg Girton studerit8. Thus we~have the un- 
precedented total of 72 names in one tripos list in natural science 
at Cambridge, Of those in the first class, Trinity: and Chnist’s 
Colleges furnish 6 each, St. John’s 5, Caius and King’s 2 each, 
and Pmmanuel and Clare and the non-collegiate students one 
each. 6 : i 

UNIVERSITY COLLEGE, Lonpon.—Mr. L. F, Vernon- 
Harcourt, M.Inst.C.E:, has been appointed Professor of Civil 
Engineering afd Surveying. ` Mr. Kennedy retains the Profes- 
sership of Engineering and Mechanical Teehnology. 
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$ . SCIENTIFIC SERIALS 


Annalen der Physik rnd Chemie, No. 5.-—-On the relations 
between galvanic polarisatior? and the surtace-tension of mer- 
cury, by A, Koeni®.—Or the work of external forces furnished 
in a closed circuit, by R. Colley.—On galvanic polarisation, and 
on the Smee element, by W. Hallock.—Theory of circulatory 
and elliptically-polarising media, by E. Ketteler.—On the 
change of the colour-tone of spectral colours and pigments with 
decreasing intensity of light, by E. Albert.—On the influence of 
deformation on electric conductivity, by A. Witkowski.—Re- 
searches on the height of the atmosphere and the constitution of 
gaseous heavenly bodies, by A. Ritter. 


Journal de Physique, May.—Electro-chemical figuration of 


@uipotential lines on any portions of a plane, by A. Guébhard - 
—Note on the tangent-compass, by M. Mascart.—Variation of 


_ the coefficfent of viscosity with the velocity, by B. Elie.—A ppa- 
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ratus for showing and measuring in projection, and simulta- 
neously, the plane of palarisation of the analyser and of the 
crystalline plate, by L. Laurent.—Register of the duration of 
ram, by M. Schmeltz. 


Bulletin de P Académie des Sciences de St. Péersbourg (vol. 
xxviii, fasc, 1).—Analysis of samples of water from lakes and 
sourcts in Tibet, by Dr. C Schmidt.—Measurements of crystals 
of Datolith, Amphibol, end Vanguelinit, by B. Koksharow.— 
On ‘the necessary degree of -sensibility of magnetic variation 
instruments, by H. Wild.—Galvanic phenomena in the cerebro- 
spinal’ axis of the frog, hy J. Setschenow.—Remarks on the ' 
Amphishenids, by Dr, A. Strauch.—New researches on the 
hypothesis of a resisting medium, by O. Backlund.—Effects of 
the tension on the electrical resistance of copper-wires, by O. 
Chwolson, 


is « 

' We “notice in the last number of the “Journal of the 
Russian Chemical Society” (vol. xiv. fasc. 4), an interest- 
ing paper by M. Radoulowitch, on the formation of peroxide 
of hydrogen during the oxidation of the terpenes, in -which 
he tries to establish, contrary to the opinions of MM. 
Berthelot and Papasogli, that the- oxidation ‘processes mani- 
fested by the turpentine oil are not due to the presence of 
oxygenated compounds of nitrogen, but to the presence of 
peroxide of hydrogen. “In the same number of the ‘‘ Journal” 
Prof. Menshutkin gives a summary of his extensive work on the 


. formation of ethers. M. Schwedoff contributes a paper in 


which he refutes the opinions as to the tails of comets being 
the result of the repulsive force of the sun on the matter of the 
comets, and especially the conclusions arrived at by Prof, Bre- 
dikhin on the subject ; and M. Jouk publishes numerical results 
as to the temperatures of boiling of methyl alcohol and amylene. 





SOCIETIES AND ACADEMIES ' 
7 i LONDON 

Mathematical Socie:y, June 8.—S.. Roberts, F.R.S., pre- 
sident, in the chaiy—Messrs. J. W. Berry, A. R. Forsyth, and 
.-Wood were elected Members, and Mr. R. A. Roberts was. 
admitted into the Society.—The following communications were 
made On the extensior. of certain theories relating to plane 
cubics to curves of any deficiency, A. Buchheim [the object of 
the paper was the extension, by the use of Abelian functions, of 
certain theories which, in the case of plane cubics, are immediate 
consequences of the representation of the co-ordinates of a point 
of the curve as elliptic functions of a parameter. The theories 
considered were; (1) the theory of Steiner’s polygons, and 
(2} Prof. Sylvester’s theory of derived points (cf. Clifford’s 
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to the modulus of the amplitude of efliptic fanctions, Rev. M. 
M. U. Wilkinson.—Two notes: (1) a definite mtegral; (2) 
equation of the director circle of g conic, Prof. Wolstenholme 
[(2) got, in the @se of oblique cartesian co-ordinates, ip the form 
d2uk | duh _ ae ut 
ax*. dy? du dy 
Dr. Taylor [the orthoptic locus of any curve is the locus, of 
intersection ofgtangents at right angles}. - o ‘ è i 


~ Linnean Society, June 1.—Frank Crisp, LL.B., treasurer, 
in the chair.—Mr..H. C. Burdett wag elected a Fellow of the 
Society.—Mr. H. N. Ridley drew attention to an Agtitsetan 
maximum fron Swanage, having a sptke oF fructificatior sùr- - 
mounted by ate 

of the transition of the, sporophores glong with the brown 
acuminate leaves..—The Rev. G. Henslow exhibited malformed 
specimens of wallflower, of rhododendron, and of the Garden 
Ranunculus.—Mr. Marshafl Ward read a paper on his researches 
on ‘the life history of Hemileia vastatrix, the fungus of the 
coffee-leaf disease. The phenomena attendante thereon shows 
gre&t analogy to those of the Usedine fungi. The spores, under 
favourable conditions, viz., moisture, a “due supply of oxygen, ` 
and a temperatare of 75° F., usually germinate in from twelve .- 
to twenty-four hours.—Complete infection or establishment of 
the mycelium in the intercellular passages of the leaf occurs about 
the third day after the formation of the ggrminal tubes, - The 
so-called yellow spot *or ordinary outward visible appearance of 
the disease manifests itself about the fourteenth or fifteenth day, 
but may be delayed ; its development and course being dependent 
on secondary causes, such as atmospheric conditions, monsoons, 
age ofthe coffee-leaf, &c. By watching the progressof the spots -~ 
it has been ascertained that the spres therefrem may be con-- 
tinuously produced for from seven to‘eleven weeks or even more. - 
Some 150,000 spores have been estimated as present in 
one yellow cluster spot, and as 127 disease spots have been- 
counted in one pair of leaves, the quantity of spores thus 
regularly produced must be enormous. ‘ According to the amount 
of diseased spots, the sooner the leaf falls; and though 
young leaves arise, the fruit-bearing qualities of the plant 
necessarily are seriously mterfered with. The various sorts 
of coffee plant are all lable to mfection; the only possible 
remedy is the difficult one of destruction of the spores, and these 
are supposed originally to have been introduced from the native 
jungle, and rapidly spread under the favourable conditions of 
artificial cultivation.—Dr. Hoggan read a paper on some cuta- ~ 
neous nerve-terminations in mammals, ‘He related observations 
on the habits of ths mole (7a/pa), with reference to its nasal organ, 
asa special sense of, touch, and of the tail as a tactile organ. - 
The so-called ‘‘ Organ of Eimer” in the mole’s nose, ‘its fibres 
and cells, aie similar in character to the ordinary sub-epidermic * 
nerve-cells -nd their intrapidermic fibrillar prolongations. There 
‘is a probability that the inner circle of fibrils possesses the power 
of touch, and that the centre ones and those of the outer circle 
provide the sense of temperature,: pain, and other sympathetic - 
functions, -The Paccinian bodies at the root of the organ pro- 
bably register pressure.—Mr. C. B. Clarke read a paper on two 
Himalayan ferns erroneously described in the ferns of- British” 
India.—A communication was nde on the Ascidians Gollected 
in the cruise of the yacht Glimpse'in 1881, by Mr. H: C. Sorby 
and Prof. W A. Herdman. Twelve -species were noted, one,- 
Molgula cepiformis, from near Poole, being new.—Mr, P. A 
Carpenter followed by descriptions of new or little-known Coma- 
tule, being material derived from the Challenger expedition and‘: 
Hamburg Museum. The author institutes the new genus Zadio- 
crinus for Semper’s Ophiocrinus.—T wo other papers read were :— 
Notes on recent additions to the New Zealand flora, by Mr, 
Thos, Kirk, and descriptions of four new species of Donas; by 
Mr. Sylvanus Hanley. ? 


Physical Society, June 10.—Prof. Clifton, pre-ident, in the- 
chair.—-New member, Major-General Martin, R.E.—Mr, W; F. 
Stanley read a paper on sonorous vibrations, espectally those of the 
tuning-fork. The largerand more viible movements of a sounding- 
body do not appear to be best fitted to propagate musical-sounds 
as was shown by placing disks on the prongs of a powerfil fork, 
which, when vibrating, could then only be heard a short distance, ~ 
whereas, by its smaller longitudinal motions, when placed on its 
resonator, ıt produced a penetrating sound. The vibration down 
tke stem of the fork was skown not to depend. upon a vibrating 
ventroid, as suggested by Chladni, for a fork cut m the end of a 
solid steel bar communicated sonorous vibrations equally well to 








cos w],—Theory of orthoptic loa, Rev. 
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. ‘* Classification of Loci ”)].—-On the differentiation with respect |gthe resonator. To set a fork in vibfation it was necessary to 
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anch-bearing portion, and remarkable én account * 
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i among the Zulus, viz., polygamy and slavery. Christianity has 


- mainly through its agency, indirect as well as direct, that we 
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bow one prong onl}, therefpre, in this case, the vibration must 
procedtl along the prongs. A light fork 1 metre long: was fixed 
in a heavy vice, and it was shgwn by it that vibrations passed 
down one- piong and up the other alternately. į By means of 
dust, ripples were shown to run down an ordinary fork in vibra- 
tion. Light piecgs of metal were fitted to the end or a power- 
ful fork, and the:e immersed in mercury, the refl€cted surface 
of which was shown on a screen, where it was geen that the 


-~ whole mercury surface was br&ken into fine ripples. It was 


suggested that such small waves are also peiceived by the ear. 
By these, certain conditions of harmonics could be better ac- 
-c@unted for, as, for esample, by division in smaller waves, the 
rarefaction of a note in space would not suffer interference by 
the condensation of its octave falling ingthe same space and time. 
—Lord Rayleigh explained several of My. Stanley’s experiments 
on the known theory of sound.—Mr. Walter Bailey then ex- 
hibited a model of a new “integratizg anemometer.” This 
apparatus contains a horizontal plane, ın which are two slits 
forming a cross with arms towards the cardinal points, Each 
sht is fitted with #shding-piece, and the two slides are connected 
by a bar; the arfangement being shat of the well-known instru- 
„ment for drawing ellipses. ° The slides carry beñeath them 
- wheels with their planes perpendicular to the slits, and passing 
through the pivots of the bar, The wheels rest an a horizontal 
disk, whose centre is beneath the centre of the cross, The 
centre of the bar is to we connected to a weathercock which will 
heep ıt in the direction of @he wind when fooked at from the 
centre of the instrument, The disk is to be revolved by Robin- 
son’s cups. The number of revolutions of the wheels then give 
the integral of the resolved parts of the wind ın the direction of 
the cardinal points. In the working model of the instrument 
exhibited there was an electrical arrangement connected with 
four indicators, one for each of the cardinal points. At each 
turn of a wheel a circuit was completed, and the corresponding 
iudicator moved. Recording instruments are to be substituted 
for indicators, and the amount recorded on each in a given time 
will be proportional to the total motion of the wind towards the 
corresponding cardinal point.—Mr. Lecky pointed out that a 
good anemometer was a great desideratum at present.—The 
Society meets at Oxford on the 17th, and South Kensington on 
the 24th of this month. 


Anthropological Institute, May 23.—General Pitt-Rivers, 
E.R.S., president, in the chair.—A paper was read by the Right 
Hon. Sir H; Bartle Frere, Bart., on systems of land tenure 
among aboriginal tribes of South Africa.” The author indicated 
the points regarding which further inquiry is needed, and urged 
the importance of recording observations whilst it is still possible 
to obtain information from sources which in the course of another 
generation may be closed for ever by the extinction of races, 
The Zulu title to the lands in South Africa rests simply on force, 
the land being his property only so long as the occupant can hold it 
by hunself, or with the assistance of the chief who protects him. 
The tenure cannot be transmitted by inheritance wuhout being 
constantly sapped by the influence of two institutions universal 
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a special bearing on the subject of land tenure, because it is 


may look for such changes in the customs of the races of South 
Africa as may civilise and settle them, and put an end to the 
ceaseless wanderings which have tended so powerfully to keep 
them in a state óf ever-recurring barbarism. The author’s im- 
pression-was that the advancement and civilisation of the native 
tribes of South Africa depend greatly upon the extent to which 
individual tenure of property can be extended, whilst some 
patriarchal authority such as seems inherent in the head of a 
family or kraal is -recognised, and invested with some sort of 
magisterial and judécial functions, sufficient to meet the every- 
day exigencies of village life. The President opened the discus- 
sion with some remarks on the peculiarities of land tenure in 
various parts of the world, and was followed by Dr. Rae, Mr. 
Hyde Clarke, and Miss Bucland.—On the motion of Prof. 
Flower, a cordial vote of thanks was given to the president and 
Mrs, Pitt-Rivers for their kind iess in allowing the meeting to 
be_held at their house, 
=t EDINBURGH 


Royal Soċiety, June 5.—The Riggt Hon. Lord Moncrieff, 
president, in the chair.—Obituary notice$ of Dr, Lauder Lindsay, 
Mr. David Smith, and Prof. Peirce of Harvard, were read.— 
The Council announced the award of the Keith Prize for the 
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Biennial Period 1879-81, to Prof. “Chrystal, for his paper on the 
differential telephone, which is published in the Socigty’s 7an- 
sactions (1879-80), and gfves a new, simple, and accurate 
method of measuring capacities and co-efficients of mutual and 
self-induction (see NATURE, vol. xxii, p. 331) ; and of the Ntill 
prize, for the triennial period 1877-80, to Mr. John Murray, for 
his paper on the structure and origingof coral reefs and islands, 
communicated to the Society on April 5, 1880, and Printed (in’ 
abstract) in the Proceedings of that date (see NATURE, vol. xxiL 
p. 351).—~-Prof, Tait communicated Part H, of his paper on 
mirage. Having formerly shown that the observetl phenomena 
could be explained in a general gray by assuming a cértain rela-ø 
tion to exist between the refractive ıngdex of the air at any point, 
and its situation between two planes of approximately saationary 
density ; the author, jn his second paper, proceeded to i@vestigate 
the conditions more carefully, so as to fidd, if possible, a distri- 
bution of atmospheric density whichgshould be at once probable, 
and produce mirage phenomena the same ireadl important parti- 
culars as those observed by Scoresby, Vince, and others, and at 
the same time be capable of easy mathematical treatmemt. Two 
horizontal strata of uniform but different densities, separate by ~ 
a stratum whose density varies continuously from the one to the 
other, were found to give results in closg agreement with obser- 
vation, That a stratum of air should remain of practically 
uniform density through ever a comparatively small height 
requires a lowering of temperature to compensate for the dimi- 
nution of pressure as the height increases; but this rate of 
change of temperature Prof. Tait showed was not greater than 
had been observed in balloon ascents. Wath given thicknesses of 
strata, there was a critical minimum distance at which mirage 
could be obtained. For greater distances there were three 
images, two direct and one inverted. The inverted one was 
always larger than the lower direct one, but only appreciably so 
when the distance of the object approached this critical minimum 
value, for which the phenomenon known as “looming” became 
evident, The second direct image ıs usually much the smallest, 
being, except at distances near this same critical distance, so 
small as to be practically invisible. This seems fully to accint 
for the comparatively few instances in which the three images ~ 
have been observed. Multiple inverted images, as observed by 
Scoresby, were explained as due to thin successive layers of 
varying density at different heights. It was shown that Wollas- 
ton’s illustrative experiment, in which thee images are produced, 
is 2o¢ quite analogous to the state of affairs which produce them 
naturally. In order to make it so, the tank must be greatly 
increased in length, and the difference of density of the jnter- , 
diffusing fluids greatly diminished; 80 that the idys may enter 
and leave the transition stratum by its lower side, and wot dy its 
ends. The rest of the paper showed how Wollaston’s armnge- 
ment could be simply and accurately applied to measurement of 
rates of diffuston.—Mr. Milne Home communicated the Eighth 
Report of the Boulder Committee, This dealt mainly with the 
boulders around Ben Nevis, which had been examined by Prof. . 
Heddle, Prof. Duns, and Mr, Livingston of Fort: William. 
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Physical Society, May 26.—Prof, du Bois-Reymond in the 
chair.—Prof. Landolt showed a new polarisation-apparatys, 
whose polarising part is formed according to the method of M. 
Cornu, modified by Herr Lippich, and which has this advantage 
over others, especially, that it is not mounted on a foot, But ona 
solid base, whereby bending and torsion of the tube which holds 
the liquid are avoided. This tube is inclosed in a cylindrical 
envelope, in which water of any desired temperature can circu- 
late. By a simple lever movement, the tube filled with the 
experimental liquid can at any time be directly replaced by an 
empty tube, and conversely ; so that the zero point can be con- 
trolled as often as desired.. In its present form, the apparatus 
is pretty perfect for scientific researches; further improvement 
must be directed principally to the production of a good light- 
source. Some proposed alterations of the apparatus, now in 
hand, will afford the opportunity of examining vapours in refer- 
ence to their rotatory power.—Dr. Hagen reported on experi- 
ments for measuring the vapour-tension of mercury at different 
temperatures. He first indicated briefly the apparatus Regnault 
used, and the results obtained with it, by that physicist. The 
values given by Regnault are met with in all text-books of 
physics; yet they differ very considerably from the amounts 
found by Regnault in his experiments, and these do not agree 
together, The author, therefore, undertook a new determina- 
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tion of these values. Thé Spparatus consisted of a U-shaped | aqueous solutions of organic matters, by*M. Raoult. The 
tub8, having at the lower part a long straight tube, united to it | molecules of different organic matfers, dissolved im the same 
by fusion, while above, either bifinch terminated in a tube | quantity of water, cause sensibly the same retardation in its 
twice bent at a right angle, and closed at the lower end. By | freeging-pointg—Method for det€rmination of the ohm, by M. 
means of a Hagen air-pump this tube-system was graddfally | Joubert.—Inffience of the positive electrode of thé battery on 
evaguated to a pressure >f 1-12,000,000 mm. mercury, and the | its chemical work, by M. ‘lommasi.——On oxychlorides of zinc, 
long straight tube opened wider mercury at the lower end. The | by M. Andé.—Action of sulphide of carbon on silicum, by M, 
* mercury oe in both branches of the U-tube to baiometric Colson: m Pymin note on didymium, by M. Clève. This 
height. One ofthe lateral ends of the apparatus was now kept | points toth 








existence of a new ement accompanying didymium, 


constant at o°; while the other was first cooled to —42°, and | The author proposes to designate it provisionally by the symbol 
then heated # various temperatures; each time the position of | Dif; it is characterised by the strong line Z = 4335°5.—On 
a the mercury in the two branchgs was observed with a catheto- | a new monochlonnated camphor, bys M. Cazeneuve, — @n 
meter, and the difference of ther heights gave the vapour-tension. | Spontaneouse fermentations of ammal matters, by M. Béchamp. 
The vales so obtained for the vapour-tension of mercy were | He reviews past irk oe and indicates a number of deduc- 
less for @ll temperatures chan those given by Regnault. Thus, | tions from them.—MM, Cazeneuve ang Daremburg called atten- 
e.g. Herr Hagen foung the tension at o° =“o'o15 mm., Regnauft | tion to the fact of proof having been given by them in 1874, that 
0°02; at 20°, Hagen ooaj, Regnault 0°037; at 100°, Hagen | 1n general all the substances called colloid by Virckpw and his 
o'61, Regnault @°5; at 200°, Hagen 16, Regnault 19°9 mm. | school, strongly decomyfose oxygenated water.—Og the nerve- 
Though the values now found have no claim to absolute | tissue of the spinal cord, by M. Ranvier.—Experimental attempt 
accuracy (owing to the difficulty of taking readings with the | at anatomical localisation of symptoms of toxieal delirium in the 
catftetometer, through round glass), these experiments at least | Jog, by M. Damillo,—Essenge of absinthe was injected mto 
male certain that the Regnault values for the vapour-tension of | dogs. The integrity of the optic tHalami is not necessary for 


mercury, which.have passed into all text-books, are considerably production of toxical dehrium., The cortical region thioughout. 
too large. i is exclusively concerned.—M. Larroque furmshed some data 


regarding the thunderstorm of May 30. In some regions there 
PARIS was torrential rain, in others hail.—On agew combination of the 
Academy of Sciences, June 5.—M. Jamin in the chair.— | Jenses of the micfoscope, by M. Benger. With a gieat focal 

The following papers were read :—On double salts prepared by | distance he obtams a magnification equal to 2000. 

e fusion, by MM. Beithelot and Ilosvay.—Report on the expedi- VIENNA 
tion to Cape Horn, by H. Milne-Edwards. This meteorological Imperial Academy of Sciences, May 11.—L. I. Fitzinger 
mission to start soon, for a year’s sojourn at Cape Horn, will | in the chair.—H. Hammenl, contybutions to the knowledge of 
have two medical men, Drs, Hyades and Han, who have under- | the formation of hydrates of salts.—P. Wesselsky and R. Bene» 
taken to collect and make observations as the Academy may | dikt, on some mitro-products from the pyrocatechin series.—TF’. + 
indicate. A Committee of the Academy has urged the Govern- | Exner, determination of the ratio-electrostatic and electro- 
ment to add a preparer of collections, and nominated M. | magnetic absolute unit.—A. Tschinkel, communication on ex- 
Sauvinet for this post; total additional cost 3625 fr. The wish | periments relating to the action of electricity on the growth of 
is expressed that specialists ın zoology, botany, and geology | plants.—F. Heger, continuation of the fifth report of the Pre- 
cogld.have been appointed ; but the resources did not allow of | historic Commission on two excavations near Chotzen (Boh.) 
this. —Zoological instiuctions drawn up for the members of the | and near Hallein (Salzburg).—G. Bruder, contributions to a 
Cape Horn Mission by M, Alph, Milne-Edwards, Special | knowledge of the Jurassic deposits in Northern Bohemia:—E, 
attention should be given to the large mammalia—seals, sea- | Stefan, on the lines of force of a field symmetrical round: an‘axis. 
elephants, otaries, cachalots, &c., some of which are rapidly May 25.—Anniversary Meeting,—E. v. Bruecke was elected 
disappearing. Various® penguins and other sea-birds call for | vice-president in room of V. Burg.—In the Mathematical class, 
study ; the fishes are imperfectly known, and a good harvest | Theodor v. Oppolzer (Vienna), Julius Wiesner, and Emi! Weyr 
from dredging operations may be looked for.—The true puceron | Vienna, were elected Members.—Fr. E, Schultze (Gratz), V. v. 
of the vine (Ap/zs vitts, Scopoli), by M. Lichtenstein.—Hustory | Ebner (Gratz), M. Neumayr Vienna), L. v. Pebal (Gratz), H. 

‘ of Mandards of the metra by M, Wolf.—On the waves pro- | Durége (Prague) Correspondents, Friedrich Woehler (Gottingen) 
duced by the emersion of a solid at the surfac> of a quiet | Honorary Member, L, Pasteur (Paris) G. G. Stokes (Cambridge 
wavę when there is occasion to take account of two hori | and T. Lovén (Stockholm) foreign correspondents, — The meeting 
zontal co-ordinates, by M. Boussinesq.— On the boiling- | was opened by the curator of the Atademy, Archduke Rainer, 
temperature of selenium. by M. Troost. Employing a method | ‘The reports for the past year were read by the general secretary, 
described Mach 29, 1880, he arrives at the figure 665° C. | Prof. Siegel and the secretary of the Mathematical Class, Prof. 
for pressure near 760 mm. It is shown that glasses of small | Stefan.—Then Prof. E. Much (Prague) gave an address on the 
fusibility, such as Bohemian and certain French glasses, may be | economic nature of physical research. 
kept at that temperature witheut deformation, and so used for 
long chemical reactions.—On 2 calorimeter dependent on cool- CONTENTS Pace 
ing, by M. Violle. This-is for use where the initial temperature | Cuarres Darwin, IV.» l. sou ee eee eee ee OAS 
is between 100° and 490° or 500°. It consists a a small, os can  JounuRr’s “ ELEC@RICITY AND MAGNETISM” . . . 147 
nariow-necked bottle of thin glass, with double envelope, and a Sas Ge p PE 
vacuum produced:m the interval before closure, Through the Homes and aoa = eau J. ae salar 





p É . Se 149 
neck iseintroduced a thermometer and a stirrer, —Determination Lernas as are) pti we, 

e Winter of 1881-82-——Dr A. WOBIKOR . . . 1. 1 1 ee 150 
of e pecile nen of te pen age of sqbstanees, by sie The Mean Temperature of the Atmosphere at the Surface.of. the 
Thon et and Lagarde. e method Is designed for pure minera Earth as Determined by Observations and by Theory.—O. 
species (o'I gr. to o'5gr.). Its principle is this : If two thermo- REICHENBACH - . e se ngono onoo ooo ee ee 180 
electric junctions be put in tubes holding a liquid of known Mon ome FRO =J. B. REDMAN . .. 1 150 
specific heat (e.g. water, or oil of turpentine), one may measure, Barthquakesin Naples —H. J. Jounstow-Lavis ilil]! fe 


by the deflection in a galvanometer, the rise of temperature | Te “ POLYPHEMUS cay ie aly Veber Soa aN R Be gota 
resulting from immersioa in one of the tubes of a body raised pou Srars By eis Dozerck geun Diagrams), -e eTe X53 
to a known temperature, and compare it with that in a second | THE MARIANNE NORTH'GALLERY OF PAINTINGS-OF “PLANTS AND 
f experiment me with a typical body (eg. copper). The TRIR. SONNE, ROYAL GARDENS, Kaw: ey W Borta 
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method (which is illustrated by a.figure).1s shown to be exact.— | An Execrric Rartway (With Illustrations) . . og oe 8B 
On a new condensation-hygrometer, by M. Crova. A small oe WEATHER OF THE Past WEEK «ee ee te et ee ne 
tube of nickel:plated brass, carefully polished. within, is closed | Gon AsrroxomicarCoruuni— tt 8 
at one end with ground glass, and at the other with a lens of Maskelyne’s Value ofthe Solar Parallax .  . ... a. $ 36 
long. focus, through which one looks along the: tube towards a Coet gia Wells; March Sr 
sohte s : $ uspec! ariable ee o E E e a e OA 
light-source. Through two terminal tubulures, the air to be The University Obsërtatory; Oxford o o o s o Seon ng to Gee 


exammed 1s drawn through the tube, which is cooled by means | Grocrarmcar- Nores ..@. L D DDP DIDIS 
of sulphide of carbon traversed by ah air current in a metallic | A Naw THERMOGRAPH. Bye Morcan Exrprincs (With Diagrams) 163 


envelope round the tube. The.changes of. aspect in.the tube at SENE IN BOUA en Sa ete uae 194 

the temperature of saturation, enable one to estimate the | Sename Sanare o TONAL INTEE pipe chem 

dew-point to one-tenth of a degree.— Law of freezing “of | Socimrms AND ACADEMIES Ns ee a ee ees ee | 
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~ CHARLES DARWIN: \ 

5 Ve è 
HE effects upon Psychology of Mr. Darwins writings 

have been so immense, that we shall not over- 
state them by saying that they are fully qpmparable 
with those which we have previously considered as having 
been exerted by the same writings on geology, botany, 
and zoolo This fact at first sight can scarcely fail to 
strike us as gemarkable, in view of the consideration that 
Mr. Darwin was not only not himself a psychologist, but 
had little aptitude for, and “perhaps less sympathy with, 
the technique of psychological method, The whole con- 
stitution of his mind was opposed to the subtlety of the 
distinctions and the mysticism of the conceptions which 
this technique so frequently involves ; and therefore he 
was accustomed to régarg@ the problems of mind in the 
same broad and general light that he regarded all the’ 
other problems of nature. But if at first sight we are- 
inclined to feel surprised that, although possessing none 
of the special mental equipments of a psychologist, he 
should have produced so enormous an influence upon 
psychology, our surprise must vanish when we consider 
the matter a little more attentively. For the truth of this 
matter is that psychology, in being the science furthest 
removed from thé reach of experimental means and in- 
ductive method, is the science which has longest remained 
in‘the trammels òf a priori analysis and metaphysical 
thought ; therefore Darwin, by casting the eye of a 
philosophical naturalist upon the facts, without reference 
to the cobwebs which the specialists had woven around 
them, was able to gather directly much new information 
as to their meaning. And the rare sagacity with which 
he observed and reflected upon the phenomena of mind 
merely as phenomena or facts of nature, led to the re- 
markable results.which we shall presently have to con- 
sider—results which have done more than any other to 
unmuffle the young science of psychology from. the 
swaddling clothes of its medizval nursery. 

The portions of Mr, Darwin’s writings which refer to 
mental science are very limited in extent—comprising, in 
fact, only.one chapter in the “Origin of Species,” three 
in the “Descent of Man,” and a short paper on the 
development of infantile intelligence. The importance 
of the effect produced by them is therefore rendered all 
the more remarkable; but in this connection it seems 
desirable to state that the chapters to which we have 
alluded represent, in an exceedingly condensed form, the 
A year or 
two ago Mr. Darwin lent the present writer the original 
drafts of these essays, together with all the notes and 
memoranda which he had collected on psychological sub- 
jects during the previous forty years, and so we can testify 
that any one who reads these MSS. is more likely to be- 
surprised at the amount of labour which they indicate 
than at the effect which has been produced by the com- 
pressed publication of its results, What strikes one most 
in reading the MSS. is that which also strikes one most 
‘in reading the published gésun that has grown out of 

£ Concluded from p, 147. 
VoL. XxvI—No. 660 , 


iiem —namely, the honest adherence throughout to she 
strictly scientific, or, as th® followers of Comte weuld say 
positive method of seeking and interpreting facts ; specu- 
lation, hypothesis, and straw-splitting are everywhere, not 
so much intentionally avoided, asgalien to the whole cdh- 


ception of the manner in which the sundry prébléms are ° 


to be attacked. We all know that this conception has 
not met with universal approval—that more than one 
writer, adhering to the traditignal methods of psychologi- 
cal inquiry, has expressly jomed issue upon it. But 
although xt is an easy matter for a technical psychHlogist 
to point to an abserice of technical tRought, and so of a 
recognition of technical principles in these parts of Mr. 
Darwin’s writings, we are persuaded that the exposé only 
serves to reveal a beam in the eye ofthe technical psycho- 
logist which prevents him from seeing clearly how ¢to 
remove the mote from Mr. Darwin’s. In other words, 
although it is true that Mr. Darwirf does not recognise 
the niceties of distinction which seem so important to 
what we may term the professional mind, it is no less 
tiue that in the cases to which we have alluded, the pro- 
fessional mind has failed in its duty of filing up for itself 
the technical Zæcunæ in Mr. Darwin’s expositions. _ Such 
Jacune no doubt occur, but they never really vitiate the 
integrity of the conclusions ; and’ a trained psychologist 
would best fulfil his function as an under-builder, by sup- 
plying here and there the stcnes which the hand of the 
master has neglected to put in. To ourselves it always 
seems one of the most wonderful of the many wonder§il 
aspects of Mr. Darwin’s varied work, that by the sheer 
force of some exalted kind of common sense, unassisted 
by any special acquaintance with psychological methods, 
he should have-been able to strikeg as it were, straight 
down upon some of the most important truths which have 
ever been brought to light in the region of mental science. 
These we shall now proceed to cqnsider. . 
The chapter in the “ Origin of Species” to which we 
have referred, is occupied chiefly with an applicatioa of 
the theory of natural selection to the phenomena of 1n- 
stinct, and in our opinion 1c has done more than all other 
psychological writings put together to explain what ın- 
stinct is, why it is, and how it came to be. Before this 
chapter was published, the only scientific theory concern- 
ing the origin of instincts tha: had been formed was the 
theory which regarded them as hereditary habits. Be- 
cause we know that in the individual intelligent adjust- 
ments become, by frequent repetition, automatic; jt was 
inferred that the same might be true of the species, and 
therefore that all instincts were to be regarded as what 
Lewes has aptly termed ‘‘ lapsed intelligence.’’ In this 
view there is, without any question, much truth, and the 
first thing we have to notice about Mr, Darwin’s writings 


with reference to instinct 1s that they not only recognised, 


this truth, but, by elucidating the whdée subject of 
heredity, placed it in a much clearer light than it ever 
stood before. Mr. Darwin, however, carried the philo- 
sophy of the subject very much further when he argued 
that, in conjunction with the cause formulated as “lapsing 


eo 


intelligence,” there was another at least as potent-in the - 


formation of instincts—namely, natural selection. His 
own statement of the case is so terse that we cannot do 
better than quote it. i 

“If Mozart, instead of playipg the pianoforte at three 
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yeats-with wonderfully little practice, had played a tune | upon the latter, and the old-standing problem as t8 how 


with no practice at all, he might truly be said to have 
done so instinctively. But it would be a serious errog to 
suppose that*the greater number of instincts have been 
aeoe by habit in one generation, and then transmitted 
ebDy inne. 

shown that the most wonderful instincts with which we 
are acquainted, namely, those of the hive-bee and of 
many ants,ecould not possibly have been acquired by 


«habit. Ld ý e ary 
. Tt will be universally admitted that instincts are as | t° PSY cholqgy, and that the broad marks or general prin- 
` important as corporeal Structures for the welfare of each | ciples laid down by jt afford large scope for a further 


species®@ under its present conditions of life, 
slight modifications of istinct might be profitable to a 
species ; and if ft can be shown that instincts do vary 


ever so little, then I can see no difficulty in natural selec- 


„tiop preserving arid continually accumulating variations 


the bees have come to make their cells in the form which 
requires the’ smallest amount of material for *their con- 
struction, Y affording the largest capagity for purposes 


ce to succeedng generations. It can be clearly | of storage, 1s solved, ; 


` From th$ briefaccount ofethe chapter on “ Instinct,” it 
is evident that the new idea whiçh it starts, and in several 
‘directions elaborates, is an idea of immense importance 


a nt c Under | filling in of numberless details bythe attentive observa- 
changéd conditions of life, jt 1s at least possible that | tion of facts. 


The phenomena of instinct, indeed, cease 
to be rebellious to explanation, and range thefnselves in- 
orderly array under the flag of science. g 

e But not less important than the chaptet on “ Instinct ” 


of instinct to any extent that was profitable. It is thus, | are the chapters in the “ Iescent of Man’ on the mental 


. I believe, that all the most complex and wonderful | powers of man as compared with those of the lower ani-,_ 
~ instincts have originated.” 


Briefly, then, in Mr. Darwin’s view instincts may arise 


mals, on the moral sense, and on the development ot 
both during primeval and civilised times. Our estimate 


by lapsing intelligence, by natural selection of accidental | Of the value of these chapters ig so*high that we gladly . 


and possibly non-intelligent variations of habit, or by 


endorse the opinion of the late Prof. Clifford—who was 


both principles combined—seeing that “a little dose of | PO mean judge upon such matters-——when he writes of 
judgmént” is often commingled with even the’ most fixed | them as presenting to his mind “the simplest, and clearest, 
(or most strongly inherited) instincts. One good test of | and most profound philosophy*that was ever written upon 


the truth of the view as a whole is that which Mr. Darwin 


this subject.” As the three chapters together cover only. 


has himself supplied—namely, searching through the 80 pages, it seems needless to render an abstract of them, 
whole range of instincts to see whether any occur which | $0 we shall only observe that although it is easy to show 
arg either injurious to the animals exhibiting them, or | in them, as Mr. Mivart and others have shown, a want of 


' beneficial only to other animals, Now there is really no-| appreciation of technical terms, and even’of Aristotelian 


authentic case of the former, and the latter are so few in 
number that they may reasonably be regarded, either as 


ideas, nowhere in the whole range of Mr. Darwin’s writings 
is his immense power of judicious generalisation more 


rudiments of instincgs once useful (so analogous fo the | conspicuously shown. So much is this the case that in 
human tail), or as still useful in some unobservable | studying these chapters we have ourselves always -felt 
manner (so analogous to the tail of the rattlesnake). The} glad that Mr. Darwin was not the specialist in psychology 
casg of aphides secreting honey-dew for. the benefit of | which some of his critics seem to suppose that he ought 


ants occurred to Mr. 


Darwin as one which might be | to have been if he presumed to shake their science’ to its - 


addyced against his theory in this connection, and he | base; had he been such a specialist the great sweep of 
therefore made some experiments upon the subject, which |, his thought might have been hindered by comparatively 


led him to conclude that “fas the excretion is extremely 
viscid, it is no doubt a convenience to the aphides to 


immaterial details. ` 
Of the three chapters which we are considering, the 


have it removed; therefore probably they do not excrete | most important is the one ọn the moral sense. As he 


solely for the good of the ants.” 
A discussion of the variability of instinct, and of the 


himself says :— . 


: “This great question (the origin of the moral sense) 


probability that variations should be inherited, leads him | has been discussed by many writers of consummate 
to consider the important case of the apparent formation | ability ; and my only excuse for touching upon it, is the 


of artificial instincts in our domestic dogs by continued 
training with selection, and also the not less important 
case of the effects produced upon natural instincts by the 
long-continued change of environment to which other of 


unintentional experiments by man, go to substantiate, in 
‘a very unmistpkable manner, the theory concerning the 
origm and development of instincts which we are con- 
sidering. The chapter concludes with a close considera- 
tion of some of the more remarkable instincts which occur 
in the animal kingdom, such as the parasitic instinct of 
the cuckoo, the slave-making instinct of ants, and the 
cell-making instinct of bees. A flood of light is thrown 


x Because the individuals which exhibit them, being neuters, can never 
have progeny. It is indeed surprising, as Mr Darwin further on observes, 
that no one previously ‘‘advanced this demonstrative case of neuter insects 
against the well-known doctrine of inherited habit as advanced® b 
Lamarck.” e 


impossibility of here passing it over ; and because, so far 
as I know, no one has approached it exclusively from the 
side of natural history. The investigation possesses; also, 
some independent interest, as an attempt to see how far 
the study of the lower animals throws light on one of the 


“our domestic animals have been exposed. All the facts | highest psychical faculties of man.” 
adduced as resulting from these long-continued though |- 


"The result of this investigation and study has been to 
give, if not a new point of departure to the science of 
ethics, at least a completely new conception as to the 
origin of the faculties with which that science has to deal; 
and without attempting to discuss the objections which 
-have been raised against the doctrine, or to enumerate 
the points of contact between this doctrine and older 
ethical theories—to.neitlfer of which undertakings would 
our present space be adapted—we may say in general 
that, as in the case of instinct, so in that of conscience, 
we feel persuaded that Mr. Darwin’s genius has-been the 
first to bring within the grasp of human understanding- 
e 


e i 
. 
e 


e 


` Sune 22, 1882] ee i 


NATURE 


171 


OE 


large Gasses of phenomena which had been previously 
wholly unintelligible. , . 

“The Expression of the Emotions in Mn and Ani- 
mals” is an essay which may be more suitably 3 amg 
in the present article than in any of the preceding.. The 
work js a highly interesting one, not only on &ccount of 
its philosophical theories, but also as an extensive accu- 
mulation of facts. “ The three chief principles ” enunciated 
by the former are : (1) “ the principle of serviceable asso- 
ciated habits”; (2) “the principle of antithesis”; and (3) 
“the principle of actiogs due to thè, constitution of the 
Nervous System, independently from the first of the Will, 

~ and indepefidently to a certain extent of Habit.” It is 
shown that fhe first of these principles leads to the per. 


formance of actions expressive of emotions because “ cer-, 


tain complex a€tions are of direct or indirect service 
under certain states of mind, in order to relieve or gratify 
-certain sensations, desires, &c.; and whenever the same 
state of mind is induced, however feebly, there is a ten- 
dency through the fotce of habit and association for the 


same movements to’ be performed, though they may not“ 


then be of the least use.” The second principle arises 
_ because, “ when a directly opposite- state of mind is in- 
` duced, there is a strong an@ involuntary tendency to the 
performance of movements of a directly opposite nature, 
though these are_of no use; and such movements are in 
“some cases highly expressive.” And the third principle 
occurs because “ when the sensorium is strongly excited, 
nerve-force is generated “in excess, and is ‘transmitted in 
certain definite directions, depending on the connéction 
of the nerve-cells, and partly on habit.” All these prin- 
ciples are more or less well substantiated by large bodies 
„of facts, and although the essay, from the nature of its 
subject-matter, is necessarily not of so transforming a 
character in psychology as those which we have already 
considered, and although we may doubt whether it gives 
a full explanation ‘of every display of: expressive move- 
ment, we think there can be no reasonable question that 
the three principles above quoted are shown to be true 
principles, and therefore that the essay is completely 
successful within the scope of its purposes. 

Lastly, we have to allude -to the brief paper published 
in “Mind on the psychogenesis of a child. These notes 
were not published till long after they were taken, so that 
Mr. Darwin was the first observer, by many years, in 
a department of psychology which—owing chiefly to 
the attention which his other writings have directed to 
the phenomena of evolution—is now being very fully 
explored. The observations relate entirely to matters 


. of fact, and display the same qualities of thoughtfulness - 


and accuracy which are-so conspicuous. in all his other 
work, 

On the whole, iei, we must say that Mr. Darwin has 
left as broad and deep a mark upon Psychology as he has 
upon Geology, Botany, and Zoology. Groups of facts 

- which previously seemed to be separate, are now seen to 
- be bound together in the most intimate manner; and 
some of what must be regarded as the first principles of 
the science, hitherto unsuspected’, ‘have been brought to 
light. No longer is it ‘enough to s@y that such and such 
actions are the result of instinct, and so beyond the reach 
of explanation ; for now the very thing to be explained is the 
character and origin of the instinct—the causes which led to 
F e 
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its development, its continuance, its precision, and its tse. 
No longer is it enough to consider the instincts manifested 
by an animal, or group of animals, as an isolated body of 


‘phenomena, ‘devoid of any scientific meaning because 
standing out of relation to any known causes; for now ` 


the whole scientific import of instincts as mafifested by 
one.animal depends on the degree in which they are con- 
nected by general principles of causation with the instincts 
that are manifested by other animals. And not only in 
respect of instincts, but also in espect of intelligence, 
the science of comparative psychology may be saidgfor the 
fifst time really to have begun with tħe discovery of the 
general caùses in question ; whilæfrom the simplest reflex 
actions, up to the most recondite processes of reason and 
the most imperious dictates of conscience, we are able to 
trace a continuity of development. A revelation of trfth 
so extensive as this in the -department of science which; 
in most nearly touching the personality of man, is of most 
importance for man to explore, cannot fail to justify the 
anticipations of the revealer, who in referring to psy- 
chology, could ‘fin the future see open fields for far more 
important researches” than those relating to geology and 
biology. If the proper study of mankind is map, Mr. 
Darwin has done more than any other human-being to 
further the most desirable kind of learning, for it is 
through him that humanity in our generation has first 
been able to begin its response to the precept of antiquity 
—hnow thyself. 

The series of brief articles whereby we have endeavoured 
to take a sort of bird’s eye view of Mr. Darwin’s great and 
many labours have now drawn to a close.. 
not finish this very rudimentary sketch of his work with- 
out alluding once more to what wa® said in the opening 
paragraphs of the series, and which cannot be more 
terseley repeated than in Mr. Darwin’s own words there 
quoted with reference to Prof. Henslow :— Reflecting 
over his character with gratitude and reverence, his moral 


attributes rise, as they should do in the highest charaeter, _ 


in pre-eminence over his intellect.” 
In the gratitude and reverence which we feel in a 
measure never to be expressed, we sometimes regret that 


the ill-health which led to his seclusion prevented the- 


extraordinary beauty of his character from being more 
generally known by personal intercourse. 
the world has shown in a wonderful: degree a just appre- 


-ciation of this character, so that many thousands in many 
-nations who had never even seen-the man heard that 
‘Charles Darwin was dead with a shock like that which. 


follows such an announcement in the case of a well-loved 
friend; still it seems almost sad that when such an. 


exalted character has lived, it should only have been to- 


so comparatively few of us that the last farewell over the 
open grave at Westminster implied a severance of feelings. 
which had never been formed before, and*which, while 
ever living among the ‘most hallowed lights of memory, 
we know too' well can never be formed again. But to 
those of us who have now to mourn so unspeakable a loss, 
it is some consolation to think, while much that was 
sweetest and much that was ‘noblest in our- lives has 
ended in that death, his great life and finished work still 
stand before our view; and in regarding them we may 
almost bring our hearts to cry—Not for him, but for 
ourselves, we weep. e 


ea 
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True it is that- 


But we can-° 
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IMITATION CHEESE 


Į" NATURE, vol. xxv. p. 269, we gave an account 

of the mode of manufacture of “ butterine,” a com- 
pound containing abogt 90 per cent. of a mixture of 
animal fa% known as “ oleomargarine.”’ 

“ Butterine,”’ as the name would imply, is an imitation 
butter which is largely imported into this country from 
America*and from Holland. “ Oleomargarine” is prin- 
cipally made in the United States by the patented process 
of MéJe-Mouries, which consists in heating disintegrated 
suet to a temperatute of 120° F., when a clear yellow bil 
is (to borrow a term ofthe metallurgists) “ liquated out.” 
This is allowed to sclidify, and “refined” by subjecting 
it to pressure at a temperature of about 90° F. “ Oleo- 
m@rgarine’’ is converted into “butterine” by adding 
about 10 per cent. of milk to it and churning the mixture, 
colouring the produtt with annetto, and rolling it in ice 
to “set” it. Some idea’ of the development of this 
industry may be gleaned from the fact that Mr. Nimmo, 
the chief of the United States Statistical Department, 
reported that the export of oleomargarine for the year 
ending June 30, 1880, was close upon 19,000,000 pounds, 
And this is probably under-estimated, as ıt is certain that 
considerable quantities of “butterine” passed through 
the Customs under the designation of butter. It is not 
very-easy to get data which are altogether trustworthy; 
but looking to the rate of increase furnished by the sta- 
tastics of previous years, it is probable that the present 
export of oleomargarine from America is not less than 


- from 25,000,000 to 30,000,000 lbs. per annum, Oleo- 


margarine was the subject of some discussion in the 
House of Commor® during the last session, and the 
matter was again brought up a few nights ago in the form 
of some interrogatories addressed to the President of the 
Beard of Trade. . : 
It appears that oleomargarine has recently taken a new 
departure, and that its use is no longer confined to the 
manufacture of “ butzer substitute,” or “butterine.” Our 
ingenious friends on the other side of the Atlantic have 
discovered that a mixture of oleomargarine and blue 
skim milk make what Mr. H. M. Jenkins, the Secretary 
of the Royal Agricultural Society of England describes 


.as.an excellent imitation of “ American Cheddar.” In- 


deed, so excellent is the imitation, that competent judges 
m the City and elsewhere informed Mr. Jenkins that 


-unless they had been told, they could not have distin- 


guished the oleomargarine cheese from ordinary Ameri- 
can cheese, and that they valued it from 52s. to 56s. per 
cwt. wholesale, and irom 8d. to od. per Ib. retail. Ameri- 
can cheese of presumably legitimate origin is of course 
a well-established article of importation into this country; 
the estimated value of the cheese we import is upwards 
of 5,000,000f., of which at least one-half is credited to 
the United States; and “ American Cheddar,” “ Ameri- 
can Cheshire,” “American Stilton,” &c., are well-recog- 
nised terms among -etail provision dealers. We are now 
to have “Imitation American Cheddar,’ ‘Imitation 
American Stilton ”—Stilton and Cheddar, in fact, several 
times removed; and Mr. Jenkins tells us that a very 
extensive trade wil be shortly established in these 
articles, provided-that their quality proves to be guffi- 
ciently good for the English market. Samples of these 
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imitation cheeses have been examined by Dr. Vælcker, 
the chemist to the Royal Agricultural Society, who pro- 
noinces thén fo be perfectly wholesome artigles of food. 
Ifthe “olegmargarine” which enters into their composition 
be obtaindh from healthy fat or suet, there is, of course, no 
reason to @loubt their wholgsomeness or their. alimentary 
value. Provided that the proportion of skim milk and 
oleomargarine be properly adjusted, the composition of 
the imitation cheese will differ but slightly from that of 
the best English made cheese, and will, so far as its 
nutritive value goes,*be probably preferable-to the ordi- 
nary skim milk cheeses of this country, or even to the 
more esteemed vasieties of Gruyère ande Parmesan. 
“Imitation factory cheése,” as Americans tall the new 


produce, will, of course, be almost entirely wanting in the 
s. 


characteristic fats of mitk, such as bu®yrin, caprin, and _ 
caproin, to the decomposition of which the ripening and 
flavour of good cheese is mainly due. ` As 1s well known, 
hard solid cheese, in which the proportion of fat is com- 
paratively low,,ripens but slowly, and unless artificially 
flavoured, as in the case of Parmesan, acquires little or no 
piquancy. On the other hand, a rich cheese rapidly loses 
the acid reaction which it has- when new; the casein 
and. the fat suffer changes and the fatty acids thus’ 
formed combine with the products of the decom- 
position of the nitrogenous constituents giving rise 
to compounds, which, when accompanied by a due pro- 
portion of the green mould of Aspergillus glaucus, or 
the red mould of Sporendonema casei, afford the piquant 
flavour and aroma of the more valuable varieties of 
cheese. Such cheeses, however, soon run into putrefac- 
tive decay; they become strongly alkaline, and may even 
give rise to poisonous products. The fats of “ oleomarga- 
rine” consist mainly of olein, stearine and their congeners, 
and are much more stable compounds.; hence the cheese- 


.in which these bodies function will ripen comparatively 


slowly, and would of themselves never acquire the flavour 
of such rich cheeses as Stilton or Double Gloucester. 
Still art can do much, and he would be rash who would 
attempt to set a limit to American ingenuity; but we 
may at least hope that Aspergillus and Sporendonema may 
prove to be beyond the reach of the imitative power of the 
Transatlantic cheese-merchant. T. E. THORPE 





e 
THE IRRAWADDI RIVER 


Report on the Irrawaddi River. Part I. Hydrography of 
the Irrawaddi River. Part II. Hydrology of the Irra- 
waddi River. Part III. Hydraulics of the Irrawaddi. 
Part IV. Hydraulic Works connected with the Nawoon 
River. Parts I. and II. (in one vol), 195 pp.; Part II., 
227 pp-; Part IV., 151 pp. fol. By R. Gordon, Esq., 
M.LC.E., &c. (Rangoon, 1879-809 

i i is a valuable Monograph on the Irrawaddi River 

by the Executive Engineer of the great Embank- 
ment Works of the Irrawaddi Delta, the well-known 
experimenter and writer on river hydraulics. The mode 


‘of publication does not do justice to the great labour. and 


research shown ir so farge a work (573 pp. folio). It is 
apparently a Govermment Report, written in the period 
1877-80, and printed at the Government Secretariat Press, 
Rangoon, in 1879-80. Great allowances must always be 
made for the diffictilties i in proper correction-of the proofs 


< 2 
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‘upper course of the Irrawadd1. 
- length the general features of the Thibetan plateau and 
`~ of the Brahmaputra and Irrawaddi valleys, especially as 
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ess 
of a Work published at a small native press at a great 
distance from the author. , Still the misprints in this 
work are quite’ unusually numerous, sometims three ina 
single line of French or German, sometimey four in a 
single page of ordinary matter; this throws gpme doubt 
on the accuracy of the printed Tables (which @ver about 
130 pp. folio). The.complete Report must have included 
about 29 plates (constant’reference being made to them), 
but only three are ptblished; the absence of these plates 
makes it often difficult; sometimes impossibfe to follow 
the author’s argumenj.. Again, the want of uniform 
transliteration of proper names causes difficulty in identi- 
fying unfarfiiliar places, the same place being often spelt 
in two or “more ways (e.g. Shoaygheen, Shwaygheen, 


'Shwégyeen, &c.p There is a too frequent use of local 


words (e.g. cho&ng. = river, eng = lake, &c.); and also of 
odd un-English words (e.g. divagation, prescinding, &c.). 
‘These are, however, trifling drawbacks compared with 
the fact that the-work is one of great value, combining 


- the results of unusuaé knowledge of the literature about 


the Irrawaddi with probably unique practical knowledge’ 
of the Irrawaddi Delta. 

The work contains three very distinct subjects; 1, the 
question of the sources of tle Irrawaddi (Parts I. and I1.); 
2, the hydraulic works on the Irrawaddi (Part III.) and 
Nawoon Rivers (Part IV.); 3, the theory of the flow of 
water‘in rivers (Parts III. and IV.). ` i 

Sources of the Irrawaddi—Parts I. and II. form a 
monograph on the vexed question of the lower course of 
the great Thibetan River (Tsanpou or Sanpo); its upper 
course from west to east within the heart of the Himdlya 
mountains has long been roughly known (by travellers’ 
reports), but its lower coursé beyond the Himdalya is still 
strangely obscure. The Indian Survey maps have long 
shown the Sanpo as continuous with the Brahmaputra. 
But the author adopts the view of the great French geo- 
grapher, D’Anville (circa 1730), that the Sanpo is the 
He discusses at great 


to-the distribution of mountain and valley, and as'to rain- 
fall and river discharges. The chief argument is that 
just above the débouchure of the highest known large 
affluent (the Mogoung), a little above Bhámo, at a dis- 
tance of 800 miles from the s&h, the Irrawaddi is still an 
immense river 1000 yards wide and with a flood discharge 
of over 1,000,000 cubic feet per second, and therefore 
requiring a large drainage -area above Bhámo. Now 
within zoo miles above Bhdmo, the five great rivers— 
Brahmaputra, Irrawaddi, Salween, Mekhong, and Yang- 
tse-kiang—are known to be contained within a narrow 
strip of 200 miles gvidth ; from this it would’ seem that the 
sources of the Irrawaddi must be very distant (from the 
want of numerous large affluents). By collating the 
various‘travellers’ accounts of the Sanpo, it is shown that 
they are consistent with its being continuous with the 
Trrawaddi. - ' : 
Most of this appears to have been written in 1877. But 
in 1877:78 the Indian Survey’ Department conducted 
some’ special investigations on ‘the, question; their ex. 
plorers traced thé Sanpo downwards to withim about, 100 
miles of the nearest regular survey party then at work on 


_from 7 to 12 feet a probable rise. 


s 
~ 


‘territory; this gap of 100 miles was left a terra incoguéta, 


so that the question was &till open to conjectur®. After 
some discussion of this later work, it is shown rather to 
favour the author’s earlier writings. ° 

Besides the main (geographigal) argument there” is 
much interesting matter in these two parts on tae™Beology, 
meteorology, and some minor features of the Sanpo and 
Irrawaddi basins. The want of a good detajled map is ` 
much felt here in attempting to follow the geographical 
argument. ~- s 
” Hydraulic Works:—Parts III. and IV. dealechiefly 
with the (éngineerfng question of) Embankment Works 
in the Delta of the Irrawaddi, intgnded for reclaiming the 
rich alluvial land and for shutting out floed water. In a 
practical sense this is much ‘the mst important part of 
the Report; but in the absence of the plates it is impos- 
sible to follow the great detail given. Still there is much 
of general interest admitting of some notice here. 

_ Firstly, it is explained that most-of the easily cultivable 
land in British Burma having been already taken up, the 
country—though apparently thinly populated—is actually 
well populated-over the only good Jand; and that, to pre- 
vent over population, what is now really wanted is. more- 
land. In this view the reclamation of good land' a€quires. 
great importance. This wcrk in some way resembles 
that in the Mississippi Delta, with the-important differ- 
ence that the latter is a rich country with ample funds. 
for the prosecution of large works, whilst Burma is a 
poor country without adequate means for the same. Jp- 
deed, the history of’ the works as herein set forth is 
throughout one of insufficient provision of funds for their 
rapid prosecution, and sometimes even for their proper 
repair; this was very disadvantageous, as of all works 
the timely repair of an embankment is perhaps the most 
urgent, as its breach may be simply disastrous. 

In early days high floods on the Irrawaddi seem to 
have been rare; at any rate the floods of late years (1868, 
1871, 1875, 1877, 1879) have all risen considerably above 
the highest supposed possible from local inquiry in 1862. 
It seems possible that this is due partly to the gradual 
destruction of the forests above, which causes the rainfall 
to be more violent while it lasts and also favours its rapid 
descent to the main stream, and partly to the erection of 
the embankments themselves which confine the-floods to 
the main river. i 

A very curious instance is noticed that the 1875 and 
1879 floods were foretold by the Burmese astrologeys. 

Flow of Water.—The uncertainty of hydraulic know- - 


ledge nowadays 1s well illustrated by the various opinions 


of successive engineers on the rise that would ensue in 
the river consequent on embanking it on both sides 
throughout the Delta: It is said that Col. Stoddard 
reported in 1869 that the rise would not exceed the 
average of one foot, whilst the professiogal adviser’ of 
Government considered that it might amount to 3 or’ 
4 feet at Henzahda, and the author himself considered: 
It is obvious that 
these results cannot be said :o be-any better than con- 
jectural ; their discrepancy showing that the formule in 
use for such sort of calculation were (as too often 
happens) inapplicable to the case in hand. The Govern- 
ment naturally declined to sanction the project. 


the affluents ofthe Brahmaputra near the limits of British-|. The author then undertook an exten sive series of direct 
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discharge-measuremenis of the river nearly on the lines 


of the Massissippi work, viz. byedirect velocity-measure- 


ments at numerous points of certain selected sites.- 


Besides the praotical value of these as necessary data for 
theseembankment Projects, the details may be of great use 
sin the stad of the flow of water. And indeed this forms 
the most gntetesting portion of the work in a scientific 
sense, being, a mass of original experiment on the flow in 
a mighty river. Much credit i is due to the author for the 

a 
zeal with which he had thesé experiments carried on for 


several «years, in the face of great difficulties and dis- ` 


courageMhents. Thesexperiments areediscussed only se 
far as necessary to explain the application of the results 
(chiefly dischayge-measurements) to the embankment 
projects. A further special report upon the experiments 
theyisel¥es is promised, which should be of great valve. 
The velocity-measurements appear to have been entirely 
made with the ‘‘double-float,” whereof the surface-float 


was a wood disc 6”x6"X1" joined by a cord 4/,,” thick, of 


various lengths, to a cylindric wood sub-float 6X6” X 12” 
loaded with clay, and sunk to various depths from 1 to 24 
mètres. At moderate depths this instrument would be 
pretty efficient ; unfortunately the efficiency of all double- 
floats decreases with the depth of immersion, and at the 
greatest depth of 24 mètres this one must have been very 
inefficient; for—supposing even that the sub-float retained 
its most favourable (the upright) position—the relative 
areas of connector and sub-float exposed to direct current- 
action would be as 73 to 100, and to lateral current-action 
as ‘2 to 100; so that the observed velocity of the instru- 
ment was certainly not that of the current at 24 métres 
depth (as it is taken to be). Notwithstanding the inherent 
objections to the double-float, there seems to be as yet no 
better instrument available for mighty rivers. 

Two sorts of velocity-measurements were undertaken, 
viz. p) at one mètre depth at many points (from 30 to 60) 
~acróss the channel ; anď (2) at every mètre of depth upon 

selected verticals in the channel. The latter were con- 
sidered the more important. This sort of work must 
necessarily have been very tedious in flood-seasons on a 
mighty river; at such times only ten complete series 
could be done daily; altogether about 10,000 such series 
were done. This is a collection of experimental data 
quite unique in 1iver hydraulics, of which the author may 
justly betproud, From these data, together with the 
cross-section figure, the discharges were computed; the 
mode of computation seems to have been as good as the 
data amit of. 

The mode of presenting the results is open to some 
objection—e.g. many of the velocities are carried to four 
decimals of feet per second, a degree of- accuracy quite 
unattainable; again the discharges are given in several 
different forms, viz. in cubic feet per second, in cubic 
mètres, and also in tons and in “ métre-tons” per day, 
per month, and per year, and in some tables the unit is 
not stated. The author points out that one cubic métre 
of water weighs about 55-+56ths of a ton, so that the 
two measures (cubic métres and tons) may be used indif- 
ferently with an error of less than 2 per cent., and he 
emphasises this coincidence by the use of a new term, 
“métre-ton”; but by all modern usage this term means 
either the “moment of one ton of pressure at one 


foot leverage,” or the “work done in raising one ten 
: . 


property of running water, not. a cause of motion. 










weight through one foot height,” 
is inconvenient, 

As to the ifteory of running “water some noveb views are 
brought forward. It is stated that, speaking broadly, two 
theories of ow in open channels have existed ; viz. that 
previous togDu Buat’s time the motion had been, sup- 
posed due solely to pressure, and since his time has been 
supposed due solely to surface-Slope, so that the earlier 
formule involve pressure, and the*later surface slope, 
The author®* himself is the advocate of a “ new theory,” 
viz. that the motion istlue to both, pressure and surface- 
slope; his arguments appear to be chiefly two, viz. (1) 
that formulze involving only one of these elements all fail 
under varying conditions ; (2) that in many cases the 


so that this new sage 


.ratio of the deep-seated velocities to thosesnear the surface 


(which is usually <1) rise» with increase &f depth of the 
stream, and may sometimes even exceed unity in very 
deep streams. 
Firstly, as to causality, surface-slope is really only a 
All 
echange of motion is due to and îs evidence of the action 
of some #balanced force (or pressure). In the case of 
running water the. unbalanced active force (effective in 
forward motion) is the part of the earth’s attraction ot 


directly balanced by the normal resistances (ultimately of , 


the margin), że. the resolved part thereof parallel to the 
motion, the measure of which is gp sin z;and actually 
enters into all modern hydraulic formulze in various equi- 
valent forms, e.g. as (9 — #'), (dp >d x). dx, gp(h—-), 


gp sin 4, gpS, &c.; it` cannot therefore be said that 


pressure is excluded from modern formulæ (although, 
after substituting numerical values for gp, the evidence 
of it is apparently lost). In the argument it seems also 
to be implied that the increase of pressure due to increase 
of depth should cause increase of velocity, but the fact is 
that increase of pressure does not of itself affect motion 
at all, unless the increase be (at least in part) unbalanced. 

An interesting series of discharge-measurements was 
made at three sites in concert, viz. at Saiktha, near the 
head of the Delta, and at Zaloon and Thapangyo, which 
are situate on the two largest Delta streams. There 
appear to be only some minor local affuents into and 


sites. It would seem therefore that the discharge-mea- 
surements at the upper an@ at the two lower sites together 
should be nearly equal; this affords a valuable test of the 
consistence of the results. The field work seems to have 
been done at each of the three sites on seventy-three days 
in 1872-73, thus giving seventy-three pretty complete 
results ; other eighty-three days’ results are also given, 
but these are partly interpolated, and therefore of less 
value. The discrepancies are somefimes very large, 
ranging from a garn of 27 per cent. to a loss of 15 per 
cent. in the daily results; most of them (97 out of 154) 
are on the side of gain. After making allowance for the 
utmost possible supply from the minor affluents between 
the sites (by adding in the whole rainfall all over their 
dramage-basins) the residual discrepancy is attributed to 
the ‘storage power?’ of the river area (about 305 square 
miles) between the sitgs. While there is no doubt some 
(temporary) “ storag power,” it seems more likely that 
most of the discrepancy is due to real error in the results 
themselves, the fact being that*only very rough approxi- 
e 


These views can hardly be admitted.’ 


efiuents out of the space between the upper and lower- 


‘ 
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matign can be expected $n the discharge-measurement of 
mighty rivers in food. This collection of river discharge- 
measurements being made ih such a way asfto test each 
other is almost unique, most published résults being 
isolated results ®icapable of test. 
ALLAN CUNZINGHAM 











OUR BOOK SHELF 
The Botanical Atl; a Guide to the Practical Study of 
Plants. By D. McAlpine, F.C.S. (Edinfurgh: W. 
and A. K. Johnston, 1882.) . 


_- THE above is the title of a publication appearing in 


` 
I 


monthly parts, each containing, -jn the words of the 
prospectus, “four beautifully coloured plates and descrip- 
tive letterpress.” Part I. deals with comman representa- 
tives of the ndtural ordets Caryophyllacea, Cructfer@y 
Fumariacee, Geraniacee, and*Labiate. 

We are perplexed as to the intentions of the author of 
‘this work, which is advertised as designed “for the use of 
medical schools and. Universities.’ If the “Botanical 
“Atlas” is intended to supply candidates for certain ele- 
„mentary examinations with the facts abselutely necessary 
for a “pass ” certificate, it seems fair to expect accuracy 
in the drawings of common objects. 

The author, however, appears to think otherwise; not 
only are there gross maccyracies in the execution of the 
conspicuous figures, but the types are ill-chosen and im- 
‘perfectly referred to. 

In illustration of this may be noted Fig. 2, on Pl. 
xıv., professing to represent a vertical section of the 
common wallflower ; the reference “long stamen,’’ points 
to the anther of a short one, and the words “short sta- 
men,’ are referred to a green band, which might be 
imagined as intended’ for „filament, petal, or sepal, and 
seems to do duty for all three. 

In the figures standing for other vertical sections of 
flowers—e.g. Fig. 3, Pl. xvi., and Figs. 2 and 3, Pl. 
xxiii—no one can avoid noticing the mysterious vague- 
ness in the lower portions of the drawings; the same re- 
mark applies to the sections on Pl. xv. Is the author 
„undetermined as to the relations of the parts composing 
the andreecium and gyncecium, or does he expect 
students, for whom elaborately-coloured drawings of 
sepals and petals have been prepared, to discover the 
forms and relations of the smaller essential organs with- 
out aid—or, rather, in spite of the misleading caricatures 
‘here placed like pitfalls in his path ? 

Similar faults are apparent in the diagrammatic plans 
of the flowers, and one wonders at the ingenuity displayed 
in going so far out of the way to prepare imperfect and 
inaccurate drawings of coininol objects. 

Among other equally ingenious misrepresentations may 
be named Figs. 9 and 10, Pl. xv.—the marvellous streaks 
in a somewhat oval frame (Fig. 11, Pl. xvi.) supposed to 
represent a longitudinal section of the seed of Geranium, 
the incomprehensible stigma in Fig. 8, Pl. xxiii, with 
reference to which we cannot agree with the author when 
he says: “ The figures will show the arrangement of the 
parts better than any description.” 

Passing over sich errors as Nostoe, Hydrodietyon— 
possibly printer’s mistakes—and the questionable mixtures 
‘of Latin and English names, we may notice one or two 
specimens of description appended to these gaily-tinted 
plates. We are told; without further remark; ‘‘ The 
form and arrangement of the different parts (Fumitory) 
are evidently suggestive of some purpose.’’ Also, the 
description of the wallflower commences : ‘f Wallflower is 
a universal favourite, no less from ‘ts beautiful colour 
than from its sweet smell,” and®then passes on to a 
“highly condensed and imperfect synopsis. We are told 
that the “Campion” “also smells in the evening in 


. order to guide and attr&ct insects,’ and that in Herb 
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Robert ‘‘the stem forks a deal, and is very brittle atthe 
joints.” ry . 9 

Such drawings and writing speak for themselves. We 
cai? only express the hope that if the other parts are 
published, more attention will be paid to ‘accurate de- 
lineation and exhaustive descripfion, and less to mefely 
gaudy colouring. So far, the “Botanical Aga” must 
be considered as but a very inefficient and faulty “ guide 
to the practical study of plants.” W. 


. 
‘ 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himsetf responsible for opinionsaxpressed 

* by his correspondents, Nether can Re undertake to return, 
or to correspond with the writes of, rejected manuscripts. 
No notice is taken of anonymous commungegtions. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space iseso great 
that it is impossible otherwise to ensure the appearance wwen 
of communications containing interesting and novel jacts.] 


` The Magnetic Storms of¢z882, April 


“Tue Astronomer Royal having received from Mr. Charles 
Carpmael, superintendent of the Meteorological Office at Toronto, 
Canada, copies of the Toronto records of the double magnetic 
storm of April last, has had them compared generally with the 
Greenwich records, Some results of this comparison I am 
desired by him to communicate to you for insertion, if you think 
proper, in the columns of NATURE, e 

The records comprise traces of the changes of magnetic 
declination, horizontal force, and vertical force. The com- 
»mencement of disturbance on April 16 was sudden, in all 
elements, as was also the renewal of disturbance on April 19, 
Measuring out the times, both for Greenwich and Toronto, the 
following results are found :— 


Toronto time of Corresponding Greenwich tin@of 


Element. commencement Greenwich commencement 

of disturbance time. of disturbance 
, h. m. h m m 
Declination y April 16, 6 17... 16, II 35.. April 16, Ir 31 
-| Hor. Force 7. p 6 15a I 33. 53 I 3I 
Ver. Force ... p 6 16 ..,, EF 34... » > IL 35 
Means .. April 16, II 34... April 16, 11 32 


Declination .. April 19, 10 15 ... 19? 15 33... April 19, 1% 34 





Hor. Force ... A IO I6.. 55 I5 34e » I5 34 
Ver, Force... = 5, 10 16... 5) 15 34. “ï w5 37 
Means April 19, 15:34 ... April 19, 15 35 


The times are mean solar. In the first case the mean of 
the Greenwich times 1s but 2m. earlier than that of the reduced 
Toronto times ; in the second case Im. later, indicating no real 
difference. This confirms, what has been before observed, that 
in times of storm the commencement of disturbance at different 
places appears to be simultaneous. 

As regards the variations registered during the progress of the 
storm there does not seem to be any very close correspondence 
between the records of the two places excepting in one payficular, 
the occurrence of a very remarkable decrease of horizontal force, 
soon after the first outbreak on April 16; which continued for 
some hours, and is a striking feature in both records. 

WILLIAM ELLIS 

Royal Observatory, Greenwich, June 16 





Earthquakes in China 


PLUSIEURS secousses de tremblement de tee ressenties en 
Chine-pendant l'année 1881 ort été rapportées dans les journaux 
de Shanghai, de Hongkong et de Pétranger. Voici sur deux 
@entr’eux quelques circonstances toutes particulières qui sont 
venues 4 ma connaissance et dont on ma pas parlé 

Le 20 Juillet, un peu après 9E du soir, une secousse assez forte 
ébranla la ville de Tchong-kin, capitale de la Province de Sze- 
tchuen, longitude 104° E. de Paris; immédiatement après, écrit 
un Missionnaire, la ville fur converte d'une brume tellement 
dense qu’on ne vet pas à 1c pieds devant soi; de plus une 
odeur de soufre très sensible se repandit partout, On prit tout 
d’'dbord cette brume et cette cdeur pour un indice d'incendie ; 
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mais on le’ chercha en vain, La terreur était d’autant plus 
grande dans lg ville que le peuplea cette époque même, multi- 
pliait les superstitions, ez les sacrifices en l'honneur des divinités 
protectrices contre les incendies, Aussi le grand mandawn de 

chong-kin fivait prohibé la vente et lusaze des allumettes 
chimiques importées par les étrangers (yang ha) et celur du 
pétrole byQrg icon) qui aient naguère occasionée une terrible 
conflagration. č n 


Voici une note de Mr. Harding, Pmgénieur chargé d’elever un f 


phare à la gointe sud de fle: Formose.—Le 11 Décembre 1881, 
vers 4h dy matin, trois choes distincts de tremblement de terre 
furent ressentis.” The first, o# which tle motion was oscillating, 
and which was the-mos severe, lasted about 3 to 4 seconds ; 
then interval: of about ro seconds followed by the second 
shock—an interval: @f z cr 2 seconds, €ollowed by.the third 
shock—direction from S.S.W to N.N.E.. These shocks, which 
were of great severity, wete also felt in Tai-wan-foo and Takow 
(environ 75 et 5% foilles an nord nord-ouest du cap sud). The 
water at South Cape tse 16 feet, causing great destruction to 
the cargo boats moored near the beach, and was accompanied 
by a heavy southerly swell. The water which at spring tides 
only rises 3 feet 8 inches, had resumed its ordinary level at 
7 a.m. bd g 
On March 19, 1882, et about 5 p.m., a slight shock of earth- 
quake (toujours au cap sud), with a gentle oscillating motion 
from south to north. Luration of shock about 3 seconds.” . 
Jai pensé que ces curieux faits intéresseraient les lecteurs de 
NATURE. 0 i 
- Le Directeur de l’Observatoire, 

° Marc DECHEVRENS, S.J. 
Observatoire de Zi-ka-wei, près Shanghai, Chine, Avril 25 
P.S.—Une grave perturbation magnétique a été enregistrée à 

Zi-ka-wei le 17 Avril dernier, lle débuta brusquement à 
7h. 36m, du matin (emps moyen de Zi-ka-wei, longitude 
8h. 5m. 50s. de Gr,) par une augmentation de la composante 
horizontale de l'intensité et une diminution de la déclimaison. 
Wers 8h,.un mouvement inverse commença pour se sontinuer 
avec-de larges ondulations mêlées de saccades brusques et nom- 
breuses jusqu’d 2h. 22m, de laprès midi, moment où la déclinaison 
atteignit son maximum, Entre le minimum, qui`fut enregistré 
quelques minutes après le début .de la perturbation, et ce maxi- 
mum de 2h, 22m. Ja @éclinaison a varié de 211, valeur con- 
sidérable à Zi-ka-wei. La composante “honzontale eut son 
minimum d’intensité (apparent à cause de la variation de tem- 
pérature) d’abord 4 4h. 20m, du soir, puis encdre à 7h. 20m. du 
sof. Ou peut se rendre eampte-de l’énorme baisse énregistrée 
en cette occasion, en sachant que le 19, par exemple, où la 
varjation de'la composarte fut normale, la courbe photographiée 


-à une amplitude totale derg millim, tandis que le 17 pendant 


` 


la „perturbation Ja variation totale s'éleva à 76 millim. entre, 


zh. 36m. du matin et gh. 20m. du.soir. Les grandes ondula- 
tions se dessinérént pendant le minimum d’intensité entre’ 2h. du 
soir et 10h. du soir, Vers 11h. '30m. du sow la composante se 
releva trés-brusquement, oscilla ericore 3 ou 4 fois ce vers 3h. 
du matin 18 la perturbation était ime. A cette augmentation 
brusque d’intensité correspondit une diminution non -moins 
rapide de la déclinaison, ‘smvie aussitôt après d’une forte 
augmentation qui mit aussi fin à la perturbation de, cette 
Woussole. s 

Perdant tout ce temps larmant de la composante verticale 
oscilla constamment mats dans de très-petites limites; il n’y eut 


que deux ondulations qui se dessinèrent assez nettement, Tune. 


entre 8} et 84 du soir l'autre à 11.30. . is 

Le 20 Avril, nouvelle perturbation aussi intéressante com- 
mençant avec une soudaineté et une violence extraordinaire à 
1rh, 40m. du matin par une-énorme diminution de la composante 
horizontale, suivie de sauts .ou- d’ondulations amples et assez 
rapides. Inutile de’ čire que’ la déclinaison a varié propor- 
tionellement & en sens inverse. Le maximum de déclinaison 
fut enregistré A 3h. 43m. de l’aprés-midi ; entre le.minimum 
normal de gh. et ce maximum de l'après-midi la variation à été 
de 1312 seulement. La perturbation prit fin-à 2h. 20m. du 
matin le 21, ‘quoque Ja déclinaison continuat à étre irrégulière 
dans ja journée, i 
7 A cette double perturbation magnétique ont correspondu des 
‘troubles.profonds dans toutes les lignes telégraphiques, marines ou 


` terrestes, de l'extrême Orient, de Sıngapore et Manille' jusqu’a 


` Tientsin.? Les- moments su les courants perturbateurs furent 


observés’ furent- surtout, le 17, entre 10h. et midi (Nagasaki- 
Shanghai Shanghai-Hongkong), à midi‘som. (Hongkong-A fhoy- 
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Shanghai), 4 ce moment la corr@épondance entre Hopgkong, 
. Manille, et Singapore entiérement .nterrompue; entre 2h, 5m, 
‘et 2h. 20m, Shanghai Amoy}. 
Nagasaki). g e` 
Tout cela indique pour Europe de belles aurore boréales, Ici 

rien. 4 id . 


3 - Non-Electric Intandescent Lamps oe 


If is I believe well known that % method of -obtaining light 
by means of incandescent platinum was,patented by A. Cryck- 
shanks ın 3839. The following extracts from his specification 
(No: Statin ill, T think, show that there is no essential difference 
between the lamp.devised by Prof. Regnard (NATURE, vol. xxvi. 
p. 108) and the invention of the patefitee, which is described as 
follows :— : a A 

“Jn order to increas@ the light obtained from substances that 
are rich in carbon and to obtain light from gasef and vapours 

“that do not contain the proportigns of carbqn necessary to pro- 
educe a bnght flame, I construct a cage uf fine platina wire. gauze 
éfnetwork of the form of the flame and just so much smaller 
| than’ the flame, that ıt may be entirely immersed in. the outer 
portion of it, where it will soon become intensely ignited.?’ s 

Further on it is stated that the platinum (covered with lime) 
may be heated by jets of the ‘‘ vapour of inflammable liquids 
mixed with atmospheric air,” and, the patentee -says that ‘the 
most advantageous:method in practice” of obtaining the mixture 
“Cis to pass a current of air through such liquid.” 

The use of incandescent platinum as a source of light was 
again patented in 1849 by Gillard; and put in practice at Nar- 
bonne and some other small to@ns in~France,-but after a fait 
trial the experiment was abandoned-(see King’s “Coal Gas,” 
vol. i. p. 53). K © F, M, SEXTON | 

61,' Barrington Road, S.W., June 42 f 


Conservation of Solar -Energy xs X 


THE views of Dr. C. William Siemens suggest a consideration, 
of the influence of solar rotation upon’ the’ ætherċal atmosphere, ` 
at various distances from sun’s.centre. - 


Le. 20, à midi (Shanghai- - 


' Laplace’s limit of equal rotary and planetary velocity is at ` 


36°35 7) 7) being sun’s semidiameter. ‘The centrifugal force of 
rotation.at that limit would be 1321°3 times as great‘as at sun’s 


surface, while the centripetal force ‘of gravitation js only 


as great. The lately-published photographs of the solar eclipse 
indicate an atmospheric oblateness which’ may be due to the 
equilibrating tendencies of the two opposing forces. . 

Ifthe æthereal disturbances from this source are not sufficient 
to account for luminous and thermal vibrations, wé may, look 
next to the velocity which the subsiding particles would acquire 
in falling from the equatorial limit to the solar poles, - If there, 


were no resistance, this velocity would be : 


(3535 x2 gr)t= 376 8 miles per second. E 
. ~ 30°35 E 
Any diminution of this velocity by resistance would .be converted 
. into heat. - - 3 f , 

-If we apply Coulomb’s formula, of torsional elasticity, 


_ my 
ie 


, 
the coefficient of the radius-of torsion, f the coefficient of torsion, 
“gravitating acceleration at sun’s equatorial surface, ¢ time of 
oscillation when the force of, torsion is removed, or time of a 





to solar rotation, W may represent sun’s mass, & 


Solar half-rotation, ‘Then 
W wer, ee 
f= Z =>: ee i mar gl =r 


But g% or the projectile velocity that is represented by sun’s 
, rotary oscillation, 1s the velocity of light ; g.s the modulus of 
_ light at sun’s equatorial surface ; 2%, is the theoretical length of 
a pendulum, at sun’s surface, which would oscillate once in each 
half rotation ; ar, is the length of an equatorial radius rotating 
with sun, and having the superficial orbital velocity, “gr, at its 
_emote extremity. PLINY EARLE CHASE 
. May 27 ee 
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The Function of the Ears in the Perception of Direction, 


.. UNFORTUNATELY, through the bungling of my -late agents, I - 


am unable to refer-to' NATURE, v8l, xxIv..p. 499, as quoted by 
p : e 


$ 


, i 


ot te 
* June 22, 1882] -| i 
M = = rf 

* 
Mr. S. gf. Peal, I may, therfore, be communicating stale infor 


mation; but as it is the result of personal experience, what I 
have to-relate may be of some use as confirmatory of statements 


of others. Mr, Peal would not be able accurately to estimate 
direction, unless the sense of hearing—the capaclty to receive 
sound—was precisMy equal and similar in each ear A greater 
sensibility in one than in the other, would incline to the 


right, or the left, as the case might be. 

Few people know that they may be partially deaf on one side, 
and yet not perceive it, just 4s some are right- or left-eyed, with- 
out, knowing it, A goq test is a watch slid along a two-foot 
rule, the end of which touches the cheek. The watch is moved 
away, inch by inch, till the ticking is no longer audfble—if the 
distance is the same on both sides, the sensibility of: each ear is 
of course equal. © s 

- I shall not forget my horror when my medical man, applying 

this test, showed that while with my right ear I could distinguish 

the ticks far beyond the 2 feet, my left ear was impervious to 
the sound until within an inch,or two of the watch. Hearing 
on that side has ngw totally ceased, and the result ıs Z ave now 
the slightest idea of the direction of sound, I can hear certain 
sounds (for Iam becoming deaf on the right side also), but to 
whichever side I incline my right ear, from thence do I fancy 

the sound to come, , 

To me, with my passion for ornithology, it is a terrible 
deprivation. In my yoùth my senses were intensely acute. I 
could instantly detect and proceed to the faintest note uttered by* 
a bird in the forest. Now the loudest call only puzzles me the 
more. ‘But I was a long time before I found this out. I 
fancied more than once that the bid I was pursuing had powers 
of ventriloquism; then- that there were two or more, calling 
from different directions. As soon, however, as I found, as 
before stated, that I was deaf on one side, I began experiment- 
ing on myself, and quickly arrived at the conclusion that in order 
to estimate direction, both ears needed to be equally sensitive. 

_A curious instance of correct judgment as to direction and 
distance of sound. ıs given by one of the South African explorers, 

Green, I think. He had been'much annoyed by a lion which 

‘roared round his camp. Taking his rifle and some of his native 
followers,he went outside in the direction of the sound. Halting, 
they listened: intently, and at the next roar caught the exact direc- 
tion, and judged the animal to be at (I think) about 300 yards. 

Carefully levelling his rifle, he fired, and had the satisfaction of 

hearmg the well-known ‘‘thud” of the bullet, and a. change of 

note from the midnight serenader, Next morning showed 
traces of blood, and following up the track they found, and 
‘despatched the wounded beast. 

» Colour-blindness is represented in the other sense, by an 
. inability to distinguish certain sounds. ‘That this 1s caused’ by 
partial deafness, 1 am now pretty well certain. My father-in- 
Jaw, who never -knew he was deaf, never heard the chirrup of 
the cricket, and I now fiud I cannot do so. Only last night my 
wife observed ‘‘what a noise the crickets are making,” to me 
there was unbroken silence as,regarded outward sounds, I only 
heard the continuous ‘‘ buzzing” that sounds in my head, aug- 
mented by the regular ‘‘thud thud” of my pulse. 

I havea clock, the hours of which strike on a sweet-toned, 
metallic bell, If my right ear is turned towards it, at a-mode- 
rate distance, I hear the ringing note; if turned away, I am 
only conscious of the “‘ burr” of the works, and a dull “ thud, 
thud,” denoting the stroke. Why do J hear the “burr,” which 
is not so loud, or clear, as the metallic “ting”? That wave of 
sound seems to pass by and not affect me; it is like the sharp 
note of the cricket, z 

The cause why certain sounds are inaudible to certain ears is 
a subject well worthy of investigation, as bearıng on the placing 
of sentries or outpogs at night, in time of ‘war; also for sports- 
men hunting large dangerous game, E. L. LAYARD 

British Consulate, Noumea, New Caledonia, April 7 
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Jamaica Petrel 


Mr. D. Morris esks (NATURE, vol, xxv. p. 151) for some 
clue to the locality and general character of the nesting-places 
of petrel. As J] fail to find any reply ın your pages up to 
January 19, 1 venture: to send my mitg by way .of response to 
Mr. Morris. . 

Most of the petrels (4strelata), the Storm- Petrels ( Zha/assi- 
droma) and the Sheerwaters (Puffinus) breed ın holes in 
the ground, excavated by? themselves; sometimes on small 
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islands, at other times on high” mountains, at considerable dis- 
tances from the sea, Theirynovements to and fro age alnfost 
always performed at night, and as they are capable of a Very 
rapig flight, a distance of fifteen or twenty miles is quickly 
traversed. ° . 

Here, in New Caledonia, the well-known Æstrelata magis 
breeds on the summit of Mont Mou (about 4000 feet), in January- 
March, in great numbers, laying one white egg, as ustal. -I am 
informed that in some places the ground is honeycombed with 
their burrows. I am also told that during the non-breeding 
season numbers come to roost in their old holes, ° 

The larger, Æ. rostrata, Pealle nests in similar places, but at 





a much less elevation, on the Island ofẹ Uen, the most southern , 


portion of New Caledonia, and hardly divided from i by the 
celebrated Wodin passage. eer Sie = 

Other species are said to frequent other mountains in the 
interior, but I have no personal knowdedge of them. 

In Fiji I obtained’ Pufinus ungax, which btetl far away in the 
mountainous interior, and there are other true petrels which do 
the same. $ ° 

Vast numbers of various petrels and shearwaters are found® in, 
these seas, and I fancy all burrow, more or less, in the earth, to 
‘lay their eggs. Of the ‘‘ Great Grey Petreh” (Adamastor cinerea) 
Capt. Hutton says, that it ‘burrows horizontally into the wet, 
peaty earth” (of Kerguelen’s land) ‘‘from two to eighteen 
feet. 

That the ‘‘Jamaica Petrel” resorts to the Blue Mountain 
range of Jamaica, for the purposes of breeding, I have not the 
smallest doubt, and if the holes are examined at the right time 
of year, I feel sure eggs will be found. The birds probably do 
use the holes as resting places, during certain periods of the year, 
They do not, however, /ay their eggs at sea! and sooner or later 


Mr. Morris may be sure of finding eggs, though he may not find - 


Duch of a nest, 

The breeding of the Mutton Bird (Pufinus brevicaudus) on 
many of the Australian islands has been often described. Its 
burrows render walking positively dangerous, If Mr. Moris 
can refer to Gould’s “Birds of Australia,” he will find much 
information on this head. E. L. LAYARD 

British Consulate, Noumea, April 10 


THE REGNARD INCANDESCENT Lang—In reply to several 
correspondents who find a difficulty in the use of petroleum for 
this lamp, we think they may ‘be more successful with benzoline. 





e 
a DOUBLE. STARS * 

Il. - ` 
WE are in possession of numerous methods ofcomputing 
double star orbits. Sir John Herschel gave one 
of the first solutions of this problem, and his method has 
been used more than any other up to this, and so far from 
‘becoming obsolete, it is yearly gaining ground at the cost of 
the methods that have been proposed elsewhere. ‘It starts 
with the construction of the orbit, which the companion ap- 
pears to describe round the main star. It isclear that as the 
planes of the orbits may be inclined in every direction in 
space, we See only the projection of the real orbits on the 
heavens, but this, as well as every other projection’of an 
ellipse on a plane surface, is another ellipse, though the 


main ‘star does no’ longer appear situated in the focus. - 


Five points determine an ellipse, if we therefore possess 
five complete observations, we can.determine the apparent 
ellipse. Now the observations are not perfectly accurate, 
but the calculus of probabilities furnishes us with means to 
ascertain the most probable ellipse from a great number of 
observations, to which different weight maybe attributed, 
according to their reliability, as far as known. But at Her- 
schel’s time, though the angles had been fairly observed, 
the measurement of these minute distances was still in its 
infancy. He, in consequence, threw them away, and 
computed distances by aid of the ‘Keplerian law referred 
to above, from the angular velocities, concluded from a 
‘comparison of observations separated by moderate inter- 
vals. He improved'the angles in the following way i— 
On a paper neatly divided into squares,,he lays down a 
s * Continued from Pp. 155. ~ 
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point for every observed angle of position, the epoch in 
years apd decimals being measured as an abscissa along 
the horizontal lines, and the angle in degrees as an ordi- 
pate along the vertical ones. A series of points aresethus 
obtained, Which, if the observations were exact, would 
necessarily admit of a regular curve being drawn through 
them, wl@se nature is af course determined by the laws 
of elliptic motion, and one of whose essential characters 
is to have within those hmits of the abscissa, which 
correspond to a whole period of revolution (that is, to a 
difference of 360 units in he ordsnates), in some cases 
two, in some four, pojnts of contrary flexure, but never 
more ¢han the latter, nor fewer than the former, and to 
have,noreover, ingall its points, a peculiarly graceful and 
flowing outline. Tke errors of observation, however, 
prevent the drawing ®f such a curve through all the 
points. It must be drawn with a free but careful hand, 
not through, but amtng the points, and so that it shall 
deviate less from every point, according as it is more or 
less reliable. Now after Herschel’s time the accuracy of 
the observed distances has wonderfully improved, and we 
are therefore able to draw another curve represehting the 
distances as ordinates, which then ought to agree with 
those deduced from the angles, and the angles ought to 
agree with those deducible by aid of integral calculus 
from the distances. The curves must be varied till they 
thus” mutually support each other, and then we may 
consteuct any number of points of the apparent orbit by 
reading off the angles and distances for the corresponding 
epochs on the curves, and if we find the arc described 
sufficiently extensive, the apparent ellipse is simply drawn 
as nearly as possible through them. From the apparent 
orbit the elements of the real orbit, described in space, 
are then determined.. These are seven in number :— 
® a. The major sem:-axis, expressed in seconds of arc, 
Zé. the angle under which their mean mutual distance 
would appear if placed perpendicular to the line of vision, 
Ze, the straight line joining us with the star. 

e. The eccentricigy of the real ellipse. 

y. The inclination of the plane of the real orbit to the 
plane perpendicular upon the line of vision. 

Q, The node, z.e. the angle of position of the line in 
which the plane of the erbit intersects the plane perpendi- 
cular upon the line of vision. 

q. The longitude of the projected peri-astron, ze. the 
angle of position of the companion at the epoch of its 
actual nearest approach to the main star. 

T. The epoch, when the nearest approach in space 
occurs. - 

P: The period of revolution, z.e. the time it takes the 
companion to complete an entire revolution round the 
main star. 

It is impossible to say what part of the orbit is inclined 
towards us, and what is removed from us,’ we cannot 
therefore, distinguish between an ascending and a de- 
scending node, 

Both before and after Herschel’s investigations, several 
methods of calculating double-star orbits have been pro- 
posed, Savary, at Arago’s request, was the first who gave 
an analytical determination of an orbit from five points. 
He also proposed a method, subsequently improved by 
Encke, for calculating the seven elements of the real 
orbit from four complete observations. These furnish 
eight co-ordigates corresponding to known epochs, and 


as only seven quantities, the elements are sought, the 


problem is over-determined. It has to be solved with 
different values of one of the data, in order that all the 
other data may be represented, . The case is, at the time 
it generally was possible to obtain but three complete 
positions from the discussion of modern observations, 
while the fourth, depending upon Herschel’s measures, 


t This could be ascertained if we could at any time observe the speed in 
miles per second with which the companion approaches to or recedes from 
us in the line of vision. Spectzoscopists are making some progress in similar 
researches, but their apparatus are not as yet sufficient for our purpose. * 
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gives seldom even an approxintate value of the djstance. 
After that, a longer series of angles had become available. 
Klinkerfueg proposed to determine at once the seven 
eléments ffom six observed angles, and at least one dis- 


tance. Tye dimensions of the orbit could evidently not 
be obtai without the aid of observed dimensions, 
though al the othér elements can be derived from the 
angles. It sometimes occurs that the companior moves 


in an orbit, the edge of which js turned towards us. The 
inclination is then about ninety degrees, and all the 
angles are nearly equal to, or halfa circumference “dif- 
ferent frém the longitude of the node. We are then 
obliged to make neore extensive use of the, distances. 
Several analytical ntethods have Been adopted to this con- 
tingency, which has actually occurred in a fey cases. It 
seldom happens thafan orbit founded upon, a few posi- 
tions, even if these are distributed over a great part of 
the arc described, is the most accurate that could possibly 
be deduced from all the observations at@ur disposal. ~It 
is therefore advisable to finally correct the elements’ ac- 
cording to the rules of the calculus of probabilities, so 
that the errors ultimately left behind in the representation 
of the observed places, may, taking into account their 
relative accuracy and their different peculiarities, be as 
small as possible. In this country, Hind, one of the 
greatest authorities on anything relating to double stars, 
has made most extensive calculations of this nature. - 

The number of those double stars whose orbits can be 
computed is limited to betfeen thirty and forty. The 
time during which micrometric measures have been made 
is so short, that one but seldom can make anything like a 
correct guess of what the whole orbit may turn out to be 
like, when the period is above three hundred years; and 
even so, the peri-astron passage must happen to fall 
within a hundred years from now; that is, if the eccen- 
tricity is not unusually small. The eccentricity of these 
orbits is generally large, and it- appears to be larger:the 
greater the period and the greater the axis is. Now in 
the cases—by far the most frequent —where the measures 
do not embrace a larger part of the orbit, we represent 
the motion of the companion. by formule, deduced in 
accordance with the proportionality of the areas with the 
times. These formule suffice to foretell the co-ordinates 
for some few years to come, and they are interesting in 
Thus, if the distance of a double 
star from the solar system were known to us, we would. 
also know the dimensions of the orbit in miles, and then 
we could calculate its mass by aid of Kepler’s laws. Now 
their distances from us are not known, but if we assume 
the mass to be on an average e.g. about three times the 
mass of the sun, then we obtain—if we make the further 
assumption that the distance actually measured in seconds 
of arc between the components is in an average of a very 
great number of stars equal to their mean distance from 
each other—from the period of revolution (concluded from 
the variation of the angle) through the inverse calculation 
their distance froin us. Now these hypotheses can only 
be used in discussing the results of an average of a great 
number ot systems that have certain characters in 
common, eg. brightness, colour, or distance. I am at 
present engaged with such researches, from which I hope 
to arrive at interesting results, » 

Most of the double stars, that so far have been found 
to revolve, are close and more or less difficult objects. 
Few of them are more than-six and a half seconds of arc 
asunder. The components are in most cases of about the 
same brightness, but the companion is, on the whole, 
smaller, the greater the distance. 

There are two kinds of. revolving double stars. The 
first of them consists of bodies whose colours are strictly 
identical, whereas tke second ‘consists of bodies whose 
colour is generally cbmplementary. The principal star in 
both cases is white or yellow—white stars preponderating 
n the first case, yellows in the second. In systems of 
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e latter. kind, tHe companion is generally bluish, and 
-mifmber of blue companions increases rapidly with 
e distance, so that the close pairs are generally of the 
imè, more or less white colour, and not vary different 
magnitude, whereas the wide pairs are of 4omplemen- 
tary colours, and®the companion much faint& than the 
primary. We. see then that the brightness@s, on the 
whole» more different, the more different the cSlour is—a 
circumstance first pointed out by Struve. Now it is well 
nown that the colour ofa solid or liquid cooling body 
asses from white tifrough yellow to red, and these are 
e colours in which the single stars, withouteexception, 
to us, whereas the blue and purple stars are found 
mly as small companions to brighter stars. Holden, in 
Washington, has suggested that these colours are due to 
bsorptive &tmospheres—an opinionsthe decision of which 
e leave to’ spectroscopists. Pickering, in Cambridge, 
S., has shown, from the,absence of 
hey do.not shine with reflected light. 
‘The last remarks remind us of the planets, that, no 
oubt, revolve round those distant suns, and derive from 
them their light and heat. When we reflect upon the 
ated nature of the orbits, which the planets and 
ts describe round our sun, we get some idea of how 
rkable must be the® nature of those curves that 
nets describe round double suns, compared to which 
the motion of our moon is simple, and easily’ under- 
stood. Perhaps the same comets that disappear to 
ur gaze, leaving the sphere of attraction of the sun, 
re. attracted, and for a time become members of 
ose wonderful systems. Our mathematics do not 
iffice for solving the problems that are thus suggested, 
ut it is not unlikely that, unless situated very close to 
One or other of the suns—so close that the other appears 
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polarisation, that 
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tt. suns, one yellow and another purple? Now 
one, and allis clothed in yellow, now the other, 
minated from:complementary sources, every object 
pears in its natural colour. Then sets the yellow sun, 
nd what must be the diversity of the effects as itapproaches 
he horizon! And behold nature puts on a purple mantle. 
then also that sun sets, and in the darkness of night, 
hough there is seldom night where there are two suns, 

starry heavens are seen much the same there as here, 
ept perhaps for moons reflecting light from the dif- 
erently-coloured suns. But stars that seem large to us 
re hardly visible there, while our sun is perceived in the 
slescopes. of. the mysterious g@eings that inhabit those 
range globes’.as only a faint star, and metaphysicians 
ove from @ priori considerations to their atten- 
pils, that. no life could bask in the feeble glare of 
le sun-—how: all would famish but for the oppo- 
ects-of the two-suns. And no doubt! life there is 
and the wonders. of nature are unravelled 
f and under the influence of the energy of several 
ighly developed science, seeing how glorious 
creation onghis.poor orb, that is kept alive by but 
Not only the play of colour must there be more 
varied than here, but. phenomena of which we have not 
he faintest idea, must be preduced also through the 
ction. of heat, electricity, and magnetism.’ Indeed, upon 
_ subjects like these, science gives no information, and we 
may therefore give our fancy free reins. Oh! that we 
id possess the power of appreciating these things like 
he divine Milton, when in truly prophetic strain he 
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Ea “í Other surfs, perhaps, 
With their attendant moons, thou-wilt descry, 
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| pected, that this essential difference of spectrum exi 





e tides upon the planets caif&sed by the two'suns must be very interest- | 





Communicating male ang feinle light, 

Which two great sexes animate the world, 
Stored in each orb, p&haps, with some that liv®; 
For such vast room in nature unpossess’d, . 
By living soul, desert and desolate, ° e 
Only to shine, yet scarce to contribute 

Each orb a glimpse of light, cgnveyed so far . 
Down to this habitable, which returnss boa 
Light back to them, is obvious to dispute.” 


W. DoBERCK 
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ON THE PHOTOGRAPHIC SPECTRUM OF 

COMET (WELLS) I, 882) @ 
N May 31 I obtained a photograph of the spectrum 
of this comet, with an expagure of one hour and a. 

quarter. On the same plate I took a spéctrum of a U 
majoris for comparison. The comet’s spectrum on the 
plate consists of a strong continuous spectrum extèndipg 
from about F to a little beyond H. I am not able to. 
distinguish any of the Fraunhofer lines in this continuous | 
spectrum. ‘The slit was rather more open than was the 
case in photographing the spectrum of the comet of Jas 
year; this would make these lines less distinct, but 
lines G and H are well seen in the star's spectrum taken 
under the same conditions. We may therefore conclude’. 
that the part of the comet’s original light which gives a 
continuous spectrum is much stronger relatively go the 
reflected solar light in this comet, than was the case in 
the comet of last year, and fer this reason the Fraunhofer 
lines are not distinguishable. 

Observations of the visible spectrum had already 
shown that the comet differs remarkably from the hydro- ` 
carbon type common tə ak the comets, some twenty, 
which have appeared since spectrum analysis has been 
applied to these bodies. aT 

The photographic spectrum shows, as. was to be-ex- 

















































also in the more refrangible region. The very strong 
ultra-violet group assigned to cyandgen is not to be seen. 
on the plate, and the bright groups between G and &, and 
between / and H do not appear to be present. 

The head of the comet was in sharp focus upon the slit, 
and the continuous spectrum with defined edges corre- 
sponds to the nucleus which in this comet was yery 
distinct. In this continaous spectrum at least five sepa- 
rate places of greater brightness are scen, which very 
probably represent groups of bright lines, though they - 
are not sufficiently distinct in the photograph to admit of 
resolution. That this interpretation is correct, seems ` 
probable, from the circumstance: that these groups, as: 
shown in the diagram, project beyond the strong con- 
tinuous spectrum on one side. This side corresponds to. 
where the light of the coma, on the side of the nucleus | 
next the sun, falls upon the slit. We learn, therefore, 
that the light of this part of the coma consists fgr the 
most part in this part of the spectrum of these groups, as 
here on the plate only an exceedingly faint continuous: 
spectrum can be seen. ae 

It is not possible to measure with any useful accuracy 
the beginnings and endings of the groups, as they are too 
faint at these points. Measures as accurate as the cir- 
cumstances would permit have been taken of the brightest |. 
parts of the groups. The wave-lengths of these brightest — 

A 425 2| eee 

A 4412 
A 4507 > 
A 4634 | 
A 4769 | 


In the visible spectrum the bright lines of 





parts are : 
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ing. Ofcourse they also produce tides upon each other, and their spots. 
present no doubt most peculiar features. It is not unlikely that.in some 
cases the phenomena presented by new as well as by some variable stars are 
to be explained as the effect of tides.caused by darker companionsice// 00 <- 
t*Substance of note read befsre the Royal Society, June 15,1882. 
: ; 
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; agpear to have been strong, and it may be that some of | ago that the spectra of the perimdic meteors are different 


hy the ligat of some of the gmups may be due to this | for different swarms, and it does not seem surprising that 





f substance. we have noy a comet, the mmtter of the nucleus of which 
e Prof. A. Herschel and Dr. ven Ken\oly showedelong | unter the gfin’s heat shows an essential chemical differ- 
7 . 
en e 
. = ` , . 
. 
@ o 
. 
. e A 
ence from thé tong series of hydrocarbon comets which | taken, The comet-was then 42,380,000 miles tlistant from 
have appeared since*1864. the sun, while the comet’ of last year wag 69,420,000 miles 
Mr. Hind has kindly furnished me with the distance of ewhen I obtained the photograph of its spgetrum. 
= this comet from the sun at the time the photograph was | WILLIAM HUGGINS 
<- = = aii 
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KABATH'S ELECTRIC ACCUMULATORS the efficacy of the oxidised lead electrode by covering it 
T intervals since the introduction of accumulators or | witha layer of lead dross. De Mgritens, Tommasi, and 
( secondary batteries by M. Gaston Planté, various | others have worked in another direction by employing 
modifications have been made with a view to constructing | many sheets of lead foil presenting a large amount of 
e cells on a commercial scale, The most renowned of | surface, whilst Swan, Sillon, and Volckmar have taken 


e these_ modifications was that of Faure, who applied red | another departure in applying perforated plates of lead 
lead fo the surface of the lead plates, so as to furnish | with disintegrated material gpacked into the interstices, 
` a greater thickness of the spongy mass that is the effective | From our contemporary La Nature we have borrowed 

agent in the storage process. Inthis development he had | the accompanying illustration of another form of accumu* 
A been. anticipated by d'Arsonval, who sought to increase | lator due to M. Nicolas de Kabath, whose suggestion is 
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Kabath® Accumulators made of corrugated lead plates. Figs. 1, a, 3 showing details of manufactur». Fig. 4, Commercial Accumulator, 
Fig. 5, Laboratory Accumulator. 


to employ thin plates of gauffered or corrugated lead, corrugated strips which are rapidly disintegrated during 
so as to secure a large amount of effective surface. The the preliminary charging or "formation ” of the cell. The 
thin corrugated sheets are cut into narrow strips and perforated leaden cases are themselves placed side by 

ë between two stouter sheets of lead pierced side in an appropyiate°cell, and are connected so thet 
with holes, through which the dilute acid liquor can they serve alternately as positive and negative plates. 
circulate freely. The details of construction will be | Smaller cells are used for laboratory work. No detai's 
amply explained by the figures. The object of the per- | have yet been published, so far as we are aware, of their 
forated exterior is to prevent the cells from erangi E | performances or capability of getaining the charge thet 
short circuited by the pogsible falling down of the thin has been imparted.} 
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SCIENTIFIC RESULTS OF THE ECLIPSE 


T HE following communivation appeaređïn the Daily 
News of Tuesday from its special cprrespondent 
with the English Eclipse Expedition :— i 


In my last letter, written as: it Seeins, an § 
the incidents since the eclipse* have: been 






* emotional, I promised in a fitial one to give the“ opinions 


of the astronomers as to, the bearing of the work they 
have beer fortunataenough to'do in Egypt this year upon 
the general question of. solar inquiry.~ Hiencg,we have, to 
consider both results and methods; and‘the lattet should 
include the questions gvhich: it’ seeħgs now-most desirable 
to put to the sun the next time he is eclipsed. First, 
then, as so results, Thére seemg good ground for sup- 
posing thax the outermost part of the sums atmosphere 
suffers changes as does that lower portion in which sun- 
spots are obsérved, and that the changes synchronise. 
Now, in the case of spots, 4s is generally known, we 
have a maximum number every eleven years or there- 
` abouts, and in the interval we have a minimum, during 
which no:spots are seen for weeks together. Hence the 
so-called’ maximum, sun-spot period and minimum sun- 
spot period. This suppesition was first‘thazarded in 1878, 
a minimum sun-spot year, as a result of the comparisons’ 
` of the observations of that year with those obtained in 
1871, a maximum sun-spot year. In 1871 the corona was 
most extended away frog the equator; there was no 
special structure at the poles, and the hydrogen in it was 
` strongly developed’ and’ it was very luminous. In 1878 
it was most extended along the equator; there was very 
special structure at both poles, the hydrogen had almost 
disappeared, and it was faint. Now in 1882, that is 
eleven years from 1871 and in another maximum sun- 


among those visible in the ordinary spectrum of the sun. 


- Thus the widest lines of all in that spectrum—the lines 


x Reprnted in NATURE, vol. xxvi. p. 129. 
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e ago, for- |i The observations: of the eclipseein Siam in 18 Strongly A 
re’ or less: suggested’ that: the‘ so-called calcium was really an im- , 


, reversing layer 


lettered H and K for purposes of reference—are seem in 
the spectrum of calciuf when high temperatures are 


i employed, though they are absent at low temperatures, 


wifen, however, a line in the-blue which js but feebly 


represented among the solar lines is thick and brilliant. 


portant constitiiént ‘of the'lower layers, while it is now 
‘Known’ that it plays an.impertant part in every spot and 
‘prominence; indeed, in the: spectra of sun-sppts photo- s 
graphed by-Mr. Lockyer at- South Kensington, the H and 
|K lines behave’ differently from ail the other lines photo- 
‘graphed. -But the point of this year’s work is ghat this 
éalcium has. been “carried very high“into the solar atmos- 
phere; where it: exists im such tremendous quantity that 
the eclipse colouring in all its weirdness ¢an be traced to 
it, and the proof that this violet Yght is lighting up our 
„atmosphere more powerfully than any other is feund in: 
the-fact that in one of the photographs taken on Abn@y’s 
plates the’ air between us and the dark moon is shown to 
be of this colour. This is photographic proof certain and 
sure, and will remind those learned in these matters of am 
observation made by Captain Maclear during ‘the eclipse 
of 1870. It will be seen then that this year’s work has 
left its marks. both on’ the physics and chemistry of the 
outer atmosphere. 
the lower regions of the solar incandescent air. 

Here we approach:a very interesting part ofthe Subject, 
but one on which it is difficult to say anything without: 
going somewhat into detail. Up till a few years-ago the 
idea that our terrestrial elements, such as iron, hydrogen, 
and the like, were anything but elements never entered 
the heads of astronomers as they were daily recording, 
solar phenomena. It was obvious that the sun yas 
very hot—so hot that it may be-said the vapour of 
iron plays the same part there as the vapour of water 
plays here ; but the possible result of ‘the high-tempera- 
‘ture remained practically unconsidered, and our -notions 
of the‘structure of the solar atmosMhere were influenced 
‘by terrestial chemistry. Hence, ‘when it was found that 
the upper atmosphere consisted’ mainly of hydrogen, all 
the lines of the solar spectrum except those dug to 
hydrogen were supposed to owe fheir origin to absorption 
of the solar light at very low levels, and close to the sun 


, there was supposed to be a thin stratum, the wofk of 


which was so'efficient in this direction that it was‘called the 
“reversing layer.” 
mulated, the question whether our elements really could: 
and did stand the temperature of the:sun without breaking 
up into something more elementary still was fairly asked ; 
and asin other cases the question’ had to be discussed in 
a scientific manner—that is, cases‘ had to be taken in 


‘ which the question could be put to the facts in such a way 


that if the observations were of one kind oneview. would 


. be strengthened ; if of another kind then the other ex- 


planation would be more likely ‘the correct one. ` It was 
pointed out some time “ago that chere are two very 
definite kinds of observations which can be made during 
eclipses, by ‘which much information might be gained 
bearing directly “upon this question of dissociation— 


that is to say, the question whether our “elements,” as . 


we know them, are or are not capable of existing at solar 

temperatures, These observations had to do, one with the’ 
“reversing layer,” the other with the out€r atmosphere. 

The challenge was.of- the most direct kind touching the 

It went so-far as to-say that the former 
observations had been erroneously interpreted. This, 
however, must not be held to cast doubt upon former 
observers: : The: contention was that the former: work, 
dating from 1870, had been of too general a nature, and 
that, when a small part of the field of observation was 
studied with minute accuracy it would be found that the 
general.statement would be untenable, that general state- 
nfent favouring the-view that the elements are still truly: 
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We must now descend a little into e 


But after a time, as faets were accu- - 
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elementary at solar temperatures. It will be seen that the 
issue raised then could not be cemplained of as lacking 
crispness and defimteness. What then are the facts? 
The facts have been exactly as they were predicted on the 
rival hypothes!s—the hypothesis, namely, that the elements 
are mot glementary ; and,in future we are not likely to 
hear muthemore of the “reversing layer.” The solar 
spectrum, indeed, appears now to be the result of the 
absorptive work of an innumerable number of strata one 
over the other, from top to bottom of the solar atmosphere. 
df we could see the work of any one of these layers by 
itself, it would be impossible for us, with our mere terres- 
trial laboratory experience, to recognise it, whereas we do 
recognis@ the sum total, because we gety and can only gets 
as a rule, a sum total in our laboratory experiments. 
Should this result, be géherally accepted as one of the 
results of this yéar’s work a great step will have been 
gained, , Whether accépted or not, it is quite clear that 
sucheobservations as those to which attention has been 
directed will demand much’attention when next the sun 
is eclipsed. Nor is tkis all. It is not too much to hope 
now that M. Thollon has so admirably succeeded in 
furnishing astronomers with a spectroscope which com- 

. bines the maximum of dispersion and light that observations 
suggested by the new view may be made on the uneclipsed 
oun and bring their tribute of precious facts every day the 

. sun shines. Such work, indeed, was actually started at 
Sohag, and the test then afforded gave out no uncertain 
sound; but on this point it is not necessary to enlarge 
upon the present occasion, as both MM. Thollon and 
Trépied are pledged to utilise the beautiful climates of 
Nice and Algiers in carrying on this new survey at the 
earliest possible moment, and the world of science will 
doubtless soon hear something of the result of this new 
attdtk. - 2 

There is little doubt that on the occasion of future 
eclipses attention will be much more concentrated on the 
spectrum of the corona. and more specially-constructed 
instruments will be byought to bear on it than has been 
the case hitherto. We may already take for granted that 
the blue lines photographically recorded (in addition to H 

“and K in the violet,) will have their position determined 
with *the greatest accuracy, and their coincidence or not 
with marked Fraunhofer lines will have an important 
beariag upon the questions to which attention has been 
directed in the present letter. The work, too, has shown 
that the new plates are so sensitive that it will be quite 
easy at the next eclipse by means of a circular rotating 
plate, or some such contrivance, to record all the spectro- 
scopic phenomena, however evanescent they may be, 
visible at the moment of disappearance or reappearance 
of the sun. Such a method will not only give us a com- 
plete history of what goes on, but will furnish us with a 

~ scale of exact reference. So science advances. Each 
effort, and especially the one most wisely planned, instead’ 
of exhausting the supply of new phenomena brings still 
newer efforts and richer harvests in its train. 

I have been very unfaithful to the task imposed upon me 
if I have not convinced your readers that the expeditions 
whose work it was my duty to chronicle have been richly 
rewarded for thei: long preparations and tedious journey- 
ings. They will all leave Egypt with the liveliest sense 
of gratitude for the manner in which all their efforts for 
the advancem@t of knowledge among men have been 
seconded by the Khedive and the Egyptian Government. 


PROF. W. B. ROGERS 


HE death is announced of Prof. William Barton 
Rogers, whose name is so well known in connection 

with the Massachusetts Institute of Technology at Boston, 
U.S. Prof. Rogers died suddenly} of apoplexy, while 
giving an address, on May 30 last, in connection with 
the Annual Graduating Exercises of the Institute. From 
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the Bosion Daily Advertiser we ®btain some facts gon- 
cerning Prof. Rogers’ life and work :— - 
William Barton Rogers, thé second son of four in a 
family noted gor its scientific acquirements, waf born in 


Philadelphiagin December, 1805. His father, Patrick 
Kerr Roger, was a learned and enthusiastic lover of 
natural sciefice, and is credited with being among the 


first in the United States to eStablish systematic coutses 

of instruction in chemistry and experimental physics for 

the general public. Young Rogers, was educated at 

William and Mary College, in which institution his father 

had been apbointed Professor of Natural Philosophy and 

Chemistry. _ At the age of twenty;one he delivered, at 

the Maryland Institute, Baltimore, his first lectures on 

science, and one year later he succeeded to hig father’s 

position as professor af William and Mary Caqllege. In 

1835 he accepted the appointment to the chair of natural ~ 
philosophy in the University of*Virginia, afd there began - 
instructing in mineralogy and geology. "He remained 
there until 1835, and was next appointed to the chair of 
natural philosophy in the University of Virginia. 
he added the subjects of mineralogy and geology to his 
course of instruction, and organised the geological survey 
of the State. Hewemained at the hed of the Geological 
Survey until its discontinuance in 1842, and published 
annual reports, together with much valuable material 
which had been carefully collected. While at the Uni- 
versity he published, for the use of the students, a short 
treatise on “The Strength of Materials,” and- a volume 
on “The Elements of Mechanical Philosophy.’’ This 
period of his life was a very busy and attractive one, 
much of his time being given to original work in geo- 
logy, and largely also in chemistry and physics. In the 
Association of American Geologists and Naturalists, 
organised in 1840, Prof. Rogers took a leading part. He 
contributed to its volume of Transactions many valuable 
memoirs. among them observations’ on the subterranean 
temperature in the coal mines of ‘Eastern Virginia. In 
the exploration of the physical structure of the Appala- 
chian chain, which formed the subject of one of the 
memoirs above alluded to, Prof. W. B. and H. D. Rogers 


were associated. Their generalisations were so novel .` 


and important in the estimation of European, as well as 
American geologists, as to give “the Gebruder Rogers.” 
a prominent place among their number. Whilea member 
of the Association of American Geologists he was elected 
several times its chairman. He presided at the meeting 
which expanded this last-mentioned Society into the. 
American Association for the Advancement of Science, - 
in 1847, and presided over the latter association at its 
meeting in Buffalo in 1876. i 
In 1853 Prof. Rogers removed to Boston, and at once 
identified himself with prdéminent educational interests 
here. With a committee of gentlemen no less interested 
than himself in the establishment in Boston of a school 
which should place the teachings of science upon a more 
practical plane than had hitherto been attempted, he 
drew up a scheme entitled “Object and Plan of an Insti- 
tute of Technology,” and embraced therein also a school 
of industrial science, a museum of arts, and a society of 
arts. To the accomplishment of this gupon he bent 
every energy, and at length a charter frdin the State was 
granted, providing the land’upon whieh the institute 
buildings now stand. Subsequently the plans prepared 
by Prof. Rogers were almost completely carried out; and 
he, more perhaps than any other one man, brought about 
that admirable system of teaching which so characterises 
the institute, and which finds its place in the laboratories. 
His connection with the institute has been a most 
prominent one. Hetoccupied the chair as president for . 
many years, and at fe start was at the head of the 
department of physics and geology. Since his removal 
to Boston, as well as before, Prof. Rogers has contri- 
buted largely to scientific journalstin the United States and 
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Great Britain, and his articles embrace a very wide range 
of topics relating to the several departments of scientific 
research to which he hadedevoted himself, and many of 
his reseasches have attracted unusual atten@on from’ their 
value as adding to scientific knowledge. 

At the age of seventy-six his failing heal: compelled 
him to give up'active duties as president, ang he resigned 
. to give place to Mr. Franeis A. Walker. He still con- 
tinued to hold the position of professor emeritus, and 
retained it at the time of his death. His health has 
permitted him to Yontinue at his duties, but he has not 
been strong, and the cause of his death, as #bove stated, 
is supposed to have been apoplexy. He was appointed 
by President Hayes a¢ President of the National Academy 
of Sciences, and had returned from Washington only a 


few days*before his death, wherethe had been”presiding 


over a meting of the academy. 
The New Xork Nation, in reference to'the death of 
Prof. Rogers, gays :— Š i ° 
The death of Prof. Wm. B. Rogers, in Boston, on 
. May 30, removes not only one of the foremost of our 
scientific men, but perhaps the one who had in the highest 
degree the faculty of presenting the claims of science on 
popular interest and respect with force and lucidity. He 
had a remarkable gift òf expression, and an unusually 
winning and persuasive manner, both of which were 
supported by a character of the utmost purity and 
simplicity, 
e 


NOTES 


THE Council of the Society of Arts have awarded the Albeit 
Medal of the Society of the present year to Louis Pasteur, 
Member of the Institute of France, For. Memb. R.S., for ‘his 
researches in connection with fermentation, the preservation of 
wines, and the propagation of zymotic diseases in silk worms 
and domestic animals, whereby the arts of wine making, silk 
production, and agriculture, have been greatly benefited. The 
Council have awarded the Society’s Silver Medals to the follow. 
ing readers of papers during the Session 1881-2 :—To Prof, 
Silvanus Thompson, D.Sc., for his paper on ‘‘ Storage of Elec- 
“tricity ” ; to J. Emerson Dowson, for his paper on ‘‘ The Pro- 
duction and Use of Gas for Purposes of Heating and Motive 
Power”; to Col. G. F. Pearson, for his paper on ‘‘ The Teach- 
ing of Forestry” ; to Prof. Barf, M.A., for his paper on “A 
New Antiseptic Compound, and its Application to the Preserva- 
tion of Food” ; to’ Spencer Walpole, for his paper on ‘The 
Fish Supply of London”; to George F. Deacon, for his paper 
on “The Constant Supply and Waste of Water”; to Capt, 
Richard F., Burton, for his paper on ‘* Gold on the Gold Coast” ; 
to R. Warington, for his paper og ‘f Some Practical Aspects of 
Recent Investigation ın Nitrification” ; to S. G. Thomas and 
Percy C. Gilchrist, for their paper on the “ Manufacture of Steel 
from Phosphoric Pig-iron”; to Alexander M, Chance, for his 
paper on ‘The Recovery of Sulphur from Alkali Waste by 
Schaffner’s Process, a record of recent results” ; to James Mylne, 
for his paper on ‘‘ Experiences of an European Zemindar (land- 
holder) in Behar.” Thanks were voted to the following Members 
of Council for the papers they had read:—To Capt, Douglas 
Galton, C.B., F.R.S., for his paper on ‘* The American System 
of Heating Towns by Steam”; to W. H. Presce, F.R.S., for 
his paper on “ Electric Lighting at the Paris Electrical Exhibi- 
tion” ; to Lieut.-Colonel C. E. Webber, R.E., for his paper on 
“Telephonic Communication”; to Sir Rutherford Alcock, 
K.C.B., for his paper on ‘‘ The Opium Trade,” 


THE following has been forwarded to us from the Royal 


Society for publication :— 
Piorence, May 23, 1882 


My Lorp,—An interesting commemoration in honour of 
Charles Darwin was held ow Sunday last, the 21st instant, in the 


great hall of the Florence << Tstutufo di Studi Superiori,” The 
commemoration was prometec by the Students jn Medicine and 
Natural Science. The proceedings were simple, consisting of a 
fe opening words by the Chairman of the Committee, Signor 
Fairman, a medical student, and a well turned and appreciative 
discourse by Prof. Mantegazza, whose scientific repatation is_ 
not confined to Italy. A bust of Darwin, in terfa cotta, stood 
on the platform and marked the occasion. There were present 
the Prefect of Florence, the Council and Professors of the Insti- 
tute, &c., while the large hall yas crowded to overflowing with 
a mixed and attentive audience of lagies and gentlemen, showing 


the interest that the occasion had evoked. & 
° ° I have, &c., © 
(Signed) D. g COLNAGHI, 
H.M..Consul-General, 


The Right Hon. Earl Granville, KeG., &c. 


e 

AN appreciative paper on Darwin, by the eminent natumist, 
M. Alph. de Candolle, appears m the May number of Archives 
des Sciences, Darwin was prompt to acknowledge the work of 
his predecessors—Lamarck, Erasmus Darwın, and others—but 
seems with others to have overlooked the observations and ideas 
of Duchesne (1766), an evolutionist before Lamarck, to which 
M, de Candolle was able to call his attention while visiting him 
in 1880. Duchesne says: ‘“*The genealogical order is the only® 
one that nature indicates, the only one that fully sasisfies the, 
mind ; every other is arbitrary and vain (wide d’idées).” In the 
manner of exposition of facts and in reasoning, Charles Darwin 
(in M. de Candolle’s opinion) rather resembles Duchesne than 
Lamarck or Erasmus Darwin. Lamarck is more -systematic. 
Erasmus perceives much that he does not profoundly investigate; 
he is diffuse and lacks scientific method. Among other thangs. 
M, de Candolle remarks that nearly all A¢¢érateurs and men of 
science of the first rank have lived, during part of the year at 
least, ina town. One can hardly cite more than two exceptions 
(and they are very different), viz. Voltqjre and Charles Darwin. 
The author gives an interesting picture of his visit to Darwin, 
who, as a septuagenarian, he says, ‘‘ etait plus animé et paraissait 
plus heureux que je ne Pavais vu quarante-et-un ans auparavant, 
Ilavait l'œil vif et une expression effjoude, tandis que ses photo- 
graphies montrent plutôt sa conformation de tête d’un philosophe 
de Pantiquité, Sa conversation variée, franche, graciens®, tout. 
à fait d’un gentleman, me rappelait celle des savantes d’Oxford 
et de Cambridge.” The author was struck with the sight of 
the domestic animals at Down, showing a ‘‘tranquillité qui 
suppose de bons maitres. . . . Vraiment, me disais-je, Phistoire 
des variations chez les animaux a été faite ici, et les observations 
doivent continuer, car Darwin west jamais inactif,” 


THE death is announced (though on doubtful authority) of 


‘Dr. Jules Crevaux, who has recently done so much for the 
exploration of French Guiana and the Amazon Valléy. Dr. 
Crevaux, it is reported, has been assassinated, with his whole 
party, by Tobas Indians, while ascending the Pilcomayo River, 
on Argentine or Bolivian territory. He had started from 
Buenos Ayres, and had discovered near Salto the ruins of an 
ancient native city. The unfortunate explorer was only thirty- 
five years of age. He was a surgeon in the French Navy, and 
in July, 1877, undertook his frst expedition ingo the interior os 
Guiana. Starting from Cayenne, he traversed an almost entirely 
unknown region, crossed the Tumuc-Humac Mountains, the 
water-shed between the Maroni and the Yari, a tributary of the 
Amazon. Ona second journey in 1878-79, Crevaux went from 
Cayenne to the Oyapock, followed it up, and discovered the 
Kow, an unknown affluent of the Yari, followed the latter to its 
sources, and visited and explored to their sources the little- 
known affluents of the Amazon, the Paru, Ica, and Yapura4. In 
1880 he again set out, this time to the Magdalena and the 
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‘Orinoco, whose tributary, the Guyabero, he surveyed. A few 


inonths agp the indefatigable explqrer started for Rio Janeiro 
for the purpose of exploring the country between that and the 
Migdle and Upper Amazon, and in attemptiig to carry out this 
enterprise he, it is rumoured, has met with his. untimely. fate. 
We Rope pat will turn out tobe without foundation. 
THE deat nis announced of Mr, Alexander Leslie, whose 
"> name is associated with that of the distinguished Arctic explorer, 
Nordenskjold. Mr. Leslie, who was a native of Aberdeenshire, 
*was_in his fffty-fourth year. H4devoted much time to the study 
of practical farming, and agquired a considerable knowledge of 
agricultugal chemistry, Proceeding to Sweden, Mr, Leslie-re- 
sided there for several years, and upon his feturn to this country 
he published, in 1879, through Messrs. Macmillan and Co., a 
narrative of the ‘‘Aeche Voyages of Adolf Eric Nordenskjöld, 
x from 1858 to 1879.” Onur readers will remember that Mr. 
Lesje wês the translator of the famous explorer’s own account 
of ‘*The Voyage of the Vega round Asia and Europe.” Mr. 
‘Leslie was an occasional contributor to the columns of NATURE, 
THE Danish steamer Arcturus, from Iceland, arrived at Leith 
on Saturday, and reported heavy casualties and Serious loss of 
‘Life during the recent storms, On May 13, Capt. Schonstrup 
met with immense ice-floes about fifty miles from the east coast 
eof the island. He afterwards steamed to the south-west, west, 
and nogh coasts, but was unable, after leaving Reykjavik, to 
- get near any of the ports for the ice. These coasts were again 
attempted on June 6, but with the.same result, the fields of ice 
from Spitzbergen and the Polar seas being as extensive and 
impenetrable as before, Large districts are said to be suffering 
severely from famine, as the vessels are unable to land the pro- 
visjons, on the customary arrival of which they depended. The 
severity of the weather is preventing the growth of the crops, 
and large numbers of sheep and ponies are dying. Measles, 
which have not been known in Iceland for the last thirty-five 
years, are very prevalent, and in Reykjavik alone no fewer than 
200 persons were suffering from the epidemic when the steamer 
left. - 


Dr, HJALTELIN, the distinguished physician of Iceland, so 


well known for the ready &nd hearty assistance, he gave to all_ 


scientific explorers .of the island, died suddenly at Reykjavik 
on Jine 5. 

TORNADOES of unexceptional severity-and destructiveness are 
‘reported from the Western States of America, particularly Iowa, 
‘Ilinois, Missouri, and Kansas. ‘One half of the town of Grin- 
nel, Iowa, is stated to have ‘been-destroyed, and: more than 100 
persons killed, this tornado. having swept over a tract twenty- 
five miles long and half a mile wide, with devastating energy. i 

THE seventh annual report of the Japanese Minister of 
„Education - states that there are 28,025 common schools in 
Japan @f which 16,710 are public, and the remainder private; 
-there being an increase of 1316 and 125 respectively, as 
„compared with the previous year, The number of high 
schools is 107 public and 677 private, there being an in- 
crease of 42 and. 63 respectively. Besides `the above, many 
Kindergarten and primary schools were established. These 
private schools, even now, play a most important part in 
„Japanese national life and education. Many. of them have 
hundreds of students attracted by the fame_of a single teacher. 
‘ Youths flock from all parts of the country to sit at the feet of a 
. renowned scholar, as men did in Europe to hear-Abelard. The 

most celebrated of these leaders of youth—for this they are, 
rather than simple schoolmasters in, our ‘sense of the word—is 
Mr. Fukusawa of Tokio, whose translations from European 
books and original works on the political and social questions of 
the day, aresread far and wide in Japan. The students 
of this gentleman fill many of the most important ‘offices 
in the state; “some of them recently formed -themselves fato 


a patriotic society, and established a newspaper, in gvhich 2 
the acts of the government .are subject to much caustic 
criticism. Loyg after the ordinfry educational work of their 
teacher is dhe, and the young men have goné out into 
thé world toffio for themselves, they continue to reside near 
him, to stud under his direction, and to form classes in which 
important pllic questions cangbe freely discussed under his 
guidance, One of his clusses translated the whole of Adam 
Smith’s' “‘ Wealth of Nations” into Japanese, with annotations, 


and many other important European works, especially those ôn 


philosophy afd politics, owe their appearance in European dress 
to Mr. Fukusawa and hig pupils. The school has been a real, 
and, we believe, a highly beneficial power in the state. “These 
“private schools,” which have been political associations, and 
debating clubs, as well as scholastic estabhshments have occa:” 
sionally played important parts at’ crises of Japanese history. 
‘Fhe members of the private schools establishegl in Kagoshima, 
the capital of Sakuma, originated and led the gieat rebellion of 


. 1877. Fortunately Mr. Fukusawa’s pupils are more peaceful in. 


their objects and methods. - 


THE French Government has established a prize of 20007., to 
be given to the pétson who in thes course of five years—from 
July 1, 1882, to July 1, 1887—will have invented the most useful 
application‘of the Volta pile. Foreigners are allowed to take 
part in this competition, which was instituted for the first time 
by Napoleon I., almost as soon a®Volta invented his admirable 
instrument, and has been reopened at several periods, 


THE proprietors of houses having a view of the Parc Mon.’ 
ceaux have subscribed among themselves a sum for illuminating 
this gaden with a number of Jablochkoff lights, Similar steps 
will be taken for other public gardens in Paris, The tradesmen 
located in the Palais Royal are establishing a private company 
for the same purpose.” An experimental tral will be made 
within a few days with incandescent lights: 


ON June'15 M. Marcel Deprez delivered, in the large hall of - 
the Conservatoire des Arts et Métiers, Paris, a lecture on the 
transmission of electricity to greatdistances. The lecturer proved 
that magneto-electric machines could be moved by a‘ current 
which bad circulated through four kilometres of german-silver 
wire, whose resistance was twelve times longer than a similar 
wire of copper, and having a few millimetres diameter. M. 
Marcel Deprez declares that he will go almost to any length in, 
diminishing indefinitely the diameter of the, wire of his dynamo- 
magnetic machine, and that it is by resorting to large dynamos 


„that he will be able to produce a current sufficiently. powerful. 


Cot. LAUSSEDAT, director of the Conservatoire des Arts et 
Métiers, has placed at the di#position of aeronauts, a dynamo- 
meter of special construction for testing scientifically the resist- 


“ance of their canvass before and after varnishing. 


Two German expeditions will go to American stations in . 
‘order to observe the transit of Venus in December next, Obs 
servations will be taken at Stratford, Connecticut; at Aiken, 
South Carolina; at Bahia Blanca; and at Punta Arenas, ` 


MR. GILDER, one of the correspondents of the New York 
Herald in Siberia, telegraphs from. the Lena Delta, April 24, 
that he has found the bodies of Capt. De Long and his com- | 
panions, who, it may be remembered, were in the missing boat 
belonging to the Jeannette. The poor men had evidently 
perished of cold and hunger. 


Dr. HASSELBERG of Pulkova has been able to trace the bright 
line of sodium seen by mang observers.in the spectrimiof ‘Comet 
Wells, to some distance jn the tail of the comet. 


THE Merchant Venturers’ Company of Bristol have resolved 
to erect, at an expense of 30,000/., a new Technical School on - 
the site of the old Bristol Gramm&r School, for the use of the 


. 
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Bnstoj Trade and Mining School, founded by the exertions of 
the late Canon Moseley, in 185 5 


A RECENT report by Dr. Biirkner to the’ G&itingen Royal 
Society of Sciences, on his ‘‘ Polyklinik ” for ear disorders, gives 
some instructive facts. In 1881 the number of paifents was 516 
persons (338 male and 178 female), with 583 diffegent forms of 
ear dfsorder. The doctor reck%ns that a cure was effected in 
61°85 per cent. of the patients, and improvement in 15°12 per’ 
cept, 211 (or 40°9 per cent) of the patients were of juvenile 
age, 15 and under., There weie 139 cases of injugy of the ex- 
ternal ear, 15 of the tympanum; 322 of the middle ear, 27 of 
the inner ear, and 13 stmdry. For oMerhoea, pulverised boric 
acid was largely used. The greatly praised 1odaform was fully 
tried in ear-treatment, but Dr. Burkifer considers it has “no 
future” in this sense, Leiter’s heat-regulator, consisting of very 
flexible-lead tubes, through which water of any desired tempera, 
ture is conveyedto myared p parts of the body, did good service, 
especially in inflammation, 

* For the Sanitary Institute Congress at Newcastle-upon-Tyne, 
September 26, the following gentlemen have accepted the presi- 
dentship of- the’ various sections :~-Dennis, Embleton, M.D., 
F.R.C.P., Section I. Sanitary Science and Preventive Medi 
cme; Henry Law, M.I.C.E, Section II. Engmeering and 


- Sanitary Constinction; Arthur Mitchell, M.A., M.D., LL.D., 


F.R.S., Section III. Meteorology and Geology. 


_ MR. W. G. INNES, of Great St, Helens, has sent usa few 
specimens of photographs of New Zealand scenery, taken by 
Burton Brothers, of Dunedin. They are beautiful specimens of 
the photographic art, and many of -them are of interest from a 
geological and ethnological point of view. One photograph 
gives an excellent idea of the -White Terrace at the Rotomahana 
Hot Springs, “others show some of the „grand mountains and 
beautitul bays, native life, &c, 


è 


‘ 


‘Mr. Bryce WRIGHT has, we understand, received a very 
fine, specimen of the interesting gem known as Alexandrite, 
from India. ; 

-~ THE enorméus ‘glacier, Fon or .Svartisen (69° 25 N., 35° 15/ 
E.) on the Senjen Island in Norway, and which is the northern: 
most of its kind ın Europe, will shortly be made the object of a 
remarkable enterprise. It appears that a number of speculative 
merchants in Bergen have obtained the right of cutting block-ice 

~ for export from its surface. Some blocks have already arrived 
at the latter place, and as the quality of the ice has been found 
to be good, large shipments may be expected. The glacier 1s 
about 120 square miles, and as the distance from its border to 
the sea is only a couple of miles, the ice may be obtained very 
cheaply. A similar attempt to u lise the glacier Folgefonden 
was made some years ago, but failed, owing to the blocks m 
their downward course repeatedly breaking through the wooden 
bore or conductor in which they were slid down to the sea, 


THE Zoological Museum of the Lund University has just 
received as a gift from Prof. Nordenskjold a splendid specimen 
of the sea-cow, Rhytina Stelleri, now extinct, brought by the 
Vega from Behring Island. 


PasTEuR’s discoveries having been doubted in Germany, they 

` have been submitted to the appreciation of a, special commission 
“in Berlin, and M. Pasteur sent ‘thereto one of ‘his assistants ‘to 
perform vaccination on sheep. The report has beén sent to 


Paris, and is said to approve the process and to show that 1t has- 


been quite as efficient in Germany as in France. 


THE Daily News correspondent &t Mayitzburg reports that a 
‘brillant comet has been observed theregfor the last two or three 
days; in close proximity to the sun. 


WE have ow our table the following. books :—China, by Prof. R. 
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and edition (John Murray) ; Electric Lighting, by Th. du Moncel, 
translated by R. Routledge (George Routledge afd Sons); 
La, Bourboule, by Dr. G. H. Brandt’ (H. K. Lewis); the 
Funeral Tent of an Egyptian Queen,.by Villiers Stuart (John 

Murray); Hot Water Heating, by F. A. Fawkes (Batsferd) ; 
Notes on Cage Birds, edited by ®. T. Green (lepadtt Gill}; 


` Botanical Atlas, Part IL, by Dr. M'Alpine (W. and A. K. 


Johnstone); Im Fernen Osten, 2 vols \by Gustave Kreitner- (A. 


> Holder) ; Results of Rain and River Observations made in New | 


South Wales during 1881, H. ©. Russell, Sydney; Handbook” 
of Invertebrate Zoology, by W.'K.*Brooks (Cassino, Boston, 
U.S.) ; How. to Overcome the Potato Disease, by J. A Jensen 
(Menzies) ; A Synopsis of Elementary Results in Pure and. Ap- 
plied Mathematics, vol. i., section @ by G. S. Carr (Hodgson 
and Son). 


THE additions to the Zoological Saciclyrs Gardeni drag the 
past week include an Arabian Baboon (Cynocephalus hamadryas 
g) from Abyssinia, presented by the Messrs. James; a ‘Bonnet 
Monkey (Macacus radiatus §) from India; presented by Master 
G. H. Clark; a Chima-chima Milvago (Milvago chimachima) 
from Demerara, presented by Mr. G. H. Hawtayne ; two Upland 
Geese, (Bernicla magellanica § 9 ), five Ruddy-headed Geese 
(Bernicla rubidiceps), a Loggerheaded Duck (Tachyeres cinereus) e 
from tbe Falkland Islands, presented by Mr. F. E Cobb 
C.M.Z.S. 3a Rufous-necked Weaver Bird (Hyphantornes textor) 
from West Africa, a Common Lapwing (Vanellus cristatis), Euro- 
pean, presented by..Mr. J. S. Baldwin, F.Z.S. ;..a Loggerhead 


. Turtle ( Thelassochelys casuana) from the Straits of-Bonifacio, pre- 


sented by Lord Lilford, F.Z.S.; a White-backed Piping Crow (Gymt= 
norhina leuconota) fiom Austreha, deposited ; a Black-fronted 
Antelope (Cephalophus nigrifrons) from Africa, a Water Che®ro-. 
am (fyomoschus aguaticus) from West Africa, three Darwin’s 


, Rheas (Rhea darwinii) from Patagona, two Spanish Blue Mag- 


pies (Cyanopolius cookii) from Spain, purchased ; an Egyptian 
Goose (Chenalopex agyptiaca), a Chil Wigeon (Mareca chilo- 
ensis), five Mandarin Ducks (Aix galericulata), bred in the 
Gardens. The following insects have emerged during the past 
week :—Silk Moths: Actias selenty Sama cecropia; Meths: 
Sphinx pinastri, Daliphila euphorlia, Trochilium apiformis, Scias 
pleron' tabaniformis, Sesia conopiformis, Sesa musearfermis, 
Hypochera io, Callimorpha dominula; Butterflies: Vanessa 
xanthomelas, Vanessa urtiae, Aporia crabegi. 





.OUR ASTRONOMICAL COLUMN 


THE APPROACHING TRANSIT OF VENUS,—In deducing the 
following expressions fur determining the times of contacts 1 the 
transit of Venus on December É, for. any pomt upon the earth’s 
surface, the positions‘of the planet have been taken from Hill’s 
Tables, which had an advantage .over Leverrier’s at the ‘last 


. transit, and Auwer’s semi-diameter is adopted. For th® sun the 


semidiameter deduced by Leverrier from the transits of Mercury 
has been employed. 


For, frs external contact, there results— 
Dec. 6, 1h.-56m. 12s.-+[2°5442] 7 sin Z ` 

— [2:4793] 7 cos Z.cos (L—87°-35"0), 
For first internal contact— 
Dec. 6, 2h. 16m. 52s. +[2°5822] v sin Z 

—[2:4768] 7 cos Z cos t- 85°:31"9). 
For last internal contact— 
Dec 6, 7h. 54m. os. —{[2'2894] 7 sin Z 

+[2°6261] 7 cos Z cos: (L - 3 18!" 8). 
For Jast external contact— 
Dec. 6, 8h. 14m. 41s. —[2* 2152] 7. rsin Z 

-H 2:6142] 7 cos Z cos-(L— 134° ,38"1) 


The anoles from N. point for direct image are respectively 
14571, 148° "4, 116°'9, and 113° 5. 

In the above formula 7 is the radius. of the earth at the place, _ 
Z the geocentric latitude, and L the longitude from Greenwich, 


-~ K. Douglas (S.P.C. K. J; White's Manual of Naval Architecture, reckoned postive towards the çast ‘Ihe resulting times, are 


‘ 


on 


’ 


186 


NATURE os 


r 
° ? 
. 


(¥ung.22, 1882 








e 


Grtenwigh mean times. The quagtities within square brackets 
are logarithm? of seconds of time. 


T e THE CORDOBA OBSERVATION oF COMET 1881 IL, ON JUNE 
11.—In NATURE, vol. xxv. p. 519, we gave an account of Dr. 
Gould’s observations of the great comet of last year, on the 
eveni une 11, when fe compared it with an object which 
he could not identify as a fixed star, and it was mentioned that 
Mr. Tebbutt had suggested that the objects really observed were 
not the’comet and a sta, but the two stars A Eridani and Bradley 
718, which have almost precisely the differences of right ascen- 
sion and declination that were@ecorded on the night in question. 
This explanation we considered a probable one, and the same 
view wks taken by the editor of the Astronomische Nachrichten, 
which “tas occasione@ a further communication on the subject 
from Dr, Gould, who rejects Mr, Tebbutt’s suggested solution of 
the difficulty. - 

Dr. Gould says the appearance of the comet on June 11 pre- 
cluded the slightest doabt as to its identity.. ‘“‘The tail itself 
cquid fot be seen with the telescope, it is true, but the large, 
diffuse, and very elongated head, much brighter and more 

definite on the advancing side, was sufficient to enable the 

veriest tyro to recogmi#: it asa comet.” He was placed neces- 
sarily on the top of a high observing chair, which he did not 
leave during the observations, the records being made by his 
assistant. He had made several sweeps to find a suitable com- 
parison-star, and was about to commence a new one, when he 
saw the object referred to above, ‘‘at the upper part of the field 
on the left, while the comet was on the right, below.” The 
four pablished comparisons were then made, and whilst he was 
in the act of pointing the micrometer-thread upon the comet for 
a fifth, it disappeared below the horizon. He adds, that no jar 
of the instrument had taken place; ‘‘ the field of the telescope 
was fully under control from the beginning, the declination- 
clamp remaining tight throughout,” and he insists that no one 
who saw the comet could have entertained the idea that any 
agnount of blurring could have given such an aspect to a fixed 

- star, though it were far brighter than A Eridani. And he doubts 
whether a star of the sixth magnitude would have been visible 
under the circumstances, He made experiments on subsequent 

-~ evenings, by looking at known stars of different magnitudes 

when close to the horigan and through different’ degrees of haze, 
but in no case did he find one offer the appearance noted on 
June 11. Hence, he proceeds: “I can only suppose another 
comet to have been in the field, That it was not a companion- 
comet is manifest, not only from the relative motion, and from 
an examination made the next day, but still more from the abun- 
dant scrutiny in the northern hemisphere, which could not have 
fail€d to detect any companion, That it was not a fixed star, 
was evident from the beginning.” 

Thus the matter is left by Dr. Gould, who, it must be ad- 
„mitted, is by far the most competent judge of the probable 
explanation of the difficulty. 


MASKELYNE’S SOLAR PARALLAX.—By communications from 
Mr. J. Morris, Hatfield Hall, Durham, and Mr. B. J. Hopkins, 
Marlborough Road, Dalston, we learn that the value of the 
solar parallax given by Maskelyne, to which allusion was made 
in this column last week, appears in the third edition of Vince’s 
“ Elements of Astronomy,” Cambridge, 1810: it was therefore 
published during his hfe-time. 





THE ROYAL SOCIETY OF CANADA 


"THIS Society, which has been founded under the auspices of 
the Marquis of Lorne, and is intended to be to Canada 
what the Royal Society and the Institute are to England and 
France respectively, held its first meeting on May 25, 26, dnd 
27. Inaugurgl addresses were delivered on the 25th by the 
Marquis, Principal Dawson, and the Hon. P. J. O. Chauveau. 
For the purpose of reading and discussing papers, the Society 
is divided into four sections :—(1) French literature, history, and 
allied subjects ; (2) English literature, history, and allied sub- 
jects ; (3) mathematical, physical, and chemical sciences ; (4) 
geological and biological sciences, "Fhe following papers were 
read in Section 3:—Note on zine sulphide, by T, McFarlane. 
On the “transition” resistance to the electric current at the 
bounding surface between amalgamated zinc and solutions of 
‘zine sulphate, by Prof. J. G., MacGregor, D.Sc. The “tran- 
sition ” resistance in this case was shown to be at any rate, not 
greater than a small fractiongnf an ohm, the current being weak 


id [x -1 


and the electrodes large. The metod of measurement employed 
was a modification of that formerly used by Beetz.—On the 
megsurementeof the resistanc® of electrolytes by means of 
Wheatstone’g bridge, by the same. In this paper’ a new mode 
of using th@fpridge was described, Alternate curients were sent 
through th@ bridge, and brought into the same direction by a 
commutatofJin the galvanometer branch, in which one of Thom- 
son’s galvanoscopes was inserted. Two of the arms coatained 
equal metallic resistances; the other two contained, besides 
metallic resistances, electrolytic célls the same in all respects, 
except as to length. Thus the errors due to polarisation and 
possible ‘‘ tgansition ” resistance were eliminated, — On molecular 
contraction in natural sulphides, by Prof. E. J. Chapman.—On 
the law of facility gf error in the sum of independent 
quantities, each accurate to the nearest unit, by Chas. Carpmael, 
M.A. The chance of the error in the sum lying begween y, and 
Io, where ya — y, is small, was shown to be A 
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the series to be continued as long as the part raised to power 
n- r is positive, „This series is approximately equal to 

EE y i 

oe (23-7). 
wn 


—A symmetrical investigation f the curvature of surfaces ; 
including a discussion of the plane sections of quadrics, the axes 
of conic sections and of quadrics, by Prof. A, Johnson, LL.D: 
In this paper it was shown that the leading theorems concerning 
principal radii of curvature, directions of principal .sections, 
umbilics, lines of curvature, &c., can be obtained directly by a 
purely analytical investigation, elementary and symmetrical in 
its character, of the plane sections of a quadric.—Note on the 
deduction of the equation of continuity, by Prof. Loudon.— 
Note on the motion of a chain on a fixed curve, by Prof, Cherri- 
man.—Note on the application of a remarkable determinant, by 
the same,—Note on a question of probabilities, by the same.— 
On the general regulation of civil time, by Sandford Fleming, 
C.E.—On the ntility of geometry as applied to the arts and 
sciences, by Chas, Baillarge, 

The following papers were read in Section 4 :—The distribu- 
tion of some saline and other plants in the West, by Prof. 
Maconn. This was an oral exposition, aided by a large map of 
certain peculiarities in the distribution of maritime Eastern and * 
Western plants in the interior of the continent, and of some 
peculiar extensions of Southern plants to localities far north of 
their usual range,—Note on a general section from the Lauren- 
tian axis to the Rocky Mountains, north of the 49th parallel, by 
Dr. G. M. Dawson. This paper gave a summary of the latest 
facts respecting the succession and distribution of Cretaceous 
and early Tertiary beds in the North-West Territories, and of 
the facts obtained respecting their subdivision into groups, and 
the useful deposits of coal and lignite contained in them.— 
On the cretaceous and tertiary floras of British Columbia and 
the North-west territory, by Dr. J. W. Dawson, F.R.S., &c. ' 
The researches of the Geological Survey have resulted in the 
collection of series of fossil plants from a number of localities in 
the cretaceous of the Pacific coast, and of the eastern base of the 
Rocky Mountains, in the laramie or lignitic group of the plains, 
and in the Tertiary Lake Basins of British Columbia, From 
these it appears that while up to the Middle Cretaceous a flora 
of strictly Mesozoic character, consisting @f pimes, cycads, and 
ferns prevails, the Middle and Upper Cretaceous show the in 
troduction of a larger number of broad-leaved evergreens ot 
modern types, Though there seems to be a continuous pre- 
valence of warm and temperate conditions, from the Upper 
Cretaceous, up to the Pliocene, the groups of plants observed 
may be classed as—(1) Lower and Middle Cretaceous ; (2) 
Middle and, Upper Cretaceous, with modern evergreens, as 
Salix, Populus, Magnolia, Betula, Quercus, &c,, and fan palms 
and cycads ; (3) Laramie or Fort Tunis group, probably a tran- | 
sition from the Cretacapus to the Eocene, with many new forms ; 
(4) Tertiary Flora of*the probably Miocene Tertiary of British 
Columbia. Descriptions and figures.of these plants are being 
prepared, and it is hoped may soon be published.-On the 
anatomy and development of cestoid worms, by Prof, Ramsay 
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Wright,— On lacustrine conéetions from Grand Lake, N.S., by 
Prof, Honeyman, D.C L,—Ilustrations of the fauna of the St. 
John, N.B. group, by G. F. Matthew.—On birds fgom Hudson’s 
Bay, by Prof, Bell.—On a new classification of ¢rinoids, “by 
Prof, E. J. Chapman. This classification is based @sentially on 
the presence òr afsence’ of a canalicnlated strucfnre in the 
calyx and arm plates, Three leading divisions are @hus recog- 


. nised. . In one, the plates are without internal canals; in the 


second, the arm plates are perforated internally; and in the 
third, a system of canals radiites from the base of the calyx to 
the,extremities of the agms. The subdivisions have been worked 
out to bring readily under grasp the more salient or broadly 
distinctive features of all the better-known families and types ; 
and as the common names of families enbody very little indi- 
cation of these features, añ additional grouping into sections is 
adopted.—On the Lower, Cretaceous rocks of British Columbia, 


_by J. F. Whiteaves.—On the introductih and dissemination of 


some noxious insects, by Wm. Saunders.—On the geological 
history of the St..John (N.B,) river valley, by Prof. L. W. 
Bailly.—On receng discoveries in the life-history of Botrydinm® 


+ granulatum, a terrestrial Canadian -alga, as illustrating phases 


of development in the lower forms of vegetation, by Prof. G. 
Lawson, Ph.D., LL.D,—~On the Quebec group of rocks, by 
Dr. A. R, C. Selwyn, 

The following officers were elected : President, J. W. Dawson, 
C.M.G., LL.D., F.R.S., Pancipal of McGill College, Mon- 
treal; Vice-President, Hon. P. J. O. Chauveau, LL.D. ; Hon. 
Secretary, J. G. Bourinat, F.S.S., Ottawa; Hon. Treasurer, 
J. A. Grant, M.D., Ottawa. - 


(d 
ON SMELL 


THE sense of smell is caused by the contact of certam sub- 

stances with the terminal organs of the olfactory nerves, 
which are spread as a network over a mucous membrane lining 
the upper part of the nasal cavity. Each nerve consists of a 
number of small bundles, themselves capable of being split into 
extremely fine nerve fibres. There are spindle-shaped cells con- 
nected with these nerves, from which proceed two processes— 
one to the surface, provided with bundles of long hairlets ; the 
other passes to the interior, It is these hairlets which are pro- 


© probably the proximate cause of smell. 


Let us consider, first, by what are smells excited? The 
operation of smelling is performed by sniffing, that is, by a 
series of short inhalations of air, bearing with it the odorous 
body, The first question which suggests itself is: Is the sub- 
stance which excites sensation a liquid, solid, or gas? It has 
been tried by Weber, to fill the nose with eau-de-Cologne and 
water, lying on the back for that purpose, and pouring the liquid 
into the nostrils by a” funnel. No sensation is produced. I 
have myself tried the experiment, and can confirm his observa- 


‘tion. ‘There is an irritating feeling, but no smell. Of course, 


on washing out the nose, or blowing it, the characteristic smell 
is at once noticeable. ‘3 
It is easy to prove that solid particles are not the cause of 
smell, ` If the air conveying the odour be filtered through a tube 
filled with cotton wool, and insertéd into the nose, a smell is 
still discernible, although all solid particles must thereby be kept 
back, But it is a very remarkable circumstance that it is so, for 
one would not suspect such extremely non-volatile substances as 
copper, iron, silver, &c., to give off gas, if indeed the smell 
which they most certainly evolve when rubbed is due to the gas 
of the substance. ; - 
_ We must, therefore, conclude that the sense of smell is ex- 
cited by gases only. It is of course necessary to include under 


`~ the name gases the yapours of liquids or solids which have low 


vapour-tension, and ‘which, in consequence, give off vapour at 
the ordinary temperature, It has been proved that this is the 
case even with mercury, the boiling point of which is over 300° 
Centigrade. We may consequently conclude that many other 
substances of which it is impossible to measure the vapour-ten- 
sion at ordinary temperatures, owing to its extreme minuteness, 
also evolve gas, if -only in. very small quantities. But it is 
well known that all gases have not the power of exciting a sense 
of smell, Let us compare some gases which have smell, with 


„7some which have none, and-endeavour to discover if those which 


have smell have any other property in c on. $ 
. The following is a list of gases which have no smell :—Hydro- 
gen, oxygen, nitrogen, water-gas, marsh-gas, olefiant-gas, carbon 
monoxide, hydrochloric acid$ formic acid vapour, nitrous oxide, 
è s 


and ammonia. Those which possess smell are chlorine,. bromige, 
iodine ; the compounds of thè first two with oxygen aml water, 
the second three oxides of nitrogen {or perhaps it is right to say 
nitri@ peroxide, for the other lower oxides are changed into if 
when they come into contact with air) ; the vapours df phosphorus 
and sulphur; arsenic and antimony ; sulphurous acid, cayboric 
acid, and almost all the volatile compéiunds of carbon gsas€ those 
already mentioned ; some compounds of selenium and tellurium ; 
the compounds of chlorine, bromine, and iodine, with the above- 
named elements ; and some metals, 


In considering this list, I submit first, that the property of e 


smell is peculiar to some elements*:nd their compounds. Thus, 
chlorine, bromine, iodine, sulphur, selenium, and tellurium, 
which are volatile or give off vapour at ordinary tempafatures, 
hawe a characteristic sitell. We should expect their compounds 
to have a smell, and we find this to be the case. Second, those 
substances which have no smell, or pfoduce gimple irritation of 
the nostrils have all low molecular weight. Such is the case 
with hydrogen, the element of lowest “specific gravity., Such 
also is the case with oxygen and nitrogen ; but this as well as tee 
absence of smell in water-vapour, may be aécribed to the constant 
presence of these gases in our atmosphere, and their necessary 
constant presence in our nostrils, so that We may be insensible to 
their smells because we are always inbaling them; but I think 
it probable that this is nót so. Hydrochloric, hydrobromic, and 
hydriodic acids, and ammonia, have purely an irritating effect, 
and cannot be described as smells, When ammonia is pure and 
free from compounds containing carbon, it has no trace of smell. 
Nitrous oxide is also the lowest o7 the oxides of nitrogen, and as 
such has the lowest specific gravity. But it is when we Murn to 
compounds of carbon that we are best able to draw general con- 
clusions ; for that element, far excellence, has the faculty of 
forming almost innumerable compounds, and series which 
resemble each other in properties, but differ in specifie gravity. 
And here we are most struck with the fact that increase of mole- 
cular weight, ¿.e. increase of specific gravity in the form of gas, 
produces, to a certain point, smell. Let us examine the simplest 
series, viz, the marsh-gas or methane series, commonly called the 
paraffins, The first two of these have no smell, Ethane, indeed, 
which is fifteen times as heavy as hydrogen, begins to havea 
faint trace, but it is not till we arrive at butane, which is thirty 
times heavier than hydrogen, that a distinst sensation of smell is 
noticed. In the same manner, the olefine series, of which the 
first member is ethene, or olefiant gas, gains in smell with rise 
of molecular weight. Of cdurse, the highest members of this 
series have no smell, for they are nan-volatile, but this is the 
case with most carbon compounds of which the molecular 
weight is high. 

A similar relation is noticeable among the alcohols. Methyl 
alcohol, in a state of purity, is smell-less ; ethyl, or- ordinary 
alcohol, when freed from ethers and as ‘much as possible from 
water, has a faint smell, and the odour rapidly becomes marked 
as we rise in series, till the limit of volatility is reached, and we 
arrive at solids with such a low vapour tension that they give off 
no appreciable amount of vapour at the otdinary temperature, 
Again, with the acids, formic acid is smell-less, and produces a 
pure sensation of irritation. Acetic acid has a slight but charac, 
teristic smell; and the higher acids of the series, propionic 
butyric, valerianic acid, &c., gain-in odour with increase in 
density in the form of gas. If we consider the nitrogenous 
compounds of carbon, we are led to the same conclusion, Prussic 
acid 1s not smelt by more than four persons out of every five ; 
but the nitriles, which bear the same relation to prussic acid as 
the higher members of a series bear to the lower, have all very 
characteristic odours, Acetylene would appear to form an ex- 
ception to this rule; ‘but carefully purified acetylene has little 
odour, and it is surpassed by its higher homologues. We may 
therefore, I think, accept this as 2 principle—that the intensity 
of the smell rises with rise in molecular weight. 8 i 

It is also noticeable that the character of a smell is a property 
of the element or group which enters into the body, producing 
the smell, and tends to make it generic.’ Thus we can charac- 
terise the compounds of chlorine and its oxides as chlorous; , 
indeed we may group the three eleménts—chlorine, bromine, and 
iodine, together, and name the characteristic odour of them and 
their oxides haloid smells. Similarly, sulphur, selenium, and 
tellurium, in their compounds with hydrogen, have a generic 
smell ; and likewise arsenic and antimony, The only oxide of 
nitrogen which is smelt is nitric peroxide, so that it is impossible 
to ptonounce on a generic smell for this substance. It is, again, 
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easter to classify cabon compounds. The smell of the paraffins 
is generid®; so 4s that of the alcohdls, the acids, the nitriles, the 
amines with their uritation hke that of ammonia, the bases of 
the pyridine series, the hydrocarbons of the benzene group, the 
higher hydrocarbons, such as naphthalene, anthracene, and 
pheManghrene. Give any qne of these to a chemist familiar with 
the sme 8f any one of each series, and accustomed to use 
he sense of smell, and he will at once refer the body to its 
class. 

The tendency of a rise in the series is to make the smell 
“‘heavier,’* less ethereal, ang more characteristic. It also 
becomes more able to affect the olfactory nerves. r 

The rate at which smell’ travels is doubtless the rate at which 
the -vapgar which gives rise to it diffuses. Still it is impossible 
to test this experiment@lly, For the ease with which a smell îs 
perceived varies with theymolecular weight of the substance, 
Thus, if a piece f cotton wool be umpregnated with ethyl 
alcohol, and placed in oge end of a long tube, which is imme- 
diately aorked, and a similar arrangement be adopted with amyl- 
alcehol, the fifth of the series of which the former 1s the second; 
although their specific gravities have the ratio of 23 to 44, and 
the ethyl-alcohol should diffuse 12 times as rapidly as amyl- 





. alcohol, yet the smell of the latter will be perceived first, because 


a much smaller quantity produces the sensation. 

It is possible, with practice, to make a fairly accurate analysis 
by means of the sense of smell, The method 1s, knowing the 
constituents of a mixture, to prepare one which has the same 
smell, measuring the proportions of the ingredients. The only 
precaution to be observed is that the smell of no member of the 
mixturé be so overpowering as to mask those of the others. 
Thus I have analysed, or rather synthesised, a mixture of 
chloroform with ether, alcohol with ether, and these liquids 
with carbon disulphide, provided the latter be pure, to within 
2sper cent. ; but I failed with members of the pyridine series. 
Yet it was possible to detect the proportions of members of that 
series to each other ; and it 1s not difficult, however extraordinary 
it@nay appear, to guess approximately the boiling-point of a 
mixture of members of a series, after some practice, purely by 
its smell, 

So faras I know, no theory has been brought forward to 
account for the sense of smell ; and I therefore ventme to supply 
this want, premising @hat what follows is merely a tentative 
explanation, and as such will, I.hope, not be too severely 
criticised. 

There is a probability that our sense of smell is excited by 
vibYations of a lower pencil than those which give rise to the 
sense of light or heat. These vibrations are conveyed by gaseous 


molqcules to the surface network of nerves m the nasal cavity. - 


The difference of smells is caused by the rate and by the nature 
of such vibrations, just as difference in tone of musical sounds 
depends on the rate and on the nature of the vibration, the 
nature being influenced by the number and pitch of the 
harmonies, 

Let us see what evidence can be adduced for the theory. 
Among the lightest substances which have smell are sulphuretted 
hydrogen and phosphoretted hydrogen, both of which are seven- 
teen times as heavy as hydrogen itself. Prussic acid is fitteen 
times as heavy as hydrogen, and has a smell, But all persons 
are not able to perceive it, Ihave remarked an average of one 
im ever$ five persons who are totally unable to detect its odour. 
Here we reach the lowest limit of molecular weight. Zv produce 
the sensation of smell, then, a substance must have a moleeular 
weight at least fifteer: times that of hydrogen. If we compare the 
hydrocarbons of the paraffin series, with each other, and simi- 
larly the olefine series, we notice that the lower members have 
no smell, The specific gravity of marsh-gas, CH, is 8; that 
of ethane, Całe, 15; propane, C,H,, 1s twenty-two times 
as heavy as hydrogen, and here we first notice smell. Ole- 
fiant gas, C,H, has the specific gravity 14, and has no smell; 
propene, C,H,, has a faint smell with a specific gravity of 21; 
and the higher members of the series increase jn intensity of 
smell with increase in specific gravity. Hydrocyamic acid is 
smelt by most persons, but not by all. Its specific gravity is 15. 
The higher members of the series, called the nitriles, have all 
very characteristic smell, Formic acid vapour has the specific 
gravity’ 23, and has a purely pungent odour. Acetic acid, 30 
times as heavy as hydrogen, has a faint smell when pue; prox 
pionic, butyric, and valenianic acids have strong smells, Methyl 
alcohol has no smell; its specific gravity is 16; ethyl alcopol, 
23 times heavier than hydrogen, has a faint smell; and, as 
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usual, the intensity, and if I may so term it, the flavour *of the 
smell, increases as we rise in series. 

These are tle most typical instances of the carbon compounds, 
and they suffce, 1 thmk, to show the justice of the assertion 
that the mtefsity of smell increases with rise of molecular weight. 
The hypotlsis of vibration satisfactorily explams this. The 
period of viGration of the lighter molecules is too rapid to affect 
our sense; there is a limit té& this power; and just as some 
people have the power of hearing mpre acute sounds than others, 
so some senses are limited by a specific gravity of 15, and cannot 
smell prussic acid. Such people also havé difficulty in perceivmg 
the odours ef bodies of slightly higher molecular weight than 
prussic acid. 

Let us now inquire hat is the prabable rate of such vibra- 
tions, Mr. Johnston Stoney and Prof. Emerson Reynolds have 
made mvestigations of ghe ratio of the bnght lines of some 
spectra, and have calculated their relations to each other. An 
analogy will make the nature of this relation more evident, 
When a note, say C, below the* treble clefeis sounded on a 
piano, not only the tone Cers heard, but its@ctave C on the 
third space; also G above the line, C on the third leger line, 
E on the fourth, G on the sixth, B flat above the G, and. 
other notes. These are called harmonics, or over-tones.. Now 
if we knew these over-tones, it would be possible to refer 
them to their fundamental. So with ligat. The hght evolved 
by incandescent gases consists of*certain colours, which have 
each their own rate of vibration. Knowing these rates it 1s 
possible to calculate the rate of vibration of the fundamental 
This has been done by Mr. Stoney (Royal Irish Academy, 
January 9, 1871) with hydrogen, yith-the following results —~ 


Wave-lengths, 2, 4102°37 tenth-seconds 

” F. 4862 11 D 

” C, 6563°93 a” 
These are the 32nd, 27th, and zoth harmonics of a fundamental 
whose wave-length is 0°1313 millimeters. The time of vibration 
is 4'4 fourteenth-seconds, It may be objected that these coin- 
cidences are’not a proof, But Mr: Stoney and Prof Reynolds 
have measured the lines of the spectrum of chromy! chloride, 
and its 3r lines coincide with those calculated. The probability 
of the correctness of such a calculation approaches to almost 
absolute certainty. Now we have no means of recognising such 
fundamental vibrations, unless, indeed, the sense of smell 1s one 
means of receiving them. And it is this which appears to me 
probable ; so probable, indeed, as to form a working theory. 

But it is to radiant heat, I think, that we must look for mdi- 
cations of harmonics of the fundamental vibrations which are, 
according to this theory, the cause of smell, And afresh proof 
may be ciawn from the indications aheady seen. Prof, Tyndall 
has shown the power which odours have of absorbing heat-rays. 
There is no doubt that by refracting such heat-rays by means of 
a rock-salt prism, after they have passed through an atmosphere 
of odour, certain portions of the heat-spectrum show colder 
spaces, each conesponding to the- particular rate of vibration 
which is absorbed by the vapour, through which the heat-rays 
have passed. By meamna the position of such gaps m the 
heat-spectrum, calculating thë particular rate of vibration of the 
rays at such gaps, and referring them to their fundamental, we 
should arrive at the rate of vibration of the molecule which 
causes smell, 

We may now inquire what it is which produces quality of 
smell. This, I think, can also be explained by the vibration 
theory, and depends on the harmonics of the vibration, Thus, 
the quality of tone of a violin differs from that of a flute by the 
different harmonies or oveitones, peculiar to each instrument, I 
would ascribe to harmonics the quality ofgsmell possessed by 
different substances, And it is to this that compounds of 
chlorine, phosphorus, &c,, owe their peculiarity of odour, The 
odour of compounds resembles that of these elements to some 
extent; this may be accounted for by the similarity of overtones 
of compounds and their elements. Then we notice a similarity 
in quality of the odour of a compound of a series like the 
alcohols, and yet the quality grows flatter and heavier with 
increase in molecular weight. 

Smell, then, may resembl® sound m having its quality influenced 
by harmonics. And jyst as a piccolo has the same quality as 
a flute, although somt of its harmonics are so high as to be 
beyond the range of the ear, so smells owe their quality to har- 
monics, which, if occurring alone, would be beyond the sénse, 
It must be remembered that the harmonics are not heard sepa- 
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rately rom the fundamentat, unless special means be adopted to 
render them audible, but they add their vibrations to those of 
the fundamental. Şi : 
When tw sounds are heard simultaneously, th 
cord, or a discord, but each may be separately dijnguished by 
the ear. Two colours, on the other hand, prodice a single 
impression on the eye, and it is doubtful whether w@ can analyse 
them,» But smell resembles souud and not light in this particular. 
For ina mixture of smells, it 1s possible, by practice, to distin- 
guish each ingredient, and ab I have shown, to match the sensa- 
tien by ammiure. a 
With regard to the mechanism by which smell 1s ,conveyed to 
the nerve, all that can be said is pure speculation. But as it js 
supposed that the vibrations of sound arqgonveyed to the auditot y 
nerve through the small cirrm, or hairs which spring out of 
round cylingirical nerve-cells in the superficial layer of connective 
tissue of thg epithehum of the intern€l ear, and that each is 
attuned to some particular note of vibrations, so it may be 
imagined that theehair-like precesses connected with the spindle- 
shaped cells, themselves communigating with the nerve-fibres of 
the olfactory nerve, are the recipients of the vibrations causing 
. smell, Although the rate of such vibrations is extremely rapid, no 
less indeed ın the case of hydrogen than 4,400,000,000,000,000, 
or the four quadnilions, four trillionth part of a second, yet the 
wave-length is by no mgans so small, for it averages the 2-r00th 
of an inch, a magnitude quite visible with the naked eye. And 
hydrogen has no smell; those bodies which have smell, and 
higher molecular weight, must necessarily have a slower period 
of vibration, and possibly greater wave-length. 
It 1s doubtful whether there exists a lower limit to our sense of 
smell, The vapours of osm®& acid, carbon tetrabromide, sele 
.mum, tellurium, and arsenicous and antimonious oxides are 
among the heaviest known, and they have a most distinct smell, 
There appears to be a limit in practice, however, owing to the 
non-volatility of substances of high molecular weight at such 
temperatures at which smell may be perceived. The intense 
perfume of flowers 1s to be ascribed to the terpenes, of which 
common turpentine 1s one, or to ther products of oxidation, and 
«these bodies all possess a molecular weight of 136, and the 
ispecific gravity 68, a specific gravity which appears to excite the 
olfactory nerve most powerfully. 
| I bring forward the theory adduced with great diffidence. 
The problem is to be solved, ın my opinion, by a careful measure- 
ment of the “lines” in the spectrum of heat-rays, and the calcu- 
lation of the fundamentals, which. this theory supposes to be the 
cause of smell, Such measurements and calculations, even if 
they proved the theory untenable, would have great value for 
their own sake, and labour expended in this direction would not 
be last. Whether successful or not, it would at least be a first 
assault on what old John Bunyan called ‘‘ Nose-gate of the City 
of Mansoul.” ; WILLIAN RAMSAY 
University College, Bristol 


give a‘con- 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE,—A syndicate, & which Dr. Ferrers, Prof. 
Stokes, Prof. Balfour, Mr. Todhunter and Mr. Trotter may be 
taken to represent the interests of sctence, has been appointed to 
frame regulations for the new degrees of Doctor of Science and 
of Letters. Candidates for these degrees are required by the 
new statutes to have made some original contribution to the 
advancement of science or of learning. 

In the-last Mathematical Tripos under the old regulations 
(January, 1882) the full marks were 27,150, and the average 
marks of the first ten wranglers were 6712, of the last ten 2890 ; 
first ten senior7optimes average 2093 ; first ten junior optimes, 
818. Out of 1407 marks given to the problems in the first three 
days, the first ten wranglers gained an average of 255; out of 
8161 given to the problems in the last five days, the same ten 
averaged 849. z 

An important report by Mr. G. H..Darwm, who was the 
additional examiner in the same tripos, criticises severely the 
style in which the work of many men was done. Not a few 
sent up answers in atrdécious handwfiting,.and omitted to define 
many symbols employed. The subjgcts which exhibited the 
average weakness of grasp most flagrantly was thermodynamics. 
A gieat many men had read something of it, but very few really 
understood what they attempted to explain, ‘‘ Extraordinary 
muddle and confusion” was sent up in answer.to a question on 

e 


special -reasons it may be prolonged for a fifth year. 


+ 

-ta 
the absolute scale of temperature. On another question, while 
the very elements of the stfbject were unknown to those who 
answered, the same men reproduced faultlessly the algebraical 
cal@ulation of the thermodynamic function for a perfect gas, 
Mr. Darwin strongly recommends such changes ih the style of 
questions as that half intelligence may be more strjngently 
treated, and men induced to read le%s and master ond and to 
gain a comprehension of physical principles. i 

The afħlıatıon of University College, Nottingham, to Cam- 
bridge University has been formally recommended, so soon as 
the constitution of its governing body has been altexed so as to 
admit a representative of the University. Scientific subjects 
have full recognition in the college ¢ourse of study, by which 
exemption from one-year’s residence at Cambridgegmay be 
obtained, provided th student takes a degree in honours. 

When Statute B cames into operation, the present Board of 
Natural Science Studies is to be refflaced hy two Boards—that 
of Physical and Chemical Studies and that of ‘Biological and 
Geological Studies. These Boards Will include, begdes the 
Professors and Readers belonging to these stud.es, the Trgpos 
Examiners of two years m the respective subjects belonging to 
the Boards, and three members of the Senate elected to serve 
for three years. j 

The second part of the Natural Sciences Tripos this ‘year has 
no name in the first class, a result probably attributable to the 
transition state of the Trıpos. Next June a better result may 
be anticipated, unless students with one consent let alone the 
more advanced parts of all the subjects. If this is the conse- 





‘| quence of the recent changes, it will be much to be regretted. 
° 


OXFORD.—The term that has just ended has been chiefly 
remarkable for the fact that the new Statutes have come into 
operation ın default of obstruction in Parliament. Already at 
several of the colleges, tutors and lecturers who have vacated 
their fellowships by marriage, have been re-elected “‘ official 
Fellows ;” and others who hold fellowships under the old 
ordinances have transferred themselves to the new officral clag. 

But little legislation has been effected in Convocation: the 
only proposal of the Hebdomadal Council which provoked oppo- 
sition was that to raise the University dues from five shillings to 
seven and sixpence a term, and to double the fee for Respon- 
sions (smalls), making it 2/, instead of w. Both proposals were 
carried on a division. The new Statute on Private Halls—con- 
taining provisions for bringing the masterand students of such 
halls under the direct supervision of the University—was passed 
after being amended in Congregateon. A Statute postp8ning 
the date of, the University Examinations was also passed; so 
that in future the final honour schools will not commence kefore 
the last week of term. 

During Michaelmas term, there will be offered two scholar- 
ships for proficiency m Natural Science. At Balliol there will 
‘be an election to a scholarship on the foundation of Miss Hannah 
Brakenbury, “for the encouragement of the study of Natural 
Science,” worth 80/7. a year (557. and tuition free), tenable during 
residence for four years : open to all such candidates as shall not 
have exceeded eight terms from matriculation, This examina- 
tion will begin on Thursday, November 16, at ten o’clock. Papers 
will be set in the following subjects :—(1)Mechanical Philosophy 
and Physics; (2) Chemistry; (3) Biology. But candidates will 
not be expected to offer themselves in more than two of these. 
There will be a Practical Examination in one or more of the 
above subjects, if the Examiners think it expedient. There will 
also be-an optional paper in Mathematics; and the literary 
qualifications of the candidates will be tested by an English 
essay, or by a paper of general questions. 

At Trinity College one Millard and Combe Scholarship, of 
the annual value of 807., without limit of age, will be awarded 
in October next for proficiency in Natural Science if any Candi- 
date of sufficient merit offers himself. Th® Scholarship is 
tenable in the first instance for two years, and will be prolonged 
for two years more, if the President and Fellows are satisfied 
with the industry and good conduct of the scholar. ie 

e 
subjects of examination will be Chemistry and Phy~ies. Candi- - 
dates may also offer Mathematics, if they wish to do so 
and give notice a week before the examination. Special weight 
will be attached to excellence in one or two subjects, rather than 
to a less thorough knowledge of all. Candidates will also have” 
an, opportunity of doing one Classical paper. The scholar 
elected will not necessarily be required to commence residence 
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infmediately. The President will, receive the names of candi- 
dates afd their testimonials of character on Tuesday, October 
“yo, between 8 and 9 p.m. _ The examination will commence 





én Wednesday, October II, at 9 a.m. . ? 
NS SCIENTIFIC SERIALS 


Proceedings of the American Philosophical Society; vol. xix, 
No. 109, June to December, 1881.—Continuation of notes on 


« an Egyptian element ir the names cf the Hebrew kings, &c., by 


r 


” salts, 


s 


< saouah. This porticn of the author’s exhaustive history of the 


‘ 


` 


. Notes on North American JZicrogasters, with descriptions of new 


` Engler. 


S. P. Lesley.—Notes on the Seology of West‘Virginia, by J. C. 
White.—Bhotodynamic notes, III, and IV., by P. E. Chase, 
On Algfskaite, a new member from the series of bismuth sulpho- 
y G. A, Kenig.—The aurifereus gravels of North 
Carolina, by H. M. Chance.—Oa some mammalia of the lowest 
eocene beds of New M@xico, by E. D. Cope.—Notes on the 
Quinnemont coal* grou» in Mercer Co. of West Virginia and 
Tazewell co. of Virgitia, by J. J. Stevenson.—Notes on the 
cgal-fiéld near Cafion City, Colorado, by the same,—The brain 
one cat (Felis domestica) ; I., Preliminary account of the gross 
anatomy, by B. G. Wilder.—Exploration of the River Bene 
with the hitherto une®plored regions of Bolivia, by E. R. Heath, 
—The names of the Gods in the Kiche myths, Central America, 
by D. G. Brenton. 


The Transactions of the Academy of Sciences of St. Louis, 
vol, iv. No, 2, 1882.—The hieroglyphic tablet of Pompeium 
grammatically translated and commented on, by E. Seyffurth.— 


- specie’, by C, V. Riley.—Descriptions of some new Tortricidae 
(leaf-rollers), by the sime.—On certain problems in refraction, 
by F. E. Nipher.—Magnetic determinations in Missouri during’ 
the summer of 1880, by the same.—‘“‘ Reveision of type” in the 
“digastric muscle of the human being, by C.-A. Todd.—Ephe- 
meris of the satellites of Mars for the opposition of 1881, by H. 
S. Pritchett. —The genus /soe¢es in North America, by E. Engel- 
m@an,—Auroral phenomenon, September 12, 1881, by E. A, 


Revue d Anthropolegte, Paris. Deuxieme, Fascicule (1882), 


contains :—A paper by Dr. Paul Broca—left incomplete at his | 
death—on so-called Ectromelian monstrosities, or those in whom | 
there is an abnormality, but not an absence, of certain parts of | 


the body.—Contributions to the study of muscular variations in 
human races, by Théophile Chudzinski. 


the cephalometric square, and its mode of application, by Dr. 
Tofinard, who also describes the respective merits and de- 
merits of ‘the metkods usually employed by artists to de- 
termine the facial angle and its relation to other parts of 
the body.—On the populations of the peninsula of the Balkans, 
by the late French geographer and traveller, Guillaume 
Lejean, sometime vice-consul at Khartoum, and at Mas- 


_ origin and settlements of all the various peoples who have 
occupied the Hemus peninsula since it was held by the ancient’ 
Thracians, ends with ‘the complete subjection, in the thirteenth 
century of the Slaves by Latin princes holding lands under the’ 
Greek Empire.—-In a paper entitled ‘‘ Les Griots,” Dr. 
Berenger-Feéraud describes those itinerant musicians who are to 
be met with in every part of Central Africa, from the shores of 
the Atlantic to the Indian Ocean, and who, notwithstanding the 
low castes to which they belong, constitute a distinct confedera- 
tion under the authority of a chief, who exercises great authority 
over its scattered members, and levies a heavy tax for his own 
use from their general receipts. These people, whose name of 
Griots is a French corruption of the Ouolove word ‘‘Gwewonal,” 
are regarded with fear and repugnance by the negro natives of 
the lands‘which they traverse, and where they are looked upon 
as members of an impure caste, whose dead are capable of 
bringing sterility and perpetual drought to the ground in which 
they are buried. They are skilled in improvising and reciting ; 
and while some plav the violin and guitar, the least gifted among 

them beat the tam-tam or play on various discordant wind- 
instruments. The confederation is undoubtedly of long-standing, 
and while the Gricts, who perpetuate many ancient myths and 
songs, contribute towards the maintenance of some degree of 
intercommunication among the African races, they are credited 
with fomenting frequent dissensions, by trafficking with the iafor- 
mation ‘which they acquires through the extraordinary license 


This paper is one of a ' 
serges, the earlier parts of which appeared in the Kewe for 1873-' 
1874, and which will be continued in subsequent numbers.—On' 





granted them of going where they will among rich afd poor, 
both in times of war and peace. —A critical review of all that is 
known of tle Chukches, or Yu-its, by M. J. Deniker, gives the 
substance offwhat has been learnt of the ethnological and social 
standing offfhese Arctic peoples from the nargatives of Nordqvist, 
elie a the Russian Argoustinovitch, Krause, Dall, and 
others, ` 


Mathematische und Natur wissenschaftliche Mittheilungen, &e. 


(Berlin Academy), Heft 1, 1882.—eReport of work in connection - 


with the Humboldt foundation for natuyl research and trayel, 


:by E. Du Bois Reymond.—Thé thermo-dynamics of chemical 


rocesses, by H. Helmholtz.— On abnormal forms of ‘pine-cones, 


‘py A. W. Eichler.~gOn the molecular refraction of liquid 
‘organic compounds, d 

‘apparatus of the gill-less Hylodes martinicensis, by E. Selenka. 
'—On the differences ofephase of electric vibrations,’ by A. Ober- 
; beck.—On twisted rock- crystals, by E. Reusch.—On geognostic 
, observations by G. Schweinfurth in the desert between Cairo 


H. Landolt,*-The embryonal excretory 


and Suez, by É. Beyrich.—Investigation of vgleanic rocks from 


' the region of Abu-Zabel, of the Ismailia Canal, by E. Arzruni, 
: —On the terminal growth of, phanerogam roots, by S. Schwen- 


dener.—On an abundant exhalation of sulphuretted hydrogén iñ 


' the Bay fof Mesolungi, by G. Von Rath,—-On transformations 


of amide by action of bromine. in presence of alkalies, by A. 
W. Hofmann.—Qn the phosphatgs of thallium and lithium, by 
C. Rammelsberg.—--The present state of science, by E. du Bois- 
Reymond.—On the production of amides of mono-basic acids 
of the aliphatic series, by A. W. Hofmann.—On the production 
of mustard-oils, by the same.—Crystallographic researches on 
sublimated titanite and amphibwle, by A. Arzruni.—Congratu- 


doctor-jubilee, : 


THE last number of the Yournal of the Russian Chemical and 
Physical Society (vol. xiv. fasc. 5) contains several valuable 
papers. Prof. Mendeleeff contributes an interesting paper-‘‘on 
the heat of combustion of hydrocarbons,” and a note on his 
experiments on the resistancce opposed by water to the motion 
of solid bodies.—Prof, Butleroff contributes a notice on the im- 
portant question as to the variability of atomic weights, . and 
another,on the oxidation of isodibutylené by permanganate of 
potassium; and M. Woeikof discusses the influence of local 
topographical conditions of meteorological’ stations on the 
average temperatures of winter.—Besides, we notice papers on 
the formation of hypochlorites and chlorates during the decom- 
pe of chlorides by means of a current; by MM. Lyadoff and 

ikhomiroff—On the separation of barium from strontium and 
calcium by means of chromates, by M. Meschersky.—On the 
structure of nitrated products of the fat series, by M. Kisel.—On 
the critical state of bodies, by M. Stoletoff.—On the electrical 
conductibility of vacuum, -by M. Kraewitsch.—On vibratory 
telephonic signals, by M. Jacoby. i 


- SOCIETIES AND ACADEMIES: . 
YoNpon 


Royal Society, June 15.—!* On a Deep Sea Electrical Ther- 
mometer.” By C. William Siemens, D.C:L ; F.R.S. 


Society (Proc. Roy. Soc., vol. 19, p. 443), I showed that the 
principle of the variation of the electrical resistance of a con- 
ductor with the temperature might be applied to the construction 
of a thermometer, which would be’of use in cases where-.a 
mercurial thermometer is not available, 3 ° 1 
The instrument [ described has since been largely used as a 
pyrometer for determining the temperatus" of hot blasts and 
smelting furnaces, and Prof. A. Weinhold (Annalen der Physik 
und Chemie, 1873, p. 225), using the instrument with a differential 
voltameter described in my paper referred to, found its indica- 
tions to “agree very closely with those of an air thermometer 
within the limits of his experiments from 100° to roco°C, Iam 
not aware, however, that any results have been published’of its 
application to measuring temperatures where a much greater 
degree of accuracy is requjred, as in the case of deep sea obser- 
vations. My friemd, Prof. Agassiz, of Cambridge, U.S., 
ordered last year, for the American Government, an instrument 
designed by me for this purpose, and during the autumn it was 
subjected to a series of tests on board the United States Coast 
and Geodetic Survey steamer Blake, by Commander Bartlett, 
The apparatus consists essentially of a coil ofsilk-covered iron 


latory addresses to Von Bischoff and to Henle on attaining their 
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wire ‘18 fillim, diameter, and about 432 ohms resistance, attached 
to an insulated cable by which it gan be lowered to the required 
depth, and copnected so as to form one arm of a Wheatstong’s 
bridge. ` The corresponding arm of the bridge is fgrmed by a 
second’coil made pragisely similar to the former one ahd of equal 
- resistance, This coil is immersed ina copper vessel filled with 
water, and the temperature of the water i. adjusted By adding 
iced or Hot water until the bridge i$ balanced. The temperature 
of the water in the vessel iş then read by a mercurial ther- 
mometer, and this will also be the temperature of the resistance 
coil.* ? š 
'To avoid the error, which would be otherwise introduced by 


the leads of the resistance coil, the cable was constructed of ay 


double core of insulated copper wire, prd¥ected by twisted gal. 
vanised steel wire. One'of the copper cores was connected to 
each arm of the bridge, and the steel wirg served as the return 
earth connectien for both. -  _ 

Sir W. Thomson’s marine galvanometer with a mirror and 
scale was employed*to determiné the balance of the bridge. 

Mr. J. E. HilgaM, assistant in charge of the United States 
Coast and Geodetic Survey, has sent me the results of Com- 
mander Bartlett’s experiments. The apparatus was set up on 
board the Blak in April, 1881, and. experiments were made off 
the east coast during August. In each series of experiments 
the temperatures at different depths were first taken by Miller- 
Casella thermometers attache® to a sounding wire. A sinker 
was then fastened to the resistance coil, and it was lowered by 
the cable to the same depths, and the temperature read by means 
of the mercurial thermometer attached to the comparison coil, 
The depths at which readings wgre taken ranged from the sur- 
face down to 800 fathoms, and experiments were made both in 
rough and still water. The temperatures recorded varied from 
38°'5° to 81°5° F. In every case the readings of the electrical 
instrument were precisely the same as those of the Miller-Casella 
thermometers for the surface and the maximum depth; but for 

. intermediate positions it was observed that the electrical thermo- 
meter in almost every case gave a slightly higher reading. This 
discrepancy may be accounted for, I think, by the circumstance 
that the electrical thermometér gives the temperature of the 
water actually surrounding the coil at the moment of observa- 
tion, whereas the Miller-Casella instrument brings to the surface, 
or at least its readings are effected by, the maximum or minimum 
temperatures encountered in its ascent or descent, which may 
not coincide with that at the point of stoppage, This furnishes 
a very strong argument in favour of the stiperior accuracy of the 
electrical instrument. 

It was found that about five minutes must be allowed at 

. each observation for the resistance coil to assume the temperature 
of the water surrounding it, and a second period af five minutes 
for adjusting the temperature of the comparison coil on deck. 
Allowing five minutes more for~lowering the cable, fifteen 

- minutes sufficed to complete a deep sea observation. 


Chemical Society, June 1.—Dr. Gilbert, president, in the 
chair.—-The following papers were read :—Determination of 
nitric acid in soils, by R. Warington. The sample should be 
taken in dry weather from the subst], as well as from the sur- 
face, It is dried at 55° C., and powdered, About 200 to 500 
grms, are extracted in a vacuum filter with about Ico c.c. of 
water ; the extraction requires ten to forty-five minutes. The 
nitric ‘acid is determined by a modification of Schloessing’s 
method, the nitric oxide gas obtained being measured.—On a 
spectroscopic study of chlorophyll, by Dr. Russell and Mr. 
Lapraick. The authors have not endeavoured to isolate a pure 
substance, but have endeavoured to follow spectroscopically the 
changes of a body (op bodies) which gives a particular absorp- 
tion spectrum, This chlorophyll was extracted by a mixture of 
alcohol and ether, and gives the well-known absorption spectrum 
of four bands easily seen, and three other bands in the violet 
end, which are not:noticed with gaslight. This chlorophyll, 
by treatment either with a small quantity of almost any acid, or 
with some salts, as ferric chloride, mercuric chloride, &c., or by 
heat, is changed, and gives another characteristic spectrum, to 

‘ which the authors gave the laboratory name of ‘‘half-acid” 
chlorophyll ; by the action of strong Ifydrocbloric acid, a further’ 
change is produced, and an absorption spectrum is obtained, 
which is named “acid” chlorophyll. Allealies act on chloro- 
phyll, and give eventually an absorption spectrum of one broad 
band in the red’ Very concentrated caustic potash solution 
splits this band into two bañds, one of which ultimately dis- 
= s 
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appears. The eye obsérvations and measurements were checked 
with photographs taken by Cant. Abney. Alleleay®& gave 
similar results, except some acid leaves, from the vine, &c., 
which® gave half-acid chlorophyll instead of the normal produute 
when extracted with alcohol and ether. i 


- ai 

Zoological Society, June 6.—Prof# W. H. Flowey WR.S., 
president, in the chair.—The Secretary called the attention of 
the meeting to the curious way in which the young Cormorants 
lately hatched in the Gardens were fed by the parent birds, and 
exhibited a drawing by Mrs. Hugh Blackburn illustrating this 
subject.—A communication was Sead from Prof. St. George 
Mivart, F.R.S., containing a series ofeobservations on certain 
points in the anatomy of the Cat-tribe (@/uroidea)s—Mr. 
Howard Saunders readea paper on some eLaride colled by 
Capt. H. H. Markham, R.N., o2 the coasts of Peru and Chili; 
comprising, amongst other rarities, the@third known example of 
the large Fork-tailed Gull (Xema furcatum), a species which 
had been vainly sought for on the Pacifit coast of America for 
upwards of thirty years. The author drew attention fo 
peculiarities distinguishing the various species of gulls found in 
the Pacific from those of the rest of the globe, and pointed out 
that, owing to oceanic currents, the coffnection between the 
species now, only found on opposite sides of the equator had 
evidently been much more recent in the Pacific than in the 
Atlantic.—Prof. F. Jeffrey Bell read a paper containing an 
*attempt to apply a method of formulation to the species of the 
Comatulide, and added the description of a new species, which 
he proposed to call Actinometra annulata,—Mr. Francis Day, 
F.Z.S., read some notes on the supposed identity of a spæimen 
of a fish determined by Dr. Gunther as Anguilla kieneri with a 
Gadoid Lycodes.—Mr. E. J. Miers read the second portion of 
his paper on the crustaceans received by the-British Museum 
from the Mauritius, and called special attention to what appeared. 
to be a variety of Palinurus lengimanus of the West Indies 
which occurred in it--Mr. W. A. Forbes read the fifth of his 
series of papers on the anatomy of Passerine birds. The present 
communication was devoted to the consideration of the structure 
of the genus Orthonyx, which was shown to be a true Oscinine 
form.—Mr. H. J. Elwes exhibited and’ made remarks on a 
Stonechat (Saxicola) which he had obtained during a recent 
expedition to the Aures Mountains of Algeria.—The Secretary 
exhibited a series of the diurnal and nocturnal lepidopterous 
insects bred in the Insect House in the Gardens during the 
present season. j 


Royal Horticultural Society, May’23.—Sir J. D. Hooker in 
the chair.—Foliage injured by sait in the late gale:—Dr. Church 
described experiments he had made at Cirencester during the tast 
fifteen years to ascertain the amount of salt in the rain brought by 
autumnal gales, especially from the south-west, He found from 5 
to 7 grs. per gallon, while the ordinary amount was only ‘5 grs. 
The average winter amount was but slightly in excess of the 


followed for a few days after the gale, the salt sparkled on the 
trees, even at a distance of thirty-five miles from the sea, The 
salt abstracted the moisture fram the leaf-cells, and formed a 
condensed solution, so that the leaf became completely dried up, 
and perished. Mr. McLachlan added that salt had been ob- 
served on windows at Lewisham, as at Croydon, and elsewhere. 
Sir J. D. Hooker remarked that Dalton was the first to record 
a similar observation at the beginning of this century. With 
regard to beeches withstanding the gale better than oaks, as men- 
tioned at the last meeting, it was elicited that they were unhurt 
at Kew, and Valewood, Haslemere, but at Cirencester, in Dorset- 
shire, and Cornwall, they suffered severely. Mr. Blackmoor 
exhibited foliage of pears, &c., from Teddington, some of which 
was quite unhurt ; of other trees growing ae to them, the 
leaves were much injured. Vines and peaches showed similar 
differences, He suggested that it could not be salt in this case. 
The opinion generally entertained was that such discrimination 
were due to the trees being of relatively hardy and less hardy 
kinds,—XRhododendron triflorum: Mr. Mangles exhibited sprays 
of this species from the Himalayas, Jt belongs to the scaly- 
leafed section, and he observed that members of this group will 
not hybridise with any species of rhododendron without scales on 
the foliage.—Malformed tulip: Mr. Smee exhibited a tulip 
having petals distributed down the peduncle, a not. uncommon 
occurrence. Mr. Henslow remarked on the fact that when such 
a petal was half-green and’ half-cqloured, the tendency of the 


average summer quantity. - He noticed that in Oakley Park, ° 
one side of the trees was severely injured, and that, if no rain ` 
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latter half is to check the growth and elongation of the peduncle. 


This caes the larter tc bend over towards the side on which 


the petal is attached, anc often so much so.that it cracks on the 
opposite side, and may even decapitate itself.—Change of Sx in 
Rhododendrons : The Rev. G. Henslow showed a flower in which 
the™oxgila was doubled, tge stamens partially petaloid, while the 
pistil es pen below with stamens, a tuft of imperfect petals 
and stamens arising from the base. He showed a drawing of a 
somewhat similar condition made in 1875, in which the style 
had become strap-shaped, was partially coloured red, and bore 
ee on the margins; the pollen, however, was evidently 
abortive. i 


o 
Entemological Society, June 7.—Mr. H. T. Stainton, 
F R.S@ president, in, the char.—Mr. R. B. Mason exhibited 
dark varieties of Zygena filipendule, and Callimorpha dominula, 
as well as of the insect fcamerly supposed to be Agrotis helvetina, 
Boisd., but which*was now believed to be a remarkable variety 
of Noctua augur.—TheePre-ident remarked that there had been 


a great mortality this sprimg among the young larvæ of the |e 


currant saw-fly (Mematus ribestt)—Mr. McLachlan read a 
revised list of British Z>:choptera.—Mr, W. L. Distant read 
descriptions of new species and a new genus of Cicaadide from 
Madagascar.—Mr. A. G. Butler communicated descriptions of 
heterocerous Lepidoptera collected in Chili by Mr. Edmonds: 
Geometries. 2 s 

Victoria (Philosophicaly Institute, June 15.—Annual 
meeting ; the Right Hoa. the Earl of Shaftesbury, K.G., in 
the chair.—~Prior to the delivery of‘an address on the- scientific 
aspect® of the last Palestine survey, by Mr. Trelawney Saunders 
—wwho gave a careful analysis-of ‘the valuable results of the'sur- 
vey of Palestine, especiclly noticing the accord of the results 
with the Bible narrative—the honorary secretary, Captain F. 
Petrie, read the report, from which ıt appeared that'the- total 
number of members was now upwards of 930, Prof: Pasteur 
and many other well-known men of science having jomed the 
Seciety in the past year. 

PARIS 


Academy of Sciences, June 12,—M. Jamin in the chair.— 
The death of M. Conal:a, Correspondent in Rural Economy, 
was commented upon.ṣ—On a point of the mathematical theory of 
effects ın the game of billiards, by M. Resal.—Characters and 7éle 
of double salts formed by fusion, by MM. Berthelot and Tlosyay.— 
Remarks on the use of zinc-carbor couples im electrolysis, by M. 
Bewthelot.—Note on some, explosive alloys of zinc and platinum- 
metals, by MM. Deville aud Debray. Osmium is the only one 
of the platinum metals which does not retain zinc when one 
treats its alloy having a large excess of zinc, with an acid capable 
of dissolving this metal. The action of zinc on osmium-iridium 
1s explained, according to laws of thermo-chemistry, (The heat 
liberated in union of zinc with indium is enormous, and greatly 
exceeds that in union of osmium and iridium),—M. de Lesseps 
reported on the Suez Canal, and gave an account of the s.s. 
Austral,—M. Schleesing was elected Member in Rural Economy 


in room of the late M. Decatsne.—Programme of- astronomical , 


work to be done by the scientific expedition sent to the south 
pole, by M. Loewy. Classing the observations as (1) accidental, 
and (2) regular, those of the transit alone belong to the first ; 
the-segond class include determination of the hour, the latitude 
and the longitude; of the radiant points of the southern 
heavens ; and search for comets.—Observation of the Venus 
transit at Cape Horn. by M. Mouchez. The Transit Com- 


~ mittee reluctantly gave up the island of Cape Horn for the 


mouth of the River Senta Cruz -in Patagonia (for the most 
southerly station), the chances of good weather being so small ; 
but they urge the importance of providing the Cape Horn scien- 
tific mission. with instruments for transit observations.—Instruc- 
tions for the naturahsts of the Cape Horn Mission, for 
investigation of the animals on Terra del Fuego and adjacent 
islands, by M. Blanchard. Jufer ala, the small mammals, as 
unable to cross wide arms of the sea, should throw light on 
questions in physical geography. Do the land birds‘migrate ‘to 
the continent in winter? Are there batrachians in those parts ? 
&c. Special means must be taken ım those cold and wet 
climates for discovery of insects, few species of which attract 
notice-by number or bright hues.—Instructions for the mission 
to-Cape Horn,’ by M. Duchartre. In botany, special regard 
should be given to marine algee.—Geological instructions, by 
MM. Daubrée and Des Cloizeaux. Search for fossil dériseand 
tor earthy meteorites and masses of native iron'is urged ; also in- 


wT 


| vestigation of raised beaches.—Programme of meteorologgcal and 
magnetic observations, by M. Angot. Durect observations to be 
mage at 4 and 8 a.m, and p.m.*at midday and at midmight, (the 
expedition a complete series of registering appatatus, and for 
certain inst@ments, a double series). Jnter aha, full instructions 
me given Y observation of austral auroras.—-Observations of 
planets 2219 222, 223, 224, and of Comet æ 1882 (Wells) at Paris 
Observatory, by M. Bigourdwn.—Observations of tha same 
comet with the 7-1nch meridian circle at Bordeaux Observatory, 
by M. Rayet.—Ditto with the b-mch Brunner equatorial at 
Lyons, by M. Gone-siat.—On a mod# of transformations of 
figures in space, by M. Venecek.—On the law according to which 
tre electromotive force of a magneto-electric machine varies in 

anction of the resistagte of the exteyor circuit, by M. Deprez. 
The diminution of electromotive force in the rmg, when the 
current becomes very infense, is due to insufficiengy of the m- 
ductois, The-wires of the ring cut the magnetic ljues of force 
at an angle increasingly different from a right angle (at which 
maximum force is had).—Oscillasions of the plane of polarisation 
by the discharge of a battgry ; simultaneitywof electrical and 
optical phenomena, by MM. Bichat and Blondlot. A Leyden 
jar was discharged through a coil round a tiansparent body {e g, 
flint) between polariser and analyser, and each time there was 
reappearance of the extinguished light, In one arrangement the 
image of a slit in the polariser was vieyed m a rotating mirror, 
with a telescope,” at each discharge ; and one saw a series of 
bright bands (as in the case of a spark). The plane of polarisa- 
tion was proved to oscillate about its normal position.—-Decom- 
position of salts by matters in fusion, by M. Ditte.—Action 
of heat on an acid solution of sulphate of nickel in presence 
of sulphuretted hydrogen, by M. Baubigny.—On the me- 
chanism of putid fermentation, and on the alkaloids resulting 
from it, by MM. Gautier and Etard.—On the decomposing 
action of certain organic matters on oxygenated water ; à propos 
of a memoir by MM. Beit and Regnard, by M. Béchamp.—On 
the aptitude communicated to cold-blooded animals to contract 
charbon by raising their temperature, by M. Gibier. Charbon 
was communicated to frogs (five out of twenty) compelled to 
live, after inoculation, in water at 35° to 37°. The bacteria 
developed were longer than usual (due to slow circulation).— 
Does the mechanism of absorption of virus vary with the nature 
of the wounds? Does the nature of the wounds affect the 
éfficiency of surgical intervention? by M. Rodet. The nature 
of the wound affects only the rapidity of the propagation, not 
at all the mechanism of absorption; the penetration is, in by 
far the most cases, by the lymphatic vessels, very rarely by the 
blood-vessels exclusively, and seldom, comparatively, by blood- 
vessels and lymphatics.—On the sub-basaltic alluvions of the 
€orions (Ardèche), by M. Torcapel.—Probable lowering of the 
current water in the valley of the Seine during-the summer and 
autumn of 1882, by MM. Lemoine and de Préandeau.— M. Carré 
described a new fire-alarm; an iron wire, constantly stretched 
by a spring, and closing a circuit (with bell) when elongated by 
heat ; communication is made by rupture, as well as by expan- 
sion of the wire. 
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Br e a - 
THE FUNERAL TENT OF AN EGYRTIAN 
‘ .® QUEEN 
The Funeral Tent of an Egyptian Queen. BÈ Villiers 


Stuart, of Dromana, M.P. (London: John Murray, 
1882.) 


E startling discoveries of the royal mummies in 

the pit of the Deir-el-Bahari has already been the 
subject of great interest, and cast an wexpected light on 
the history. of embalming and the vicissitudes of the dead 
as well as the living, revealing the unexpected transport 
of the monarchs from their costly chambers and sarco- 
phagi of the Bib&an-elMolonk to the Deir-el-Bahari in 
the fifth year of & monarch named Herhor, of the 21st 
_ dynasty, one of that line of ambitious pontifis who, at a 
time of nationa] decay, mounted the Egyptian throne. 
That the tomb of the Deir-el-Bahari was the resting-place 
of Herhor himself and his s family appears from the dis- 
covery of their mummies af the same site along with 6000 
sepulchral objects, some of which are already filtering to 
Europe, and others discovered at least ten years ago, 
already enrich the collectiong of the Louvre. The nume- 
rous duplicates of the smaller and portable objects can 
neither be all retained in the country, nor is it desirable 
they should be in the interests of science, for the interest 
would be languid-which-allowed them all to remain on 
the banks ofthe Nile. “The reason why these archzolo- 
gical treasures were deposited in the Deir-el-Bahari is 
quite uncertain, and as the ‘hieratic inscriptions on the 
shrouds only speak of their removal and condition, the 
cause is likely for the present to remain undiscovered. 
The Deir-el-Bahari was built by Thothmes I., II., Hatasu, 
the ambitious queen, andher warlike brother Thothmes 
III., as it was a spot especially favoured by the 18th 
dynasty. Probably the 21st dynasty was descended by 
the female line from’the-18th, for families do not readily 
become extinct in that direction, and there are living 
descendants of the Plantagenets at the present day, The 
resumption of the titular names of the 18th dynasty by 
the 21st also points to a connection between the two 
families, although it is difficult to conceive the precise 


point from which it started. Ag however the first monarch , 


of the 21st‘had been a- prince- Sof Kush or Ethiopia, and 
these princes or viceroys were‘continued in a lineal 
descent diring the’ r8th-and 19th dynasties, it may 
perhaps be the case that ‘Pinotem I. and II. were de- 
scended by that family from the monarchs of the 18th 
- dynasty. 

Tt is not necessary to dwell on the mummies, but some 
of the-facts mentioned by Mr. Villiers Stuart in his work 
“are remarkable, such for example as the wailing of the 
Arab women -along tthe Nile on their removal by the 
steamers to thé Museum ‘of iBoulaq, for although pro- 
fessional mourners:the-lamentations of these women were 
spontaneous .and -gratuitous. On the arrival of the 
mummies at Cairo, that of Thothmes III. was unrolled, 
and that ‘illustrious soldier, *a little ‘man, a martial 
pigmy of the mostfragile mould, far more fragile than 
the flowers -with which he was ‘surrounded, vanished 
like a dream.after, as it is'said, arapid photograph had 
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been taken of his features, so thgt only a carte de visite 
of his remains has been left for pésterity. Rameses Il. 
was a hero of the grenadier type, for his height is ag least 
six fgety but he has not been unrolled, the loss of 
Thothmes III. having discouraged the Boulaq authorities, e 
so that for the present the vexed question of his features, 
whether the heroic aquiline nose®or the ordiner fat 
Egyptian, remains in abeyance. The other mummies 
which have been partly denuded are the priest Nebsen1, 
of the 18th dynasty, whose features are good Egyptian, 
and Pinotem II., whose capacifus mouth : and thick lips 
anngunce a Nigritic origin or intermixture of blood ; 
othérs, as Isiemkhebeand Makara, havg been left’ imthelr 
bandages for a. future period to unravel. The queen 
Notemut, the grandmother of Makara,,and a remote ` 
progenitor of Isiemkheb, had howevey hair. streaked with 
silvery gray, and was an old woman still retaining the 
coquetry of a careful plaiting of her locks. Some of. th 
family were of mixed origin, and-when was the .Egyptian 
race otherwise, except when foreign conquests introduced 
other blood into the country. The greater portion, how- 
ever, of Mr. Stuart's work is-occupied with the description 
of the leather canopy of the queen Isiemkheb. This ancient 
pall was composed of numerous pieces of leather tanned by 
the bark of the soné or acacia, and sewn together by red 
cord, and is supposed to:have' covered the mortuary cabin 
of the sacred boat or horse,.to which itiformed a. kind of 
baldacchino. It is exceedingly brittle, and the colours’are 
„still well preserved, the centre.g feet long by 6 feet wide, and 
divided into two equal sections, one:of which is. covered 
by pink and yellow rosettes on a blue ground,.the. other 
displaying six flying vultures flying with extended wings 
and holding feather sceptres in their claws; they are sepa- 
rated from one another by horizontal lines of hieroglyphs, 
the name and titles of Masaharuta,*high priest of Amen 
Ra, the deity of Thebes, and a row of pink rosettes on a 
yellow ground. On either side is a flap divided from the 
central section by four bands of c&lours—blue, red, yeffow, 
and green—and further divided by a border of spearhead 
pattern. Below this comes a row of panels containifig a 
row of emblematical.devices,.predominant amongst which 
is the scarabzeus, flying with extended wings, thrusting 
forward the solar disk—emblems of the sun;god—but 
having with this emblem the representation.of a gazelle, 
supposed to be-the favourite of the queen, twice repeated, 
-a singular representation of two-united ducks, and-orna- 
ments like the Greek antefixal and the cartouche or 
royal name of Pinotem II. seven times.repeated. Below 
this is -a border of pink and ‘blue chequers St the 
bottom, with a broad kilt -of pink or perhaps originally 
scarlet. This magnificent work of leather measures 22 . 
feet 6 inches in length, and 19 feet 6,inches.wide, contain- 
ing a’space. of.201 square-jeet of leather. It is the most 
remarkable-object next to the historical mummies of the 
whole collection, and exhibits the greatest technical skill in 
preparation, and artisticexsellence in execufion and design. 
Its age is somewhere about the time of Solomon,-but the 
length-of the:reigns of the monarchs of the 21st dynasty 
lies entombed in the-vaults of the Serapeum, which con- 
tained the 24th; 25th, and.26th Apis mummies, and which 
‘Mariette found practically.inaccessible from the collapse 
of the vault. The period, however, was that of foreign 
alliances, as shown by the flight of Adad,the Idumman 
s K S 
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prince, to Egypt, and his marriage with the sister of the 
queen. Besides the devices the canopy was ornamented 
with a hieroglyphical inscription, the purport of which 
appears to Be that the queen in the future state was in the 
grms of Khonsu, one of the deities of Thebss, sôn ‘of 
Mut and Amen, “redolent with perfumes sweet as those of 
Punt&tee present Somali or Guarlafu, ani “crowned 
with flowers.” Those found in the coffins of this period, 
and which still preserved their original colours, have been 
determined to be blue larkspur, yellow mimosas, or 
acacias, and the white lots, besides which, according to 
Mr. Stuart, a moss was discovered in the coffins regem- 
bling æ kind found orly in Greece. e The coloured phate 
` of the canopy which accompanies this part of the work 
` gives an idea of the brflliancy of this remarkable piece of 
leather embroidery ag it appeared nearly three thousand 
years 2go. Specimens of this leather canopy, which dave 
been brought to England, show that the colours with which 
it was painted or dyed still retained their original lustre. 
* From some unknown circumstance they have, like the 
flowers, never paled by the effects of time. 

. In his commentary cn the text, which it is unnecessary. 
t> follow here in detail, Mr. Stuart has given an account 
of the scarabaeus, known as the Copris Isidis of Savigny, 
and detailed a fact noz generally known or described in 
the account of that insect. Instead of propelling. the clay 
ball or pellet or the durg cased in with clay as the other 
kinds of this family are said to do with their hind legs, the 
mule Copris Isidis carrias the ball on its head and neck, 
for which the peculiar formations of the horns and pro- 
jettions of the thorax are specially adapted. One has 
been found wending its way over the ground with its 
Spherical load. another has been knocked down bearing i it 
as the beetle hummed kis drony flight through the air. 

Besides the description of the leather pall, Mr. Stuart 
gives some account of the recently discovered pyramid of 
Pepj at Sakkarah and that of Haremsaf. The interior 
of these pyramids, unlilfe any of the others, was covered 
with, incised inscriptions coloured green, a peculiarity 
geen also on some sepulchral tablets. The inscriptions 
-of these pyramids are mythological phrases, consisting of 
formulas like those of the Ritual comparing the passage 


of the soul of the deceased kings after death through the 


heavens to the movement of the constellation Orion and 
the course of Sothis or the Dog Star. Amongst the other 
new facts mentioned in these inscriptions is that of the 
tree of life, which is placed in the island of the blest 
amongst the pools of the fields of the Aahlu or Egyptian 
Elysium. A new light is shed on the earlier mythology 
by these, texts, which chiefly turn on the Nut or goddess 
of the Ether, from whom Osiris and the monarch in the 
character of that god is descended. These remarkable 
texts have been translated by Bragsch-Bey, and Lauth. 
It is much to be regretted that these inscriptions are so 
entirely religious, and that these earliest of hieroglyphic 
monuments offer no contribution to the history of that 
remote period, Meidoum, is surrounded by tombs, in one 
of which the author found the name of Senofru of the 
3rd dynasty. The attempts to solve the antiquity of this 
` sepulchre from other sources has failed like all the earliest 
‘works of Egypt; for the passage is uninstructive,some 
scribes of a later age have scrawled or scratched a 


memorandum of a visit, but the walls are otherwise silent, 
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and the chamber has not been found in which the royal 
tenant was deposited. The nmstabas of the age do not 
abound in relics, and the antiquity of some of the terra 
cotta vases has been impughed, the criteria of the. different 
kinds of pottery being obscure. At Dashour the author 
found a Very early tomb of a person*named Afota; but 
althougi§the style of art announced a high antiquity, the 


inscriptions curt, and in te oldest form, offered ifo novel 


points of interest, they were hike those of the slab of the 
3rd dynasty at Oxford, supposed tg have Been brouglet by 
Greaves from Egypt. 

| Mr. Stuart has published the tomb of Ramee the 
governor of Thebes, in the reign® of Amenophis IV., and 
the so-called Khuenaten, and enters into a discussion « of 
the difference between Amenophis IV. ‘and the heretic 
monarch. The general -idea is that Amenophis IV. ` 
adopted the worship of the sun’s disk soon after his 
accession, and altered his name from “Amenophis, or “ the- 
peace of Amen,” to that of Khuenaten, or the “ Splendoir 
of the disk,” in honour of the orb of heaven, whose worship 
he had substituted for that of the Theban god. The fact 
that the featurés of Amenoph® and Khuenaten essentially 
differ, the one depicted as a rotund youth, the other. that 
of a haggard septuagenarian, had long attracted attention, 
and been explained on the dypothesis that the portraits 
of Egyptian royalty were conventional, and therefore not 
to be depended on, and that the introduction of the new 
worship had unshackled the technical details of the 
Egyptian artists. But who was the mysterious. Khuen- 
aten? was he an emasculated virility of the harem, or a 
withered senility of the Nigritic race who had ascended 
the throne of Egypt? Was he possibly the old queen 
Tii, who, ambitious of power, had assumed manly, costume 
and, attended bya mock or daughter queen and attendant 
princesses, endeavoured to set up a new capital and a 
foreign cultus at a small but rival capital. All is mystery, 
the facts pointed out by Mr. Stuart of the different features 
which could not change with the same facility as the ` 
name, the different functionaries of the two courts, the 
strange and servile homage paid by the courtiers of the 
old heretic and perhaps impostor, the copious bribery of 
the novel monarchy only add to the unsolved problem, 
and are not the least interesting part of the work. The 
identity of the two monarchs as two single gentlemen’ 
rolled into one will be long contested, as even the tomb, 
at, Thebes gives the sam® name and titles to the erased 
and mutilated heretical forms of Khuenaten. Amongst” 
his miscellaneous plates are one of ‘the mummy of 
Thothmes III. in its bandages, a box of the -queen 
Makara, and some mummies of the find at Deir-el- 
Bahari. 

These are also known from the pkolomiris of M. 
Emile Brugsch, attached to the report of Maspero, Some 
discussions and examples of the Indo-Germanic. nature 
of, the Egyptian language are given; but this branch of 
philology i is a knotty point, for the Egyptian language ‘is 


.not of a decidedly Indo-Germanic construction, although 


many of the words undoubtedly have Indo-Germanic 
analogies. 

The main interest of the vork however, centres in the 
monuments of the “Deirtel- -Bahari, especially the leather 
canopy of Isiemkheb. There are, however, in Egypt 
such an enormous mass of unpublished monuments and 
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inscriptions that e¥en thg Deir-el-Bahari find is not to 
compar® with the inscriptions on the temples of Denderah 
and Edfu, and those of the cawes of Siut. 
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HYDROGRAPHICAL SUR VEYING 
Hydrographical Surveying; a Description of the Means 
and Methods employed in constructing Marine Charts. 
By Capt. W. J. L. Wharton, R.N. (London: Murray, 

1882 ) 

APT. WHARTON, who has had considerable ex- 
perience in nautical surveying, having been in 
command of surveying vessels for nearly ten years, has 
devoted hisetime, during the short terval he has been 
unemployed, to writing a work on this part of the naval 
profession which* he modestly describes, in his preface, 
as an endeavow¥ to collect together information, which 
has existed: for years in a traditionary form amongst sur- 
veyors, for the benefit of young officers who may wish to 

devote themselves to, surveying work in the future. 
Acbook of this sort Was certainly much needed as since 
the time of Sir Edward Belcher, only one treatise has 
been written by a naval surveyor—Capt. R. Mayne, R.N., 
C.B —and we think Capt. Wharton deserves the thanks 
. of the profession for his exertions, and we hope to see 
his work adopted as the text-book for instruction at the 

Royal Naval College. 

Before however reviewing Capt. Wharton’s treatise 
we Propose to state briefly what we consider to be the 
requirements of a nautical survey. 

The perfection of marine surveying appears to us to be 
the representation in a graphic form, readily understood, 
of the coasts and harbours of the world with their various 
off-lying dangers ; marking distinctly the various features 
of high and low water lines, showing the dangers to be 
avoided and the channels available for navigation, placing 
prominently on the chart those objects on the land which 
serve best to ascertain the position of a ship, and subor- 
dinating all other features to these objects, so that the 
channels to be used, and the marks by which those 
channels can be recognised, are easily distinguished ; as 
well as representing the set of the tides and currents and 
the errors of the compass. To execute such a survey it 
is evident considerable care must be bestowed in ascer- 
taining accurately the positions of the land marks, as on 
these depend the whole of tfe work, but this accuracy 
need not be carried to such a degree of minuteness that it 
cannot be shown on the chart ; for, after all, the principal 
object of a chart is to show the soundings; and enough 
care has been bestowed on the land-marks if their posi- 
tions are ascertained with sufficient precision for sound- 
ings. Of course circumstances occasionally arise when, 
from other causes, it may be advisable to modify this 
arrangement, but not for the purpose of navigation. 

Capt. Wharton appears to have kept these objects 
steadily in view in writing his work. The work com- 

“mences with a description of the instruments used in 
nautical surveying, which, although previously given by 
Heather and by Simms, cannot be considered out of place, 
and then gives a description of nfarine surveying in general, 
afterwards entering into particulags. We regret that in 
the description of the sextant thé important errors of 
centering and graduation have been overlooked. 


We much commend the folowing remark at p. 54, too 
often ignored by surveyors:— The accuracy necessary 
in many details of a chart depends very muçh upon its 
scale Over-accuracy is loss of time, Any time spent in 
obtaining what cannot be plotted on the chert is, as ae 
tule, loss of time.” 

Of course the scale on which a “survey should#bd exe- 
cuted should be settled after due consideration. It 1s 
evident that an inaccessible coast, off which there is deep 
water, does not require the same accuracy of delineation 
as a coast studded with bays and harbours, or off which 
numerous dangers exist; or those ‘portions of the, globe 
htt8e frequented by shipping the samg care as théeoasts 
of the United Kingdom. ‘These points must to a great 
extent be left to the officers in charge of a survey, but the 
scale once settled no time should be wasted over details 
whith cannot be shown on that scale. s 

Capt. Wharton’s remarks on soundings are excellent. 
There is no doubt that this, the mox important work of 
the marine surveyor, is very monotonous, To sit in a 
boat day after day, from early morn to dewy eve, marking 
in a book soundings and angles, with the salt from the 
spray drying up one’s skin, and the sun blistering one’s 
nose requires more than ordinary zeal, patience, and per- 
severance; and only long practice enables the surveyor to 
really take an interest in this work. Young surveyors 
should, however, remember, that every other detail is 
subordinate to this, and that until they can really sound, 
thoroughly, over a given patch of ground without loss of 
time they cannot be considered masters of the profession. 

Capt. Wharton’s remarks on obtaining latitudes afd 
running meridian distances are excellent. We think 
indeed that, in the latitude, the same results might be 
obtained with less figures, but it is by no means easy to 
draw a hard and fast line. 

In the remarks on tides, no mention is made of the 
importance of referring the result obtained to a fixed 


mark on the shore, nor any obsefvation as to the diurnal- 


inequality, and consequently the necessity of, on all 


occasions, when practicable, registering both day andi 


night tides. In the Eastern Archipelago the diurnal 
inequality is in some places 4 to § feet, and in Australia 
the mean tide level also differs at different times. These 
facts appear to have escaped Capt. Wharton’s notice, but 
probably will be inserted in another edition. ; 

In the remirks on searching for Vigias, and ascertain- 
ing the position of a ship at sea, Capt. Wharton seems to 
think accurate observations cannot be obtained, as he 
asserts the position of a ship to be doubtful td three 
miles. 

On this point we must differ from him, as long ‘experi- 
ence has proved, to our own satisfaction, that provided 
the weather is fairly clear the position of the ship can be 
obtained to halfa mile. Nor in asserting this do we rest 
on single evidence, as Capt. Moriarty, R-N., C.B. in the 
Great Eastern, had no difficulty in picking up the end of 
the Atlantic cable when it had been slipped from the 
ship. 

The fact is the great error in sea observations is due to 
the refraction of the horizon, but it must be borne in mind 
that, excepting in shallow water, this is but slight, and 
that it can always be corrected by observing on opposite 
sides of the horizon. 
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By taking advanteg@ also of the bright planets passing 
the meridian in the day time good observations can be 
obtaified for latitude and longitude at the same time (a 
great point), whilst the sun is above the horizon, as well 

° as at sunftise and sunset, when by Sumner’s method three 
aa more stars can be combined to give the position. We 
adm® ®hat constan: practice is required to take these 
observations accurately, but they caz be obtained, and as 
it is very useful to be able to make certain of a ship’s 
position, as often as possible, all officers should practise 
themselves in observjng both Venus and Jupiter with the 
sun above the horizon. 

ilst however not agreeing wth Capt. Wharton on 
some few points, we, think his work will be found most 
useful, not only for young officers taking up surveying 
but also as a book bf ‘reference for older surveyors, and 

e . . . 

eersonally feel much obliged to him for combining in one 
volume so many useful remarks and tables which have 
hitherto been onlyein MSS. or pamphlets. 





THE HORSE IN MOTION 

The Horse in Motion as shown by Instantaneous Photo 
graphy ; with a Study on Animal Mechanics, founded 
on Anatomy and the Revelations of the Camera, in 
which is demonstrated the Theory of Quadrupedal 
Locomotion. By J. D. B. Stillman, M.A., M.D. Exe- 
cuted and Published under the Auspices of Leland 

Stanford. (London: Tribner and Co., 1882.) 
*T “HE above is the somewhat long title of a large and 
important work issuing from the well-known Cam- 
bridge (U.S.) University Press, Long as is the title, the 
sname of the principal contributor to the volume is left 
unrecorded there, though indeed even a cursory glance 
-over its contents shows how much indebted is the whole 
question of ‘the mode of motion in the horse to the 

elaborate series of investigations of Mr. J. Muybridge. 

Leaving aside the anatomical and teleogistic arguments 
of Dr. Stillman, as contained in some hundred pages of 
letserpress, we cull from a postscript to the same the fol- 
lowing interesting information, which we give as we find it 
in the book. Some time in 1872, Mr. L. Stanford, of Palo 
Alto Farm, in California, had his attention called to the 
very controverted question as to the action of a trotting 
horse, and conceiving the idea that the photographic 
camera might be made available to illustrate the action, 
he, according to the authority before us, consulted with 
Mr. Muybridge and induced him to undertake some 
expesiments in instantaneous photography. Some ten 
years ago, a photograph taken in the space of the one- 
twelfth of a second was considered quite a success, and 
it would seem that the experiments made then by Mr. 
Muybridge were inconclusive. In 1877 Mr. Muybridge, 
however, renewed his experiments. A few pictures were 
taken of “Occident,” a noted trotter belonging to Mr. 
Stanford, while he was in motion, and one of these, re- 


presenting the horse with all his feet clear of the ground i 


was enlarged, retouched, and distributed. This result 
was so extraordinary and so successful, that it was 
determined to try others on a more ‘extended scale. It 
was assumed that if one picture could be taken instan- 
taneously, an indefinite number might also be taken, 
and so the various positions assumed by the horse ina 
single complete stride could be illustrated. 





' Mr. Muybridge was authorésed to’ procure the needed 
apparatus, and a building suitable to the purpose was 


erected qn Mr. Stanford’s farm. By 1878 preparations 
een provided. Twelve canferas were placed. in 


shutters to each, and these shutters were so arranged that 


‘the whole series of exposes were made in the time 
,occupied by a single complete swide of a horse. , The 
very ingenious mechanism invented by Mr. Muybridge it 
‘would be impossible to describe without the assistance of 
“jllustrations, but 4t may be stated that he was thereby 
enabled to double the number of his cameras, and the 
whole of the larg® series of twenty-four ffigures each, 
which are used to illustrate this volume, were taken by 
him. They were very accurately taken, gnd the heliotypes 
are perfect transcripts ôf the original photographs. ` 


Thanks to the zeal and energy of Mr..Muybridge, and 


the liberality of Mr. Stanford, we are now enabled td see 
for ourselves the various attitudes assumed by a horse in 


running, trotting, leaping, angl the result is most strange. 


It would seem as if most civilised nations had failed to` 


recognise the true action of this noble quadruped, as if all 
had settled down into being content with a conventional 
idea of how a horse-in mofion ought to be represented. 
Now our artists will have no excuse; they can directly 


interrogate nature, as represented to them in these silhou- 


ettes, no doubt at first they may follow her with fear, for 
some of the positions look strange, not to say grotesque, 


but soon both artist and the public will have learnt to 
recognise the truth : and once this is so, the old style will 
be in its turn regarded as grotesque, and as representing 
but an early stage in the development of art. 


` Mr. Muybridge’s photographs will be of immense im- 


portance to all art students, and they should be atten- 
tively studied by all admirers of the horse. A few other 
photographs are given in this volume of the various 


stages of motion in the cow, dog, deer, and boar. . 





OUR BOOK SHELF 


Unexplored Béluchistan: a Survey of a Route through 


Mekrén, Bashkurd, Persia, Turkistan, and Turkey. 
By Ernest A. Floyer. (London: Griffith and Farran, 
1882.) - g 


AN entertaining book of ttavel, but by no means an explora- 
tion of“ Unexplored Báluchistán,” as is indeed sufficiently 
evident from the sub-title. Nevertheless, Mr. Floyer has 
investigated and partly solved some interesting geogra- 
phical questions in the little-known province of Bashkurd 
(Bashakard), on the Perso-Mekrdn frontier, which he 
visited an two separate occasions during the years 1876-7. 
This region, which had been merely skirted by Goldsmid, 
Lovett, Ewen Smith, St. John, and others connected with 
the- Perso-Baltich Boundary Cémmission of 1872, and 
with the development of telegraphy in Persia and Mekrén 
in 1873-4, was ascertained to comprise six separate terri- 
tories or districts—Gavr and Parment in the east, 
Jagda in the west, Marz and Pizgh north and south 
respectively, and Daroserd with the capital, Angurhan, in 
the centre. The town, which appears to be-a place of 
great natura! strength, was found to lie in 26° go’ N. lat., 
57° 55 E. long., ox abott thirty miles from the position 
assigned to it on Major St. John’s map. The Aphen-i- 
Band range, between Daroserd and Pizgh, was crossed 
near its western extremity, and ascertained to run east 
and west under 26° 30’ Ñ., ate mean elevation of 3600 
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`> tune 29, 1882] E ? 


E. . 7 





feet, the culminating point of the whole province being 
apparently the Gu-Koh -peak (6,400 feet) in the Parment 
district.  , = . 

A survey of the Ab-washur water-parting, between 
Bashkurd and Hermuz Strait, considerably retluced the 
supposed eastward extension of the’ Mindb basin, and 
showed conclusively that it yas in no way connected 
with the Bampur River, which many geographers have 


‘hitherto made to discharge through the Mindb into the 


Pergian Gulf. Mr. Moyer now argues with much force 
that the true outlet of the Bampúr is the Sadích (Sadaich); 
which reaches the coast in 58° 40’ E., in the Gulf of 
Omán, and which seems, to flow from the Shahri country, 
through the’ Shimsani Pass, in the Band-i-Marz range., 
He found that where he crossed the Haliri in 28° N., 
57° 40’ E., itewas already a considerable stream, go feet 
broad, and 44-fegt deep. The furthest head-waters of 
this important riyer, of which next to nothing was pre- 
viously known, are in the Jemat Bariz range, whence it 


-flows in a south-easterly direction to the Rudbar and 
Here it would be almost necessarily |’ 


Shahri districts. 
joined by the Bampúr River, coming from the north-east, 
and the united stream, whose further course has hitherto 
remained an unsolved preblem, would appear to flow 
thence through the Shimsani Pass southwards~to the 
Sadich, Hence the Sadfch would seem to be the lower 
course of the Haliri-Bamptir, thus draining nearly the 
whole of the region in sout§-east Persia, between 57°— 
61° E, and 25° 30’—29° N. But this interesting point 
cannot, of course, be finally determined without a more 
thorough exploration of the Rudbar and Shahri districts 


. betweén Bamptr and the Ab-washur water-parting. 


The work, whose chief fault is its misguiding title, is. 


‘written in a'pleasant, vivacious style, and contains much 
useful information touching the ethnical, social, and 
linguistic relations of .the Balichi tribes on the Perso- 
Mekrán frontier. A. H. KEANE ` 


A Synopsis of Elementary Results in Pure and Applied 
Mathematics : containing Propositions, Formule, and 
“Methods of Analysis, with Abridged Demonstrations. 

- By G. S. Carr, B.A. Vol. i., Section ix. (London: 
C. F. Hodgson and Son, 1882.) 


In our notices of the previous.sections we have suffi- 
ciently indicated the scope of this work. The present 
section is devoted to the integral calculus, and takes up 
its numbered articles at 1900, and closes at 2997: the 
pagination being pp. 313-440 of part ii. of vol.1. The 
same honest work, for which we have already commended 
the author, is conspicuous here, and the utility of having 
such a handy manual on the calculus is evident. It would 
be impossible to furnish here the results of a thorough 
examination of the text; the preparation for such a task 
would take up a very long time; but we would recom- 
mend a testing of the several parts to which a reader 
may have occasion frequently to refer, so that the 
book might be consulted with full confidence. We are 
glad to find that the likelihood of the occurrence of such 
errors as we mentioned in our notice of the first part, is 
reduced to a minimum by the very careful method of 
revision now adopted ky Mr. Carr. We have much 
pleasure in commending this new section to the notice of 
our mathematical readers, 


A Collection of Examples and Problems on Conics and 
some of the Higher Plane Curves. By Ralph A. 

ey M.A. (Dublin: Hodges, Figgis, and Co., 
1662.) ° 


‘THESE Examples will serve as at excellent compendium 
of results to a student who is werking through Dr. 
Salmon’s Treatises on Conic Sections ‘and on the Higher 
Plane Curves. In fact it was whilst the author was read- 
ing the above-named works that he conceived these useful 
illustrative exercises. Mr. Roberts shows himself to be 
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an apt mathematician, and ‘to have a very extensive ac- 
quaintance with the classes of curves considered. ®These 
are mostly curves of the second, third, and fourth orders. 
The “Problems have been, in general, suggesjed by Dre 
Salmon’s treatises and by Dr. Casey’s Memoir on Bicir- 
cular Quartics: Mr. Roberts alsoeacknowledge PET 
debtedness to Darboux’s Sur une classe remarquable de 
courbes et de surfaces algébriques. Occasional explana- 
tory matter is thrown in here and there, and concise 
proofs are given in sevéral cases. As the tegt-books 
contain a limited number of e€amples, this work will be 
a useful supplement to them. We.ike almost everything 
about the book except the paper, and that appearggto us 
to Be of a very inferiér character. ° ' 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nether can he undertake to rétur® 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken uf anonymous conimumications, 

[The Edior urgently requests correspondents to keep their letters 
as short as possible, The pressure ow his space ts so great 
that it is impossible otherwise to ensure the appearance even 

s of conmunications containing interesting and novel facts.} 


The Recent Unseasonable Weather 


In view of the recent unusually cold weather in England and 
Scotland, which has been so well described and proximately 
explained in last week’s NATURE, the following ‘paragraph, 
extracted from the Standard of June 15, appears to me highly 
suggestive, especially as regards one of the probable causes for 
the ‘‘unwonted high pressures” on the northern side ‘of the 
depression which is accused of being the immediate source of 
these unseasonable conditions :— 

“News from Iceland states that the Spitzbergen fide-ic@- 
surrounds “the nortl and east coast, entirely preventing naviga- 
tion, A Norwegian steamer endeavouring to reach Bernfiord, 
on the south-east coast, last week, was caught in the ice and had > 
to put back. Owing to the presence of these immense ice-fields 
vegetation has made no.progress, causing $ great loss-of horses 
and sheep through starvation. Epidemics of measles and small- 
pox have been introduced into the island from Europe, and are 
making extensive ravages among the populaticn; the formen is 
especially pievalent in Rejkjavik.” ° $ 

Now it has been ascertained with some considerable degree of 
certainty by Messrs, Blanford and Eliot, the Government metedro- 
logists in India, that a, heavy winter snowfall over the North- 
west Himalaya exercises a marked and prolonged influence in 
lowering the temperature and elevating the atmospheric pressure 
and thereby directly affecting the winds and weather, over the 
whole of Northern India, and parts of Central India; and in- 
directly to a much greater distance. Turning to Europe, we find 
the distance from Rejkjavik, on the west coast of Ieeland to 
London is about 1140 miles, or about the same as from Lahore- 
to Calcutta (1080 miles), while from Cape Horn on the east 
coast of Iceland to Edinburgh the distance 1s only 750 mules, 
or about the same as from Calcutta to Agra. To any one 
familiar with Indian weather charts or the meteorology of that 
country, it would appear absurd not to attempt to correlate the 
meteorological conditions at places so‘comparatively near as the 
above-mentioned towns ; and in fact experience has shown that 
the meteorology of the Punjab is not only intimately connected 
‘with that of Lower Bengal, but also with that of Southern India. 
If therefore it has been found that an abnormally heavy snow- 
fallin the North-West Himalaya, such as that which charac- 
terised the winters of 1876-77 aud 1877-78, exercisgd a marked 
effect on the meteorology of Northern India, which was felt at 
places situated 1000 miles or more from the seat of action, may 
it not be reasonably inferred that the presence of a large mass of 
ice or snow in the Icelandic area would be likely to give rise to 
similar atmospheric conditions over these islands? It seems 
therefore not at all improbable, that the abnormal weather 
during the past few weeks may be directly due in some consider- 
able measure to the coincident appearance of large masses of 


ice off the eastern coasts of Iceland, like those which, from the - ` 


account in the Standard, appear to be at present prevailing to an 
unusual extent. 
In the case of India an abnormally heavy fall of snow in the 
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Hamalayan zone ıs found to be associated, not only with the 
subseqifent cénditions already named, but also with an dwztially, 
and therefore according to experience subsequently weak south- i 
evest monsqon, which in its turn invariably causes loc&l, ‘if 
not general drought and famine. These heavy snowfalls are 
PRA have a tendeary to recur at the minimum sun-spot 
epochs, ahd are proximately due to some condition of the upper 
anti-monsoon current, at present not exactly known, by which a 
larger amount of vapour is deposited in the winter, on the 
Himalaya as snow, and on the North Indian plains as the 
“£ winter*rains.” e 

It does not appear that we can so readily account’ for the 
occurrence of the presett ice-floes off Ireland or for the large 
massegpwhich have been encountered this spring in the Western 
Atlantic. They mist however to some extent be due to*the 
unusually warm winter gwhich, seems to have prevailed pretty 
uniformly over the North Atlantic and North-West Europe, and 
which has detached a Jarger proportion than usual of the Arctic 
ice-fields. And thongh it is improbable that we shall find any 
dch regular periodicity in the amount of these ice-floes ih the. 
Atlantic as in that of the Indian winter snows and rains, it is 
worthy of notice to observe that they have a decided tendency to 
occur to an uuwonted extent about the times of maximum sun- 
spot—like the present. Thus Prof, Fritz, of Zurich, gives the 
following as the list of years in which floating ice was found 
most abundantly in the lower latitudes of the North Atlantic :—. 


Years of greatest frequency Epochs of maximum, 


-of ee ice, ery a 
1789 se 17881 - 
0 7 1804'2 
1816-18 fay al aie. aah: Seis 18164 
oe Š 1829 9 
18372 * 
1848'1 
1862-64 a Heads aie 1860°1 
e- I ` 
1869 } Eae nga A ses 1870°6 


«2> Tt is also interesting to notice that in 1862 Heis’s ‘‘ Wochen- 
* schrift” mentions that the floating ice-masses in the Atlantic caused 
‘a noticeable cooling of the weather in Yune over Europe.” 
And it is further significant to find ina detailed list of theice met 
with every month in the Atlantic by ships belonging to the North 
German lines from 1860 to 1869, that 1868 and 1869 (the year in 
whach similar weather to ps present is mentioned as having been 
observed by the writer of the paragraph in NATURE) were the 
years in which the greatest quantity of ice was encountered. 
Th®ugh I agree with Dr. Hann in attributing more importance 
to the ¢vopical than to the golar area, in influencing the general 
weather of these latitudes, I think it very probable on theoretical 
grounds that we are relatively more influenced by the Jaser 
area in summer and by the former in winter, and that just as it 
has been inferred that the regular recurrence of periods of 
diminished temperature ia Europe, is due to the regular move- 
ments of the ice in the polar area so we may reasonably conclude 
that abnormal movements of the ice, especially in the Spitzbergen 
area, are likely to produce periods of abnormal coolness such as 
that which at present prevails. In any case the moral to be 
drawy, if we really do intend to solve the weather problem, is by 
all means to have a meteorological station in Iceland, and 
endeavour to study the weather as we are fortunately able to do 
in India, on a /arge scale, instead of merely confining our attention 
` to the minute range of conditions we are able to observe within 
the limited area of these islands. 
E. DOUGLAS ARCHIBALD 





i The Analysis of the Tuning Fork 


IN NATURE last weex there is a short description of Mr. 
W. F. Stanley’s well-devised experiments, by which the tuning- 
fork ‘‘is shown not to depend upon a vibrating ventroid.” 

Few persons would readily obtain the experimental steel rod, 
or would care to attempt the feat of sawing through the bend of 
the fork down into the stem, and some musical readers may like 
to know that (missing, of course, the pretty effects) there is a less 
arduous way of arriving at the conclusion to which Mr. Stanley 
has directed attention, By very simple experiments I have been 
accustomed to show that Chladni’s analysis, as generally accepted, 


sin his work, “ Ueber die Beziehungen der Sonnen flecken-periode Za den 
Meteorologischen und Magnecischtn Erscheinungen,” p. 175. 
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is not in all particulars borne out by the evidence of facts.. If a 
vibrating tuning fork is held in its upright position by means of 
a knife-blade passed through the prongs, pressing upon the inner 
bend so that the stem is in contact with the tablt, without its 
being held by the fingers, there will be a communication of-vibra- 
tions fully as strong.as when held in the usual manner, with 
yariation of intensities according to differences in the degrees of 
pressure, In this experiment*the fork at its bend is subjected to - 
pressure both above and below., The argument, therefore, is 
that the existence of a segment in transyersal vibration, occupy- 
ing the bend of the fork as figured in Chiadni’s analysis, i» in- 
compatible with the evidence. As in all musical instruments, 
the communicating of transversal vibrations from one-solid to 
another 1s invariably. through the nodes, and as segments are 
always destroyed by firm pressure, it seems clear that the 
analysis should be amepded. If a vibrating fork is drawn across 
a stretched string with pressure, the prong passingfrom the bend 
toaxards the point or end, the integrity of the vibrations of the 
fork is not impaired, and thereeis but a sléght transference of 
vibration to the string; byt it is otherwise# with respect to a 
stretched wire, as when the prong comes into contact with the 
wire, its vibrations cease ; the wire will not be subordinatéd to 
the coercive activity of the prong as the string is ; yet if the fork 
is placed with the prongs astride the wire, so that the bend, at 
the seat of the alleged segment, rideg upon the wire, the wire 
readily conveys the vibrations, and acts asasound-post. It may 
be shown that the stem of the fork acts likewise as a sound-post, 
since we may substitute a free stèm ; if a vibrating fork is held 
by the stem, and if through the prongs another fork has the 
shoulder of its stem pressed upon the bend, then, when the point 
of this second stem is brough? into contact with a solid, the 
vibrations of the fork are transmitted through it from the bend, 
with nearly the strength of tone as would be produced by the 
original fixed stem, The stem itself may be dispensed with as 
a part of thesystem, for if the fork is held so that the external 
part of the bend, where ıt joins the stem, is pressed against the 
edge of a table or other solid, its vibrations are not interfered 
with ; neither is the strength of tone diminished, except as in 
each of these instances, varying in the usual way according to’ 
the degree of pressure. HERMANN SMITH 
June 19 j 








“Combing” of Waves 


ALL who have watched waves breaking on the sea-shore must 
have noticed the furrowed or ‘combed ” appearance of the back 
of a wave as it curls over. If the water is not much disturbed 
by wind, it is seen, on attentive watching, that this ‘‘ combifig ” 
uppears suddenly, and begins at the advancing edge of the crest, 
and spreads backwards. With small waves a foot or so in height 
and of long extended front, such as are seen in shallow water, it 
may be observed that the crest, which in this case rolls down the 
front of the wave, is at first smooth and even, while the back of 
the wave is also smooth and unfurrowed, but the edge of the 
crest suddenly becomes crenated, and almost simultaneously the 
combing appears on the back of the wave, travelling rapidly 
backwards from the crena@ed edge. Moreover a considerable 
length of the wave appears to be similarly affected almost at the 
same instant. With larger waves, whose crest falls rather than 
rolls upon the concave front, I have observed that the edge is at 
first smooth and even, but that it suddenly becomes uneven, and 
often fringed with a row or rows of drops, and that at the same 
instant the combing appears. In both cases, if there is much wind, 
the regularity of the phenomenon is disturbed, and observation is 
in other ways rendered difficult. The action is so exactly parallel 
to something which takes place in the splash of drops, and which I 
have described in detail ina paper re@ently read before the Royal 
Society {see Proc.‘ Roy. Soc., No. 218), that I think your 
readers may be interested in a brief statement, with special 


_ reference to this more familiar case of waves, of the explanation 


there put forward. The explanation amounts to this :—It is 
well known that a long cylinder of liquid is unstable, and will, 
if left to itself, at once tend to split into a row of equal, equi- 
distant drops; the splitting being effected by a constriction of 
the cylinder in certain places, and a bulging out in others. 
Again, if a mass of ‘liquid is bounded by an edge whose surface 
is approximately a péPtion.of a long cylinder, there is good 
reason for supposing that this cylindrical edge will be subject to 
similar laws of stability, and that it will tend to cleave in the 
same way, the surface being force in in certain places, and out 
in others. Now a wave’s crest presents such a cylindrical edge. 
A . z m 
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` Tt will, therefore, of itself, cleave in the way described, and the 


flow of water will thereby be hingered at the constrictions, and 
aided at the places of bulging out. Thus lines of ®eastest flow 
will be set up, which in-their turn will determine the furrows on 
the back of the waves The fringe of drops is due to the splitting 
in a similar manner of the cylindrical jets shot out from the 
places of bulging, where the flow gs aided. Indeed, much of 
the seetlting at the edge of a wave is, I think, attributable to the 
breaking up of such jets in this manner, fn the case of the 
minute phenomenon of awirop-splash, I have been able, ın some 
degre, to bring this explanation to the test of measurements, 
which, so far as they go, quite confirm it, The regularly-toothed 
edge of a spot of candle-wax that has fallen ona cold object, 
affords in a permanent form a familiar illustration of the same 
action, E A, M. WORTHINGTON 
Chfton College, Bristol, June 20 e 
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THE SEAL ISLANDS OF ALASKA? 


TEN years hafe only just elapsed since the Govern- 
ment of the Umted States of America obtained by 
treaty the territory of Alaska, including the seal islands 
situated off its coast in the Bering Sea, and at that time 
although the sealskin trade occupied thousands of hands, 
and had done so for at*leasta century previous, yet next 
to nothing was known of the animal producing the skins, 
_and there-was not, even in the museum of the Smith- 
sonian Institution, a perfect skin and skeleton thereof. 
This state of things has happily now vanished, ‘and 
through the joint action of Prof. Spencer Baird and the 
Secretary of the Treasury of the United States, Mr. 
Henry W. Elliott, was enabled to visit the Pribylov 
Islands in 1872, and we cannot but admire the zeal and 
energy which enabled him to reside in these dreary and 
desolate places all through the seasons of 1872 to 1874 
inclusive. While a brief digest of Mr. Elliot’s notes were 
_ published in 1874, it is only now that he has been 
~ enabled to publish a complete monograph on the subject, 
„an emended copy of which, reprinted from the Report on 
the Fishery Industries of the Tenth Census at Washington 
in this year, is now before us. It forms a quarto volume 
of some 176 pages, and is illustrated by two maps and 
twenty-nine plates of subjects from the author’s pencil. 
The writer's opportunities for observation, it will be 
noticed, were especially good. The previous observa- 
tions of Stellar and others left much to be desired. The 
geographical distribution of the Arctic fur seal (Callo- 
rhinus) is very peculiar. In the Arctic waters of the 
Atlantic they have not been found, in the corresponding 
waters of the Pacific they are virtually confined to four 
islands in Bering’s Sea, namely St. Paul and St. George 
of the tiny Pribylov group, and Bering and Copper 
Islands of the Commander group. On the former two 
they swarm. On the latter tw, though the larger in 
area, the seals do not occur in such quantities, It seems 
impossible to avoid the reflection here as to the waste of 
fur seal life in the Antarctic regions, and along the coasts 
of South America, from which, as a centre, the Arctic 
forms, probably, crigmally came. Not a century ago the 
fur seals rested on the Falkland Islands in millions for 
hundreds that.are ‘to be found there now, and it seems 
hopeless to expect that a British parhament could, with 
all its many labours, tro&ble itself to frame regulations, 
such as the Russians and Americans have done, with 


_ the object of repeopling, even in time, these splendid 


breeding-grounds which, on the Falklands, lie in the very 
track of commerce, and which, unlike the Alaskan Islands, 
have beautiful and safe harbours. ` = 

. The Pribylov Islands were discovered by the hardy 
navigator whose name they bear, in 1786, and one of 
the islands is called after his sloop, thee SZ. George. He 
took possession in the name of Russa, Almost striking 
against the island in a fog, the sweet music to his ears of 


=" A Monograph of the Seal Islands of Alaska,” by Henry W Elliott. 
Reprinted, with Additions, from thegReport on the Fishery Industries of the 
Tenth Census (U.S Commission of Fish and Fisheries). Washington, 
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numerous seal rookeries was wafted towards him. € or & 
little tıme he kept his secret ; but he was soon watched, and 
his treasure had to be shared with others. These islands 
lie in the heart of Bering Sea; they are just far enough * 
south to be beyond the reach of permanent ice-floes, u 
which the Polar bears could have*reached theng #F og 
banks shut out the sun nine days out of ten during 
summer, and the breeding season. By the middle of 
October strong, cold winds from the Siberian Steppes 
sweep across them. By the engl of January great fields 
of sludgy, broken ice bear down on them; and from 
December to May, or June, they lie ice-bound. ,It is 
owiag to this constant, cold, moist, shady, gray wæ®ther, 
that these islands are frequented by such millions of the 
fur seals. Let the sun but shine ou and the temperature 
rise to 60° F., or 64° F. in the shade, and ‘both seals and 
natives are at once incommoded bythe glare and heat. 
Durifig the winter of 1872-73 Mr. Elliott, while watching 
with all the impatience which a man in full health and tired 
of confinement can possess, to seize every opportunity 
upon quiet intervals between the storms of sleet, in order 
to make a shout trip for exercise, only got out ‘Aree times, 
and then only by the exertion of great physical energy. 
‘On one occasion the temperature sank to — 4°, and the wind 
velocity, as recorded by one of the Signal Service ane- 
mometers, was at the rate of 88 miles per hour. This storm 
lasted for six days. The average summer temperature 
is between 46° and 50° F. in ordinary seasons. The cloud 
effects are, as might be anticipated, something wonderful, 
but the aurora is scarcely to be seen. The islands are of 
volcanic formation ; their vegetation seems interesting, 
and alge (seaweeds) seem to abound. This is the 
weakest part of the author’s report, and it would be well 
worthy of the Smithsonian Institute to have the whole 
flora of these islands carefully investigated. Only a few 
very hardy vegetables are raised on St. Paul’s. As yet; 
rats seem not to have landed on the islands, though mice 
have become troublesome, and the cats brought to keep 
the mice in order, have by inordinate Indulgence in meat 
(seal) eating, become wonderfully altered; they are de- 
scribed as ‘‘stubby balls,” having become thickened, 
short, losing the greater portion eof their tails (in the 
second and third generations), and their voices are altered 
into a prolonged, fearful cry, that surpasses anything eyer 
heard in these countries. So bad is this caterwauling, 
that it even at times arouses the wrath of the sluggish 
Aleutians. Foxes and lemmings abound on St. George ; 
the latter are not found at St. Paul's. Birds abound, and 
though fishes are scarce, invertebrate life in the waters 
of the group seems abundant. The “ natives” of the 
island were about 400 in number in 1880, of whom some 
eighteen were whites (Russian), and the rest Aleutians. 
The births never equalled the deaths, but they aie con- 
stantly being recruited by the Alaskan Commercial Com- 
pany. Now-a-days the people are comfortably housed 
and well clothed. Seal meat is their staple food; and 
by the regulation of the Treasury they can kill, every 
autumn, an average of twenty-three to thirty young seals 
for each man, woman, and child in the settlement. As 
each pup averages ten pounds of good meat, this would 
show an average of about 6co pounds of flesb meat for 
each. To this diet they add butter, sweet crackers, and 
sugar. They are passionately fond of butter. a No epicure 
could appreciate good butter more than these people, and ~ 
the sweetest of all sweet teeth are to be found ın the jaws 
of an Aleut. The Company allows them fairly liberal 
supplies of these, also rice and tobacco. As an illustra- 
tion of the working ability of the natives on the seal 
grounds, the following shows the actual time occupied by 
them in finishing up the three seasons’ work which Mr. 
Elliott personally supervised on St. Paul’s Island. 

* In 1872, 50 days’ work of 71 men secured 75,000 skins. 


In 1873, 49 3 71 33 75,000 3 
In 1874, 36 33 84% » 90,000 55 
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This ghowg the increased ability and consequent celerity 
of action among the natives. - 
Here it may be mentioned that by an Act of Comgress 


* the exclusive right of taking-a certain number of fur seals 


e vear for a pary of twenty years on these islands 
was Ered to the Alaskan Commercial Company of San 
Francısco, subject to certain reservations and conditions. 
The Company seem to have done far more than they 
were-actually by law required, and the benefit to the 
people fias been no less great than to the Company ; and 
where it was simply impossible under the old state of 
things to collect. the lawful quota of 100,000 seals’.skins 
annuf@lly in less than from three toefour working months; 


` it is now done by the same amount of hands in less than 


thirty days, and so te whole of the skins are preserved 
at'their prime, and it is rare that any of them are unfit to 
be sept to London, Whereas in comparatively recent years, 
eften as many as three-fourths were rejected; coniment 
on such an altered state of things is needless. Here it 
may be interesting to note that almost all the raw seal 
hides are sent to London, from whence, when dressed, 
they are distributed all over the civilised world where furs 
are’ worn.. Our reader will surely know that‘ the seal- 
skins as worn by the seals and as offered for sale by thé 
furrier are very different-looking objects. Instead of the 
sleak, glossy coats familiar to us, the sealskin when on its 
owneowner’s back is a very unattractive thing, the fur not 
being visible, but hidden away under a coat of stiff over- 
hatr, which 1s of a dark gray brown or grizzled colour. 
Not only is this hair removed, but the whole fur is dyed. 
The seal life on the Pribylov group consists not only of 
thé fur seal (Callorhinus ursinus), but also of the sea lion 
Eumetopias Stelleri, she hair.seal (Phoca vitulina). and 
the: walius (Odotenus obesus) Of these it is only‘the 
first that’ is of any commercial value ;. but in this work we 
have some very interesting sketches of the life and 
manners of the others, and some very characteristic 
As our gpace will not allow us to refer in detail 
to these, we may here mention the fine figure of an old 


` male walrus, being a life study, forming Plate 21, and-the 


figures of the sea licns on Plate 16. The life studies of 
:ttfé common hair seabon Plate 4 are also very excellent ; 
this animal, so common in the Atlantic, would appear to 


“be rare in the North Pacific. Although the skin of the 
‘sea-lion has little or no commercial value, yet to the 


matives it is most valuable; it supplies them not only 
with its hide’and flesh, but they also utilise its fat, sinews, 
and intestines; its very lip bristles are in great demand 
in: China for pickers to the opium pipes, and for several 
ceremonies peculiar to the joss houses. The walruses 


‘are of little value unless for their hides; these are used 


for covering the frames of boats, and when the latter are 
thoroughly and corstantly attended to they form the best 
species of lighter that can be used on the islands, standing 
mot thumping and pounding than any sort of a wooden 
boat or even’ than a corrugated iron lighter. - 

It is, however, the history of the fur seal that will 
chiefly interest the readers of this volume. ' It repairs to 
these islands to breed and to shed its hair and fur, in 
numbers that’seem almost fabulous. It seems to be an 
animal‘of wonderful instinct ; indeed, our author thinks 
that few, if ‘any, creazures in the animal kingdom exhibit 
a higher order of instinct. A male, when in his prime, 
about-6 or 7 years of age, will measure 6 to’7} feet in 
length from the tip of his nose to the end of his little tail, 
and will weigh from 400 to 600 pounds. Its muzzle and 
jaws are about the same size and form as those of a full 


‘blooded Newfoundland dog, only the lips are pressed 


against one another as in man; on either side of the 
muzzle are an expressive pair of large bluish hazel eyes. 
In one of the plates there isa very excellent portrait by the 
author, of an old male. When:the fur seal moves on land, 
it may be almost said to step with its fore feet, but it brings 
up the rear of its body im a quite different style, for after 
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every second step ahead with the anterior limbs, it will 
arch its spine, and in archmg it drags and lifts up and 
brings forward the hind feet to a fit positfon under its 
body, giving it, in this manner, fresh leverage for another 
movement forward by the fore feet, in which movement 
the spine is again straightened out.. If it be frightened, 
its abandons this method? “It launches into a lope, and 
actually gallops so fast, that the best powers of a man in 
running are taxed to head it.” his rapid progress it 
can only keep up for some thirty or forty yards at shost,- 
then it sinks to the earth, gasping and breathless. The 
adult males are always the first to arrive on the seal- 
ground, which has been deserted by all of them since the 
close of the preceding year. These arrivals-begin about 
May 1. Not the Sldest, but the most anfbitious, land 
first. Up to June 1 more seals arrive, but about this 
period the seal weather begins—foggy*and-moist.; and as 
the gray banks roll upeand shroud th® islands; the bull 
seals swarm out of the depths by thousands, and take 
up advantageous positions. The labour of locating and 
maintaining a position on the rookery is a terribly. serious 
business for the late-coming males, as it is throughout all 
the: time to thase males that gccufy the water-line-of the 
breeding-grounds. A constantly sustained: fight between 
the new comers: and the occupants goes on morning, 
hoon, and‘night without cessation, frequently resulting in 
death to one, and even to both the combatants. This 
fighting is done with the*’mouth. The sharp, canine 
teeth, tear out great masses of the skin and blubber. 
One old veteran, specially watched, took up his position. 
on the water-line early in May. He had to fight from 
forty to fifty desperate battles;'and when the fighting 
Season was over he was there, covered with scars, and 
frightfully gashed, raw, festering, and bloody, with one 


‘eye gouged out, but lording it still bravely over his harem ` 


of some fifteen or twenty females. These seals are 
profound sleepers, so much so that one, cautiously keeping 
to the leeward, and stepping softly, would find it easy to 
approach near enough to pull the whiskers of any old 
male ; but on the first touch the trifler must be prepared 
to jump back with electrical celerity, if he has any: regard 
for the sharp teeth and tremendous shaking which would 


‘await him, On young seals the trick may be played with 


impunity, but to the great terror and confusion of the 
little sleepers. While the females and young have but 
one note, a hollow prolonged bla-a-ting call, addressed to 
their young: the bulls have the power of uttering four 
distinct calls or notes. They seem to suffer, misery, from 
a comparatively low degree of heat. From the time of 
the males landing, until the close of the seasori—about 
three months—they never leave the stations they have 
Secured for a single fhoment, and of necessity they 
abstain during all this time from food of any-kind, or 
water. It is no wondcr, therefore, that after such a 
fast they return to the sea-mere bony shadows of -what 
they were. f 

| About the middle of, June the females arrive, and, bad 
as the fighting among the males has been up to-this to 


secure good stations on the land, it is now ever so much 


worse for the possession of the cows. These Tatter are 
much smaller and more lithesorfe than the males, seldom 
over 4 to 44 feet in length. Their heads and eyes are 
exceedingly beautiful; their expression is gentle, ih- 
telligent, and attractive. The females land on the . 
‘rookeries” for the purpose of gestation, and the 
young are born very soon after the arrival of the 
females. The females are received by the males on 
the water-line stations with attention; they are alter- 
nately coaxed and asked up on the rocks, as far as 
these beach-mastess can’ do so, by chuckling, whist- 
ling and roaring, and once up they are immediately 
under the most jealous supervision; but owing to the 
covetous and ambitious natu. of the bulls which occupy | 
those stations to the rear of the water-line ones and some 
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way Back, the little cows have a hard time of it at the 
Grst and when they are few,¢or no sooner ig one pretty 


` creature fatrly established an the station of male number 


one, who’ has got,her there, than he perhaps sees another 
of her style in the water from whence she has come, and 
he devotes himself to coaxing the later arrival by the same 
winning methods so successful before; whereupon bull 
number two, one station ig the rear, observing bull number 
one to be off guard, reaches out with his long, strong 
néck, picks up the passive cow by the scruff of her neck, 


, just as a cat, does a kitten, and deposits her upon his 


ground; and this will happen again and again until the 
little cow will finally find herself several stations back. 
Her last lord not being exposed,to the same temptations 
as lie on the water level, gives hêr such-care that not 
only could ‘she not-leave if'she wished, but no other bull 
gets a chance oftseizing her. When the females have all 
-landed and theeharems are full,it would seem that those 
nearest the water may contain on an average from fifteen 
«to twenty females, those in the rear from five to twelve. 
The courage of the fur seal is of the highest order. As 
regards man, it is invariably of a defensive character. 
Though always on tife defensive, he never retreats, but he 
will not attack ; the cows, however, are easily frightened* 
and are timorous. Shortly after the females are landed, 


. the young are born ; they are for the first three months 


of a jet black colour, are about fourteen inches long, and 
weigh about four pounds. *It would seem that they are 
«nursed only every second day, the mothers going off to 
the fish grounds to get a supply of food, but they may 
also return to suckle their young at night. When return- 
ing-in the daytime, each. mother at, once recognises her 
own young, though, there may be thousands upon 
thouands all together blaating at once. Before entering 
into such a crowd, the mother stops and calls out, just as 
a sheep does for a lamp, and out of all the din she then 
recognises her offspring’s voice, and makes direct for it; 
but it would seem that the young ones do not often know 
their own mothers, 

Early in August the young seals, now about six weeks 
old, are taught to swim. If dropped into deep water 


. about this period down goes their bullet-like head, and 


they are drowned ; at first they try their skill in the shallow 
pools, for a week or two they only flounder about, thrash- 
ing the water as little dogs will do. When for the first 
time they are well launched out they soon turn to the 
shore, and if by some receding wave they should be left 
high and dry, they will crawl away for a little distance 
and, quite exhausted, will coil themselves, up to take a 
Short recuperative nap, and then to the swimming lesson 
again. Once boldly swimming they seem to fairly revel 
in it. The parents do not in th® slightest degree supervise 
or direct the young in swimming. The young shed their 
black coat about the middle of October ; the second or 
sea-going jacket, does not at first vary in colour between 
the sexes, nor does a pronounced difference take place 
until after the third year. The females bear their first 
young when they are three years old, and the period of 
gestation lacks only'a few days of a year. 

The great herds of “bachelor’’ seals, numbering per- 
haps one-third to one-half of the whole aggregate of the 
5,000,000 seals known to the Pribylov group, are never 


‘allowed under the pain of death to put their flippers on 


or near the rookeries. These are the seals of most im- 
portance to comimerce, for with the exception of a few 
thousand young ones and,an odd’old’ male, these are the 
only ones. slaughtered for their hides, They locate them 
in immense tracts, mostly away from the rookeries, but 


' sometimes the road to these wil? pass,along or through a 


rookery, where, as long as the bachelors keep to the main 


< road, they are never molested ; but ff they pry about, it is 


all. over. with them, for they are literally torn to pieces. 
These bachelors are wonderfully gentle, but they are pos- 


sibly the most restless animals ın creation, they never 
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seem quiet, not even: in their sleep, they do not,fast,” as 
they constantly leave the land for the sea, though this at 
irregular periods depending a good deal'on the weather ; 
on land they sport and roll about as if in pérfect enjoy~ 





‘ment, curling and uncurling themselves, in fact thepseem 


to be surcharged with a quite j8yous life, bu en in 
play they never grovel or bite or seem to show even an. 
angry feeling. It is we have seen very different with 
them when they are a little older and begin to take upon 
themselves the cares of a hgrem. These seats pass a 
deal of their time in the water, where their gambols are 
truly wonderful, and, the time they can remain under water 
is, Mr. Elhott writes, “ past belief.” They are readity, when 
on land; classified as to age. They shed their fur and 
hair during August. Passing over a detailed and well 
illustrated account of the various rookerfes, carefully cal- 
culated as containing some 3,193,04% breeding seals and 
their young in 1873, and of non-breeding seals oyer 
1,500,000, and the speculations as to the vast amount 


notice briefly the chapter on the taking of the seals. 
Except for food, none but the “ bachelors”? are slaughtered 
when their furs are in good trim: the natives, get between 
a herd and. the sea, and then gently drive it up to a 
slaughtering station. In cool and moist weather the 
seals can be safely moved along at the rate of half 
a mile an hour; on firm grassy ground thyee or 
four men can secure and guide as many as a 
thousand seals at the.same time. They, are per- 
mitted frequently to halt, rest, and cool, as over heat- 
ing injures their fur, and so on they go to death, and to 
supply with their hides the markets of the world. They 
never show fight, and are as docile as a flock of sheep; 
the bull seals on the contrary will fight rather than endure 
the panting torture of travel, so that if any of, them get 
mixed up with a herd of bachelors they are easily let drop 


out; their fur is of,no value. On arriving at the slaughter ‘ 
places the herd is allowed to cool, and then the killing. - 


begins ; the labour of skinning is severe and trying even 
to experts; the hide has to be taken off, at once. The 
skins are taken from the field to the salt-house, where 
they stay for two or three weeks, being pickled ; after this 
they are taken and rolled into bundles. of two skinsʻin 
each package, with the hairy sides ‘out and lightly cogded, 
In this state they go by steamer to San Francisco, where 
they are counted for the tax, and from thence they are 
shipped to London. : 

In a series of illustrative and supplemental notes to this 
volume, there are.a number of very interesting details as 
to the Russian Seal Islands; as to the Fauna and Flora 
of the Priblyov Group; a Ccigest of the data in-regard to 
the fur seal rookeries of the South Atlantic and Pacific, 
and the- number of skins taken therefrom. There is a 
translation of Veniaminov’s account of the Russian seal 
industry at the Priblyovs, 1842 ; a meteorological abstract 
for the months from September, 1872, to April, 1873, 
which.was an,unusually severe winter; anda history of the 
organisation and regulations of the Alaskan Commercial 
Company, under whose excellent management, the seal- 
skin trade is now carried on. In concluding a necessarily 
somewhat brief. notice of this excellent monograph, we 
would congratulate Mr Commissioner Spencer, Baird on 
being the means of obtaining for men of grience and of, 
commerce so much valuable information, and we can 
scarcely give too much praise to Mr. Henry M. Elliott 
for his most artistic and praiseworthy history of the most 
interesting ofall Pinnipeds. 





A DYNAMOMETER FOR ALTERNATING 
CURRENTS OF MODERATE STRENGTH 
Ole object of this instrument, which I-had the pleasure 


of bringing before the Physical Society at their 
Oxford meeting, is chiefly medical. 


But it occurred to 


‘of fish consumed by this immense, army, we have to .. 


À 
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a logical apd therapeutical purposes. 
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me.tha#a few details, mainly constructive, might prove 
of interest. It was suggested by Mr. Preece, in conse- 
quence of a,statement made by me in a paper on ‘‘ Mea- 
surement in the Medical Application of Electricity,” read 
` befag Society of ‘belegraph Engineers. This state- 


~ ment was to the effect that some difficulty still existed in 


the trustworthy estimation of induction currents of 
medium strength, such as are habitually used for physio- 
The French Inter- 
national Commission had ®nly imperfectly remedied the 
deficiency by recommending the universal adoption of a 
- particujar pattern of induction coil made by a single 
German firm, and arbitrarily gradu&ted to a ‘“‘sledgé”’ 
apparatus. Mr. Preege thought that a dynamometer, 
which may be regarded as a galvanometer of which the 
moving magnet is replaced by a suspended coil introduced 
into the circuit, would answer the purpose ; since the de- 
fiction of the coil isin one uniform direction, although 
the currents traversing the circuit are alternate. This 
very practical hint s¢emed to offer a prospect of obtaining 
accuracy in a department of science in which it is much 
needed. But on examining existing dynamometers I 
found only Weber’s original instrument, which, in spite 
of its immense value, is fitted only for a well-appointed 


e laboratory, and another, made by Messrs. Siemens for 


the measurement of very intense electric light currents, 


. - which®erred on the opposite side of déficient delicacy. 


The dynamometer of Messrs. Siemens, shown at the 
French International Exhibition, by means of which the 
alternating currents of telephones were demonstrated, 
was probably in the same category, though neither I, nor 
the president of the Physical Society could obtain any 
exact details of its internal arrangements- 
- An electrodynamic balance, described in the 4analen 
der Physik in 1881 by Helmholtz, comes somewhat closer 
to the requirements of the case, ‘but this, like that of 
. Weber, is a delicate apparatus, difficult of transportation. 
It might, however, prove excellent as a means of cali- 
brating a less perfect and absolute, but more handy 
' instrument; such as that I was in search of. r 
` Apother form of dynamometer had been incidentally 
named to me by Mr. Ayrton, of his invention, in which- 
the moving coil ıs replaced by a piece of soft iron which 
bec8mes magnetic during the passage of the current. Of 
this also, further details were wanting. 

I therefore attempted to make one for myself by the 
usual method of suspending a coil of wire from two silk 
fibres within a fixed coil, bringing its two ends to mercury 
contacts at the lower part, and joining all up in one 
circuit. Two defects at once appeared 1. The coil of 
copper wire was far too heavy to move with the small 
-currents at my disposal; and when it did swing; it con- 
tinued to oscillate slowly for an unlimited time, giving no 
satisfactory reading. 2. The mercury contacts caused so 
much friction as absolutely to stop all motion whatever. 

It was therefore obvious that (1) a light coil, and (2) a 
sensitive bifilar suspension were needed. Both of these 
must have a fairly high electrical conductivity. The 
second of these desiderata may be dismissed first. I 
found at the gold lace shops bobbins of silver-gilt wire, in 
which the gold is drawn over the silver in manufacture; 
not merely plated on. These two combined have a dia- 
meter of y4y bf an inch; which is exactly that of the finest 
platinum wire commercially made. But whereas the 
resistance of 1 metre of the latter is 62'2 ohms, that of the 
‘former is only 9'8 ohms. An induction shock from 
Dubois-Reymond's apparatus passed through a metre of 
‘this wire has such strength, that I do not wish to try it 
again, nor should I venture to administer it to an 
invalid. 

It occurred to me that (1) the light coil might be 
obtained by using fine aluminium wire covered with silk. 
. Messrs. Johnson and Matthey, with their usual courtesy, 
drew this for me specially, 'to a diameter of 1-100th of an 
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pleted the oferation. ° 
‘By winding this on a mandril, tying the ring thus 
obtained with silk threads, and immtrsing in photo- 
\graphic amber varnish, which I find much less dense, 
‘and as good an insulatorgas Shellac, I obtain a coil 
omposed entirely of metal and silk, which is at once 


igid, light, and conductive. Ofte of these, of 1'25 inches- 
internal diamater, not of very fine wiré, contains forty-two" 


turns of wire in five layers, its length thus being over four 
yards, It weighs 6'25 grammes, less than 100 grains, its 
resistance is about half an ohm. 

On suspending this light coil from two threads of the 
silver-gold wire nameg above, I found its deflections con- 
siderable, and easily measured, even with moderate cur- 
rents, I: could easily be made “‘dead-beat.” The bifilar 
couple was varied by giving the suspending points a 
sliding motion to and frorfi each other. Ry also fashion- 
ing the suspensions in the form of light vertical springs, 


the two threads were kept at an approximately equal 


tension. : 

Aluminium appears to offer great advantages for em- 
It is said in. 
Watt's “Dictionary,” that “the electric conducting power 


of aluminium is eight times as great as that of iron, and . 


about equal to that of silver,” where probably the com- 
parison is intended to be magle with equal weights, and 
not volumes. ‘But even if it were lower, it” would be 
abundantly sufficient for the purpose named, as the cur“ 
rents are of high tension, and as the resistance need 
not be materially less than that of the suspending wires 
given above. Its specific heat is very great, so that 
moderate changes of temperature affect it but little. This 
property might render it valuable for the fabrication of 
resistance coils. ; 

It was stated at the meeting that this metal had been 
tried by Messrs. Siemens, but given up in consequence 
of the failure of connection in the ends of the aluminium 
wire. This difficulty I have not found, probably in con- 
sequence of the high tension, and also from the fact that 
the contacts are between gold and aluminium, both stable 
substances, In any case the difficulty could be overcomé 
by making a gripping contact with a light clamp, such’as 
is already used in watchwork, Nor can Messrs. Siemens’ 
unsuccessful attempt for other purposes be, I think, con- 
sidered as a distinct anticipation of this. The mechani- 
cal advantage of such a light coil in diminishing moment 
of !inertia, and in reducing the force of the bifilar couple, 
can hardly be denied on theoretical grounds, and is, 
indeed, borne out by experiment. W. H. STONE 


MATHEMATICS AT THE JOHNS HOPKINS 
3 UNIVERSITY - i 


FROM time to time we receive copies of the University 

Circular, From two now before us, we make a few 
extracts, which will serve to show what this young but 
promising University has done (or attempted to do) in 
the session 1881-82. The students have been thirty-two 
in'number; of these,. twenty fqllowed advanced and 
University courses, and twelve pursued collegiate courses. 

Supreme over the department presides Prof. Sylvester, 
F.R.S., who, besides editing the American Fournal of 
Mathemaiics and reading papers at the Mathematical 
Seminary (similar in its character to our own London 
Mathematical Society), has delivered two courses of 





lectures— one on the Theory of Numbers (and in especial « 


on'an extension of Tchebycheff’s theory concerning Prime 
Numbers), the other gn a new theory of universal multiple 
algebra. CHR Seiad E 
This session on the invitation of the Trustees, Prof. 
Cayley was called in as amicus curie, and arrived at 
1 The finest wire has not yet been measured in the microscope; it passes 
through the smallest hole of the B.W.G., No. 8. 
i . ° ‘ z 
l ° 


inch, or even less, and Mr, Rickards, of Derby, com- 
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infore in December last. At the January meeting of 
e Seminary, he read a paper “Cn Two Cases of the 
uadric Twansformation between two Plands,” and has 
bsequently read other papers, and been a contributor to 
he Journal. Båt the result of his visit has been the 
livery of “a systematic and highly original course of 
ectures upon Algebraical Geometry, in connection with 
he Abelian and Theta Functions.” 

ese lectures, we hope, will be given, in book form, 
‘more extended audience. Besides the ordinary class 
ctures, given by the able staff of assistant professors, 
some of whom are well known to mathematicians here, 
short courses of lectures have been delivered by Mr. 
C. S. Peirce (who has recently annotated and published | 
the American Journal his father sine work on “ Linear 
ssociative*Algebra’”’), on the Logic of Relatives, by Dr. 
Story; on the Clebsch-Gordan invariantive theory ; and 
by Dr. Craig, en the Construction and Direction of a 
mann's surface (how these two last courses recall to 
nds a departed master.) 

eibnitz somewhere says “Les mathématiques sont 
ur de l'esprit humain;” if this be so, then the 
sity has done well in assigning so great a part of its 
ime and resources to thê study of the higher branches 4 
f this department of knowledge. But indeed Johns 
opkins is a true university, for it is catholic in its sym- 
thies, and enfolds in its wide embrace all branches of 
culture and learning. ° 

, In No. 13 is an abstract of a lecture before the students 
y Dr. James Bryce, M.P., on our English universities. 
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| teristics, the guality of a sound, has also been. denor 























KGNIG’S EXPERIMENTS IN ACOUSTICS 
I 


he volume mentioned below! Dr, Koenig has collected 
evaluable series of researches in experimental acous- 
hat have been published by him chiefly in the 4xwalen 
oggendorff and of Wiedemann during the past twenty 
.. Many of these researches are well known in England, 
ng attained to “classic” importance, and their main 
ts are to be found embodied inall the best text-books 
icoustics. Other researches of more recent date are 
yet known only to the few, but will eCoubtless win their 
way to general knowledge before long. The most novel 
points in the book are the late researches of its author 



































with the ingenious instrument known as the wave-siren, 
his invention Dr. Koenig has applied to support his 
s upon the origin of the beats of imperfect con- 
sonanices, and also to investigate the influence of differ- 
‘ences of phase upon the quality of tones. The general 
nature of the wave-siren has already been explained in 
the pages of NATURE, but® in the sequel we will 
tempt to describe fully its most recent forms, as 
applied in the last investigation. In addition to these 
deeply interesting matters of recent research, there is a 
e of wealth contained in the volume. The first 
ter deals with the application of the graphic method 
oustics;..an equally interesting chapter on mano- 
flames and their applications occur a little further 

Yr. Koenig’s researches on the standard tuning-fork 
diapason normal’*®are too well known to need com- 
ent. The reader will find the whole series of papers 
-- collectedin Chapter XIII. He will also find notices ofan 
~ adjustible tuning-fork capable of giving a variety of tones, 
of a curious tuning-fork clock, of new stethoscopes, of 
dnstruments for producing continuous beats audible to a 
large company of persons, together with researches on 
the phase of vibration of two associated telephones, on 
he fixed notes charcteristic of the different vowel sounds, 
ind on several other matters of grgat importance. He 
must not, indeed, expect to find deep mathematical insight 
olios of analytical equations. But he will find a 


uelques: Expériences @’ A€oustique.” Par Rudoif Kænig. (Paris: 
Kænig, 27, Quai d'Anjou, 1882.) 
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perspicuous and fascinating record of experiments lanned: 
with rare ingenuity, carried out with honesty, p&tience,. 
and,consummate skill, by the man whose exceptional | 
abilities as experimentalist and constructor ehave done 
more than those of any ether physicist to makg the ` 
science of experimental acoustics what it is to dagr. ; 

In the present article we shall refer in some detail to: 
Dr. Keenig’s researches on the influence of phase upen. 
the qualizy of sound. 

It has long been an accepted doctrine of acoustics 
that every continuous sound possesses three recognizable 
characteristics, viz, pitch, iniensii and guality,and that - 
these three characteristics depend respectively ugn the 
frequency, the amphtude, and the dé@gree of complexity 
of tte sonorous vibrations. Thegthird of these charac- 























































nated “ timbre” or “ clang-tint’’ by those who: affect. 
Gallic or Teutonic proclivities in scientific nomenelature. — 
Everyone now knows that, by whatever name this thd. 
characteristic is called, it constitutes the almost indefin-' 
able yet perfectly recognizable différence which: exists 
between a note as played or one musical instrument and 
the same note as played upon another, The notes may 
be the same in pitch and in intensity, but there is a | 
residual difference in quality that the dullest ear cannot 
mistake. 

It was by one of the finest pieces of scientific regearch 
by Germany's greatest living physicist, that the true 
cause of this mysterious “quality?” was established. 
Helmholtz’s great work on The Sensations of Tone takes 
for its basis the fact that with every fundamental “tone” 
or perfectly simple sound there co-exists a whole series of 
“partial tones,” which together with the fundamental 
make up the mass of sound that we usually calla “note,” 
All our musical instruments yield us complex sount 
which every fundamental is accompanied by a va 
upper partial tones (sometimes called by mistran: 
“overtones” ; and also, by a far more serious mi 
“ harmonics), the number of such upfer partials and th 
relative intensity being a consequence of the conditi 
of vibration in the instrument. . Hence instruments hav- 
ing different kinds of vibrating, parts—strings in one, 
reeds in another, columns of air in another—will emit 
tones that vary in number and intensity of accompanying 
partial tones ; and the ear taking the mass of complex. . 
vibration as a whole will pronounce that there is å œ 
difference ix guality. Helmholtz’s theory, in short, asserts 
that the quality of a tone depends on the following points: 
firstly, whether there were any upper partials present; 
secondly, what those upper partials were ; thirdly, what 
their relative intensity toward orie another and toward 
the fundamental note might be. Thus, for example, 
the thin quality of the notes of wide, stopped organ-pipes,. 
which contrasts both with the full rich quality of the piano- 
forte notes, and with the harsh, strident, irrepressib’ 
notes of the harmonium, becomes intelligible when it i 
rendered plain that in the first case there is an almost 
complete absence of upper partials, that in the second th 
partials, though numerous, are loud only for- such parti 
tones as are concordant with the fundamental, while in- 
the third discordant partials, loud and shrill mingle with 
the fundamental. ae 

But there is a negative proviso in Helmholtz’s theory 
of a very important kinc, namely, that “differences in 
quality of tone depend “zn xo respect on the differences 
in phase under which taese partial tones enter in 
composition.’ * Gae 

This negative law, which Helmholtz has sought. to 
confirm by various experimental proofs, is a consequence 
of the hypothesis that the ear urconsciously analyzes . 
complex sounds into their simple elements—the partial 
tones—each simple (partial) tone actuating a separate 
part of the nerve-structures of the ear. Before Helm- 


2 Helmholtz. Sensations of Tome (Ellis’s Translation) p. 186. 
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heltz’ abandon the new hypothesis that the ear thus decomposes 





time, the theory had been propounded that quality 
depeotied oh the form of the vibrations of the wave of 
sound; but since differences of phase greatly affece the 
form of the vibration, Helmholtz was forced either to 
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Fic. 1.—Resultant curves formed by comyouncing tog2ther 


The difference of form introduced into a complex. 
vibration by a difference of phase between its comporents 
is already known; but Koenig has brought forward :ome 
very striking examples. Fig. 1a, for example, gives the 
curves which result from compounding together the wave- 








complex topes into simple Ones, or else to establish by 
experiment that no difference ot phase affected the per- 
ception of quality by the ear, s 


the wave-forms of a harmonic series of simple tones of equal intensity tut differing in phase, 


. 
forms of a note‘and its first eifht upper partials, each of 
the nine tones being of equal intensity. Of the four 
curves ranged in line the first corresponds to the result- 
ant when the components start at similar phases, each 
component beginning from @ero with descending ordi- 


. 
e 
. 
o 
. 
Fic, 2.—Resultan: w:ve-form for o`d members of séries of upper partial tones when shere is no difference of phase. 
33 -. 
nates. In the second of the row, each of the separate | wave-length, and in the fourth case three-quarters of a 


component waves begins with a negative ordinate of 
maximum amplitude, or differing in phase Ly one quafter 
from the first case, In thé third tke difference is half a 


wave-length. It will be noticed how very different these 

curves are to the eye, though cbmpounded of the same 

clemerts. It will also be observed that the curves for 
. 
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difference of phase = 4 is a reversed copy of that for 
which the difference of ph&se = 0; while she curves for 
phase-difference } and } are reversed copies of one an- 
other. Now, according to Helmholtz’s theory, all these 
forms of vibration should yield identical sounds in the 
ear. Keenig finds, on the contrary, the startling result 
that the sounds are perceptibly different in quality. His 
proof is extremely simple. The curve, calculated graphi- 


cally with great care, is set off upon the circumference of 


+ . . r . 
a cylindrical band of thin metal, the edge being then cut 


Fic. 3.—Resultant wave-form for o!d members of serics of 
2 


obvious that as these indented curves pass in front of 
the slit the maximum condensation will result when the 
slit is least covered, or when the point of greatest depres- 
sion of the curve crosses theefront of the slit. The 
negative ordinates of the curves corrtspond therefore to 
condensations, the positive ordilates to rarefactions. 
Now, according to Koenig’s experiment, the sound is 
louder and more forcible, with a difference of phase of 3, 
than in any other case, that with 3 difference being the 
most gentle and soft in tone; whilst the curves of phase 





-. 
away leaving the shaded portion, the curve beingsrepeated 
half a dozen times, and meeting itself after passing round 
thè circumference. For convenience the four curves 40 
be compared are set out upon separate rims of metal, all 
of which are mounted upon ong axis to whi apid 
motion of rotation can be imparted. Against the indented 
rims wind can be blown through an appro- 
> whole combination forming a variety of 








edges of the 
priate slit 






the Wave-Siren described a few months ago in the 
columns of NATURE (p. #8, vol. xxiv.) It will be 
e 
. 
» 
. 
. 
e 
. 
s 
. 
(3 
f upper partia al t when the difference of phase is a} 





o and 4 yield intermediate qualities of tone. Keenig also 
finds that by combining simply a note and its octave, the 
loudest resultant sound occurs when the phase of com- 
bination is },a difference of phase of } again yielding 
the feeblest resultant. In Fig. 1, 4, four curves are shown 
corresponding to the combination of the odd members, 
I, 3, 5, 7, 9, of the harmonic series, taken as before as of 
equai intensity. In this case the form of the waves is 
identical for the phases o and ¢ and also for the phases } 
and f. The latter yield a leud and strident tone as com- 
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paret with the former, though according to Helmholtz’s 
theory their tones should be alike. It may be objected to 
these illustrations that in all natural sources of tone ome 
never. finds a®whole series of partial tones every member 
of which is equally loud as the fundamental tone. It 
is more’ Yearly true for*most musical instruments that 
the higher up one goes in the series of partial tones 
the feebler are they in comparison with the fundamental 
tone. 

~ Accordingly, Keenig has cembined, as in Fig. 2, a series 





of partial tones correspopding to the respective frequencies | 


1, 3,5, % 9, making the amplitude of each partial tone 
inversely proportiongl to its frequeney. The separate 
curves are shown in Fig. 2, both grouped about a hori- 
zontal line, and also as Successively superposed upon the 
fundamental. The uppermost of the set of curves ex- 
hibits the final resultaft ; which, in this case, where the 
diference of phase is taken as x: and all the componerfts 
rise from zero together, is seen to consist of bold, well- 
is rounded sinuosities. „in Fig. 3, curves identical in wave- 





compounded together; but the final resultant shows a 
wave-form that is practically a zig-zag. Now if these 
bold sinuosities and zig-zags be cut out in thin metal and 
curled up into circumferences so as to adapt them to use 
as wave-sirens in the manner before-mentioned, it is 
again feund that the zig-zags epte ponding to differences 
of phase } and } yield always harsher and louder tones 
than the rounded sinuosities that correspond to o and 3. 

These observations are very remarkable, and have im- 
portant bearings that must be left for discussion in the 
next article on Koenig's work. 

For the present we will conclude by observing that 
more than once it has been pointed out that a certain 
perception of difference of phase did exist. Sir W. 
Thomson has suggested that there is evidence of this in 
the phenomenon of slow beats which by a curious 
acoustic illusion almost always suggest the idea of some- 
thing revolving. The writer of this notice had also pre- 
viously pointed out that in certain cases where a compound 
sound was led separately to the two ears a difference of 
phast between the components could be detected. 

It may not be generally known that Dr. Koenig has 

uite recently republished under the title of “ Que/gues 

apériences d Acoustigue” the most important of his 
recent researches, including those on the Wave-Siren 
and on the Beats of Imperfect Consonances. The figures 
herewith presented, and those which will accompany the 
continuation of this notice, are taken by Dr. Koenig’s 
courteous permission from this his very valuable con- 
tribution to experimental acoustics. S. P.T. 











THE RAINFALL OF THE GLOBE 


Pre. LOOMIS has recently contributed a paper on 
this subject to the American Journal ef Science of 
no small interest and value.. The paper gives the mean 
annual rainfall at 713 places in all parts of the globe, and 
the results are graphically represented on a map of the 
world as closely as can be done by five tints of one 
colour. These tints represent respectively annual amounts 

of rain under to inches, from 10 to 25 inches, 25 to 50 

e inches, 50 to #5 inches, and above 75 inches. It is stated 

that the map is merely a provisional one, it being Prof. 
Loomis’s expressed intention to publish a list of ‘addi- 
tional observations with a revised edition of the map ; 
and in the meantime he invites the assistance and criti- 
cism of meteorologists in furtherance of the work. 

The map shows unquestionably the broad features of 
the geographical distribution cf the rainfall of the globe, 
so that any changes that will be made in a future issue, 
however interesting and important these may be locally, 

“will only be rectifications of the iso-hyetal lines in some 
of their subordinate detailst 













length and amplitude, but differing in phase by 3, are | 
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Leaving out of consideration all exceptionally. heavy. 
rainfalls configed to limited spets, such as those of Chera+. 
punji, in Assam, which amounts to. 492 inches *annually, 
and the Stye, in Cumberland, which is aout 190 inches, 
the heaviest rainfall is met with in the rain-belt, which: 
surrounds nearly the whole globe lying between. the north- 
east and south-east trade-wifids. Absolutely the largest. 
rainfalls over large regions arego be found where the 
trade-winds, after having traversed asgreat breadth of 
ocean, are forced against and over a breadth of land, of 
some elevation and extent which lie across their path. 
Of these the best examples are the highlands of Java, 
Sumatra, and Assam, in the Old World, and parts of the 
north of South America, and of the steep slopes of Mexico 
facing the Gulf of Mexi& in the New World, over which the 
trades or monsoons discharge their moisture so*copiously 
as to raise the rainfall over large tracts up to, and in- 
cases considerably above, 200 inches amnually. The 
influence of height is well illustrated by the rainfall, of 
Mauritius; thus, while at the observatory it is 46 inches, 
it amounts at Cluny to 149 inches on a mean of the same 
19 years. Similarly in St. Helena, while near the sea- 
level it is only 5 jnches, at a height 6f 1764 feet it is 48 
tnches. In Ascension, no part ki which rises to any con- 
siderable height, the annual rainfall is only 3 inches, and 
the whole island is little else than a burned-up.desert....... 

The rainfall is particularly large in mountainous regions 
in both hemispheres above lat $0”, situated on the eastern. . 
shores of the great oceans, and consequently in the full 
sweep of the strong westerly winds of these high latitudes. 
Thus large portions of Scotland north of the Clyde, one 
or two small paiches in England, a few spots in Ireland, 
large tracts between California and Alaska, the south of 
Chile, and the west coast of the south island of New 
Zealand have an annual rainfall exceeding 80 inches. 
Nay, even at Bergen, lat. 60° 23 N., bathed in the warm, 
moist, westerly winds of the Atlantic, the rainfall is 73 
inches annually, which is the largest rainfall yet observed 
anywhere at so high a latitude. Those headlands, even 
though of comparatively small height, which ran out into 
the sea, meeting the moist oceanic winds, have rainfalls 
very considerably above the average—owing doubtless 
largely to the greater friction of land than water on the 
winds, thus partially arresting their progress, and in- 
ducing a more copious precipitation. Ate cael 

As causes of deficient rainfall, Prof. Loomis enumerates. 
five, viz. : (1) a uniform direction of the winds during the 
year, such as prevails within the regions of the trades, 
illustrated by the rainfall of Ascension, Sahara, and South 
California; (2) the prevailing wind having crossed a 
mountain range, thence descends on the leeside, illustrated 
by desert of Gobi, Chili, And large tracts in Spain ; (3) 
ranges of mountains so high as to obstruct the free move- 
ment of the surface-winds towards the interior, as parts 
of Central Asia and California ; (4) remoteness from the 
ocean measured in the direction from which the wind 
proceeds, illustrated by the gradual diminution of the 
rainfall on advancing eastward into Europe ; and (5) high 
latitudes, since beyond lat. 60°, at a little distance from 
the ocean, it seldom exceeds 1o inches, and there are 
apparently large tracts in North America and Asia, 
where the rainfall is less than 10 inches. As regards this 
last statement, observation scarcely bears it out, since in 
Europeo-Asiatic continent, only two stations in latitude the 
above 60°, viz. Kola in Russian Finland, on the. Arctic 
Sea, and Yakutsk, show rainfalls less than ro inches, and 
these are doubtful owing to the short periods over which 
the observations extend. ; 

The truth is there.are ofher causes powerfully influencing 
the distribution of the rainfall than these, which an exa- 
mination of the rainfall of the individual months, notably 
January and July, best discloses. These causes have their 
explanation in the systems of low and high pressures, 
which appear and disappear with season., Of these the most 
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prominent are the low pressures which occupy the centres 
of continents in the summèr months, and ¢he northern 
portions of the Atlantic and Pacific Oceans in the winter 
months ; and on he other hand, the high pressures which fill 
the centres of the continents in the winter months, and the 
high pressures in the oceans immediately to the west 
sides of the great continents, about lat. 36°, as shown by 
the Admiralty’s physicalecharts of the Atlantic, Pacific, 
and Indian Oceans? 

To take, as an example, the great summer barometric 
depression of Central Asia with the winds, flowing in upon 
it on all sides vortically, carrying with them the moisture of 
the ocean from which they come. Thus East Siberia is then 
swept by south-east and east winds, ghich distribute to west- 
ward as fanas Irkutsk, in July, a monthly rainfall of 3 inches 
and upwards. Now since the annual rainfall of this region 
is all but wholly determinetl by the rains of the summer 
months, the exfénsion of these«rains inland wholly deter- 
mines the position of the annual iso-hyetal lines. Again, 
‘to westward of long. 100° in Siberia, the rains have their 
origin in the Atlantic and Arctic seas, and since west 
and north-west winds prevail from Archangel to Central 
Asia, they bring with then comparatively so large a share , 
of moisture from the ocean, as to raise the annual rainfall 
over the greater part of these northern regions to about 20 
inches, or even more. On the other hand, on the east 
side of the Ural Mountains, which drain these winds of 
much of their moisture, the sumer rainfall is much 
jess. From north of the Caspian and Aral Seas, south- 
ward to the Persian Gulf, and eastward to the Indus, 
the summer winds are north-west, and since they thus 
advance over regions rapidly rising in temperature, little 
if any moisture is deposited in their train, thus rendering 
ee extensive region one of the largest arid tracts of the 
g- oDe. 

These, with other considerations, indicate that the 
courses of several of the iso-hyetal lines, where observa- 
tions are svarse, should be regulated to a greater extent 
than has bean done in the map before us, by the positions 
of river-basin; and mountain ranges in their relations to 
those seasonal winds, which really determine the annual 
amounts of the rainfall. 

One of the most important points to which attention is 
drawn by Prof. Loomis, is that more rain falls on- the 
eastern than on the western sides of continents. This 
remark holds good everywhere, until we reach the higher 
latitudes of both hemispheres, where the predominating 
winds become westerly. Thus the rainfall at San Fran- 
cisco is only from a half toa third of the amount which 
falls on the coast of Pennsylvania in the same latitude; 
and about the same proportions, or even proportions still 
more striking, are seen on comparing Morocco with the 
Chinese coast, and the west with the east coasts of South 
Africa, Australia, and South America. The explanation 
is to be found in the portions of the areas of low and high 
‘pressures, with their accompanying winds, during the sea- 
son whose rainfall determines the annual amounts. “On the 
east side of the continents the prevailing summer winds are 
south-west, south, or south-east, which having traversed a 
large extent of ocean, and constantly advancing into higher 
and colder latitudes, spread a copious rainfall over the 
regions they traverse. But on the other hand, since the 
west side of continents in the same latitude lies between 
the region of abnormally high pressure in the ocean 
immediately to westward, and the low pressure of the 
interior, north-west winds in the northern, and south-west 
winds in the southern hemisphere prevail there ; and as they 
advance into lower latitudes or oyer regions of a constantly 
increasing temperature, they deposit ‘little or no rain in 
their course. Hence, owing to th@ failure, more or less 


- complete, of the summer rains, it follows that the annual 


rainfall of these portions of the continents is small. 
In preparing the secofid issue of the map, attention 
should be directed, in addition to the regions already 
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indicated, to the rectification of the lines of equaf rainfall 
over Iceland, the south-east of Norway, the Gulf of 
Guinea, the temperate regions of South America, atd 
Northern, Central, and Western Australia, and feel 
assured meteorologists will hearty co-operate rof. 
Loomis, and give him all possible assistance in com- 
pleting the important work he has so successfully begun. ' 





NORES 

THE name of Prince Leopold (Duke of Albany) has been 
added to the General Committee of the Darwin Memori! Fund, 
subscriptions to which, we may remind*our readers, are still 
being received at the Royal Society,#Burlington House, by the 
Hon. Secretaries, Prof. T. G, Bonney aid Mr. P. Edward 
Dove. : 


e 

THE communication from Greenwich which appeared in Sur 
Jast number, p. 175, showed that in the double magnetic storms 
of Apn], the Greenwich times of confmencement of disturb- 
ance were, for Greenwich, April 16, 11b. 32m., and April ro, 
15h. 35m.; and for Toronto, Canada, April 16, 11h, 34m., 
and April 19, 15b. 34m. The communication in question was 
followed by one from M. Dechevrens, reporting the magnetic 
disturbance as commencing suddenly also at Zi-ka-wei, China, at 
7h. 36m. on the morning of April 17, and as being as s&ddenly 
renewed at 11h, 40m. on the morning of April 20; equivalent to 
April 16—11h. 30m., and April 19, 15h. 34m. Greenwich time. 
The outbursts thus occurred at the same absolute time at 
Toronto, Greenwich, and Zi-ka-wei. 


Tue Prince and Princess of Wales opened the handsome new 
Technical School at Bradford on Friday. The Prince, in the 
various speeches he gave showed that he has a real appreciation 


‘of the necessity for scientrfic trainmg in this country, if we are 


to keep on a level with the other great nations in our industry 
and commerce. ° 


Tue Commission appainted by M. Ferry to report on the 
construction of the rotating dome for the large refractor of the 
Paris Observatory, has held numerou$ meetings at the Conserva- 
toire des Arts et Métiers, Col. Laussedat, director of the aesta- 
blishment, being in the chair, Only two projects have been 
reserved for final choice. M. Eiffel proposes to use a saline 
solution in a honzontal circular channel placed on the wall to 
diminish the weight of the rotary roof. 


WE are glad to learn that owing to the exertions of Admiral 
Mouchez, magnetical observations will soon be resumed at 
the Paris Observatory, in subterranean chambers which have 
been excavated in the newly annexed grounds. These observa- 
tions will be self-registering by photography, in conformity with 
the instruments established by M. Mascart at the Colfége de 
France. Direct observations will also be conducted with the old 
instruments which were used by Arago, which were famous 
for his prognostications of Aurorse, at a period when, the elec- 
tric telegraph not having been invented, mary days must elapse 
before the arrival in Parts of news from the northern parts of 
Europe. 

In the course of a few weeks all the Intern@tional circum- 
polar observatory parties will have arrived at their. different 
destinations, or be on ther way thereto, and on August 1 the 
observations will commence simultaneously on the common plan 
framed by the different conferences held in Hamburg in 1879, 
in Bern in 1880, and in St. Petersburg in 1881. By the present 
arrangement Russia has three stations, the United States and 
Germany two each, whilst England, Austria, Sweden, Norway, 
Denmark, France, Hollend, Italy, and Finland maintain one 
each, of which three—the French, the Italian, and one German 
—will be established in the Antar®tic regions. The total number 
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of statiofts wilt thus be sixteen, with a complement of some 150 
men. The work will be carried on continuously for thirteen 
Months, and*the expeditions will leave their quarters on Sep- 
temkgr rt, 1883. On their return an International Conference 
will astetble—it is suggefed in London—in order to examine 
the material collected, which will, it is hoped, give important’ 
results, particularly as regards meteorology. 


“LA LAMPE SOLEIL,” or the sun: lamp as it is called, from 
the likeness of its rays to solar light, was successfully tried on 
Saturday last in the vaults of the Royal Exchange. This lamp 
is the i@vention of MY. Clerc and Bureay of Brussels, and isso 

. simple:in its action as to require no regulating niechanism. It 

- consists of a square bloc? of marble or dry limestone, having 
two holes pierced into it from above. ‘The holes‘slant together 
until'they nearly meet just within the base of the block, Into 
tise holes are inserted the two carbon rods forming the poles 
of the arc, andthe current traversing the partition of calcareous 
stone between their põnts heats it to incandescence, and thus a 
soft white light is emitted from the bottom of the block. This 
light is remarkably steady, and is very suitable for picture gal- 
galleries. It was.used to light the picture gallery in the recent 
Paris Electrical Exhibition, and is now employed in the foyer of 
the Grand Opera Honse, Paris. The limestone is calcined by 
the cuffent, and the carbons feed themselves by gravity as they 
are consumed. The ugly shape of the lamp is certainly against 
its use, unless it be sufficiently well screened from view, but its 
simplicity is decidedly in its favour. 


THE new Report (1880) of thé Smithsonian Institution contains , 
among other valuable material, a Bibliography of Sir W.. 
Herschel’s writings, a list of his published portraits, and a loug 
and very careful synopsis of his scientific writings. This last 
occupies nearly'1co pages, and its value to the student is evident. 
-Appended there is a subject- -index to the scientific writings of 
Herschel. The same volume contains the first results of the 
attempt.of the Institute zo issue a yearly report of the work 
done at observatories al the world over; the report covers 
upwards of 100 pages, a 


Of the Smithsonian Report, upwards of 200 pages are occu- 
pied with a Record of Recent Scientific Progress, in which Prof, 
Baird writes the Introduction, Prof. Holden, Astronomy, Dr. 
G. W. Hawes, Geology and Mineralogy, Prof. G. F. Barker, 
Physics and Chemistry, Prof. Barlow, Botany, Prof: Theodore 
Gill, Zoology, and Mr. O. T. Mason, Anthropology. Mr. Mason 
also contributes a separate Bibliography of Anthropology, in 
which (p. 412) we find tke followis ing curious entry—* Vikin’s 
(A.) ship.” 


ON the recommendation of the Agricultural Chamber in 
Stockholm the Swedish Government has accepted the invitation 
' to participate in the International Fishery Exhibition to be held 
in London next year, and granted a sum of about 3coo/, towards 
the expenses of representation. The Norwegian Government 
has-also-accepted the invization, and a small sum has been voted 
by the Storthing. 


AT. a recent meeting of the Smoke Abatement Committee, 
held at 44, Bétners Street, Mr. Ernest Hart in the chair, jurors’ 
reports were handed in from Col. Festing, C.B., Prof. Chandler 
Roberts, F.R.S., Mr. Aichison, Mr. D. Kinnear Clark, Mr. 
Harris, and others, on behalf of the various juries, discussing 
the results obtained and tabulating the figurés shown. by the 
various tests. Great satisfaction was expressed at the excellent 
results-which these reports show to have been achieved: by some 
of the leading’ exhibits in the-economy of fuel and abatement of 
smoke in-open grates, as well as the satisfactory action of open 
grates and kitcheners intended for burning anthracite or smbke- 

„iess coal. The hon. secretary (Mr. W. R. E. Coles) announced 
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that the Manchester Exhibition, of Smoke-Abating Apparatis; 


carried out péttly under the auspices of this Society, had proved. 
highly successful, and had attracted great interest among the 
practical men in the Lancashire district, 2nd would, it was 
believed, be fruitful in good results, The arrangements were 
discussed for converting this committee into a permanent isstitu- 
tion for smoke abatement, under the provisions of ‘the law. , It 
was announced that the Duke of Westmmnster would preside at 
a meeting to be held at Grosvenor House on Friday, July 14, 
for the purpose of distributing the awards, when it was expected 
that all the reports and tabulations would be ready in the form 
of a volume for public information. 


s 

THE President- of the Italian Antarctic Exped¢tion has re- 
ceived, at Genoa, a letter from, Lieut. Bove, announcing the 
arrival of the expedition af Punta Arenas, en April 24 from 
Staten Island, Staten Island has been thoroughly-examined as 
to, its fauna, flora, topography, hydrography, and commercial 
utility, 


THE Hobe, commanded by Sir Allen Young, left the Thames 
last week to search for and succour the Aira, under Mr, Leigh 
Smith, missing in the Arctic regions for about a year. The 
Hope is 450 tons register, is fortified for ice work, well 
equipped, and with provisions fog two years, and a year’s supply 
for the Zira, Sir Allen, while he will doubtless use his discre- 


‘tion, has been instructed to avoid entering the ice, if possible. 


It has certainly been a peculiar Arctic season, so far as ice con- 
dition are concerned, and Sir Allen may find when he gets on 
the ground that`all his calculations: and arrangements are at 
fault. 


` 


-Mr. C. Hotcotr Brooxs, Secretary. of the. Californian 
Academy of Sciences, sends us the following note.on.a meteor 
in Wyoming, which he states is ‘well authenticated in all 
respects.” ‘*May 11, at 4 p.m., in Weber Cañon, Wyoming 
Territory, while the sun was shining brightly, a sudden and 
steady glow in the sky attracted attention to an immense meteor, 
whose brilliant colours were beautiful beyond description; Its 
track across the heavens was marked by a large red belt, which 
after its ‘brightness had died out, left a column of clearly de- 
fined whit smoke in its place. It fell in a south-easterly direc- 
tion, and was observed bya scientist who recently arrived in this 


„city; and who attended the meeting of the California Academy 


of Sciences last evening.” 


New seismic apparatus for indication of earthquake-motions 
on Etna. have been devise by the brothers Brassart, at the 
instance of Prof. Tacchini. From an illustrated account in.the 
Rivista Scientifica Industriale, we gather that the indicator for 
undulatory shocks is in form as follows: alfunnel grooved 
interiorly (and looking like a small inverted umbrella) is fixed at 
one end of a pivoted horizontal bar having a counterpoise:; it 
has an aperture‘at the bottom, which allows of its oscillating a 
little way with the bar on a vertical column, on which is placed 
a vertical style with weight at t&p (this latter act being 
facilitated by a sliding brass tube). This weight, by-its fall 
(contrary to the direction whence the shock comes), into one of 
the eight lettered grooves of the funnel (N, E, &c.), indicates 
the direction, and, depressing the bar, closes a circuit, making 
an electro-magnet, the result being that the pendulum of a small 
clock on the base-board is liberated. Thus if the clock, had 
heen set at 12, and.it.indicated, 5 when looked at, this would, 
show that the liberating shock had occurred five hours before. 
An electric bell may ‘be introduced; also- the liberation of the 
pendulum may be effected without electricity. In an arranges 
ment for vertical shocks, a spirdl of fine wire, with platina- 
tipped weight, is suspended vertically- over-a cup of mercury’; 
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the circuit being closed when the weight dips in the mercury, 
with effects as above. PAs e 


_ THe Société Nationale d’Acclimatation de France, at its 
Annual General Meeting, lately held in Paris, awarded a medal 
of the first class to Mr. J. E. Harting, F.L.S., for his mono- 
giaph on “Ostriches,” and ‘is recently- -published work on 
“ Extinet British pumas ` 


. © WE are glad to ‘Jearn that the Geographical Society have 

fiually resolved to make further use of the services of Mr. 

Joseph Thomson in the work of African expluiation., The 

region to be explored by Mr. Thomson is that around Mount 

Kilimanjaro, about which our knowjedge is- so meagre, Mr. 
Thomson will set out in the beginning of next year. 


WE have receiged a copy of an interesting address by Prof. 


F. W. Hutton of Canterbury College, New Zealand, on “‘ Biology , 


in an Arts Curriculum.” The author takes as his subject the 
* principle of selection, and after briefly explaining its importance 
im biology, proceeds to argue that it is of not less importance in 
psychology and sociolggy. The analogues, or rather parallels, 
which he draws are thoughWul and interesting, as the following 
examples will show :—‘‘ Either from transmission, or from early 
association, every man has a number of opinions, common to the 
nation and to the class in life to which he belongs, which may 
be called his imherited opinfns; but as his reasoning powers 
. develop, these opinions are subject to variation, - The variations 
may be owing to original ideas arising in his mind we know not 
how, like the variations of structure in animals ; or they may be 
due to education, that is, to coming into contact with other 
minds, either personally or through books; and it must be 
noticed that, unlike structural vartations, these mental variations 
may be produced at any time in a man’s life, and may or may 
not remain constant. Physical transmission is not necessary ; 
mental transmission from mind, to mind diffuses a variation 
rapidly through all the individuals, and consequently it is not 


necessary for the action of selection that the originator of an ‘ 


improved mental variation should have any bodily offspring. 
When mental variations compete with one another, seléction 
‘ constantly acts on them through the agency either of utility or of 
sympathy.” Similarly in Sociology Prof. Hutton shows that 
' the principle of selection is all-important, and therefore that the 
political constitution which best admits of variation within due 
limits, or is most flexible, is most likely to survive in a struggle with 
other political constitutions. Hence, he maintains, the growing 
tendency of Monarchies to supplant Despotisms, and of Republics 
to supplant Monarchies ; also of the ‘progress of parliamentary 
-forms of government—parliamefttary discussion being but the 
principle of selection applied to political ideas. The parallels 
thus drawn between the principle of selection in biology and its 
operation in psychology and sociology, are well presented; but 
they are clearly m no way closely analogous to the survival of 
the fittest among organisms, There is just such’a resemblance 
as there is in the case to which Prof. Hutton alludes of the 
analogy between the biological and the social organism, and 
which, as he truly-obseVes, 1s: incomplete and apt to be mis- 
leading. ‘‘Indeed, it would not be difficult to find in this 
analogy as many discrepancies as likenesses. What, fur instance, 
in the organisation of an animal answers to the professors of 
theology, medicine, or law? What to prisons and reforma- 
tories?” &c. -So, we think, in the principle of selection, 
although there 1s a general resemblance in its operation in 
biology and im psychology or sctiology, the resemblance is 
nevertheless only. general, and may aput be pressed too far. 
Thus, the single fact noticed by the afthor that variations of 
ideas may propagate themselves without the aid of heredity, is 
alone sufficient to constitute’ an immense difference.between the 
' two classes of cases—the biological and the sociological—and it 
e r 


is further evident that in biology there 3s nothing corgsponding 
to individual judgment, which is the most important a in 
sefecting variations of ideas. 

In the current number of the Journal of Forestry ae. ee 
lent article on Epping Forest, in “Which the natura uties of 
this well-known’ resort sare faithfully portrayed. It is to “be 


1 


hoped that in the discussion that has raged and is still raging as Wet 
to the management of Epping Forest under sts new superin- P 


tendent, the aim of Parliame®t for its preservation “in its 
natural aspect as a forest” will not be lost sight of. In the 
words of the w riter of a paragraph òn the subject ingthe same 
number of the Journal of Forestry, we r€peat that “it is a forest 
that the public want, and not a gigastic park or tea garden.” 


Ir is well known that of late a good deal ‘of attention has been 
devoted in America to the manufacture of sugarefrom the 
Sorghum. In connection with this subject a letter has recéhtly 
been published in the New York Daily Trikyne from Prof. 
Silliman, in which he gives a detailed account of the value of the 
most important varieties. There seems to be a great future in 
America for the Sorghum as a sugar producer. 4 


THE discussion of diurnal ranges of temperature having shown 
to Dr. Woeikof (Jzvestia of the Moscow Society of Naturalists , 
for 1881) how much they depend upon the topographical con- 
ditions of different stations, he discusses in the last number of 
the:-Fournal of the Russian Chemical and Physical Society the 
influence of the same conditions on the average temperatures of 
winter and on the deviation from average temperatures, especially 
during anti-cyclones. Comparing the observations at different 
Swiss stations, he finds that the annual range of temperatures 
does not always diminish with the height of the station; it is 
less on isolated mountains, but it is greater,in high valleys when 
they are wide. Discussing further the differences of temperature 
in valleys and on isdlated mountains, he shows how the tempera- 
ture of the air in the former is often nfich colder than on the 
mountains, as well in Switzecland as on the Caucasus, and in 
Eastern Siberia ; and he concludes that thé map of isotherms, 
recently published by Dr. Wild iw his great work ‘Qn ‘the 
Temperatures in the Russan Empire,” does not give a true idea 
of the distribution of winter-temperatures, especially in Siberia ; 
most of the stations of this country being situated in valleys, 
where the temperature is lowered during the winter by typo- 
graphical conditions, the isotherms for January occupy altogether 
a too southern position on this map. Thus, for imstance, the 


January isotherm of — 31° which passes through the Voznesensky | 


gold-mine, is lower by 7°'2 than the true temperature for this 
place, and by 10°'r if the necessary reduction to the sea-level be 
taken into account. 


. 


_On the 14th inst., at 2 p.m, a severe earthquake was felt at 
the town of Luleå in Sweden (65° 40’ N., 22° 7’ E.) The 
shocks, which were several, were felt within a radius of thirty-six 
miles, doors being thrown open, flower- pots turned over, &c., 
through the tremor of the earth. 


M. Brazza has delivered in the large hall of the Sorbonne a 
lecture on his discoveries iu the Ogowe, and his efforts to esta- 
blish a regular communication between the Ogowe and.Congo 
through a land district. These efforts have proved successful. 


THE frequent observations of ‘the mirage in the south and 
central part of Sweden is very remarkable. From time to time 
we are told that whole, landscapes, cities, and castles, with 
moving objects, have been observed reflected on the sky for 
hours, and we again leain that a similar display of the forces 
of Nature was seen one: afternoon last month over the lake of 
Orsa, in a remote part of Dalearlia, lat. 61°, which is stated to 
have reflected a number of large and small steamers, as if plying 
on the Jake, and from whose funnels even the. smoke could be 
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observed t8 rise? Later oa the scene changed to a landscape, 

the vessels now taking the form of islands in the lake, covered 

with more or less vegetation, and at last the mirage dissolved 

itself i haze. The phenomenon, which lasted from 4 to 7 
- o'clock p.t, is said to have furnished a most magnificent 
* spectacle, 


THE additions to the Zoological Society’s Gardens during the 
‘epast week include a Yellow Baboon (Cynocephalus babouin @) 
from West Africa, presenzed By Mr. A, Collison; a Slender 
Loris (Legis gracilis &-) frcm Ceylon, presented by’ Mrs. A. H. 
` Jamrach wa Vulpine Phalanger (Phalangtsta vulpina) from 
Australia, presented by Mr. E. Meek; a Burmese Tortoise 
{Testudo elongata) from tè Western Dooars of Bhotan, pre, 
sented by Mr. B. H. Carew; a —— Tree Snake (Ahatulla 
liocercus) rom Pernambuco, presented by Mr. C. A. Craven ; a 
” Comon Adder {Vipera berus), British, presented by Mr. F. W. 
Elliott; a Rude Fox (Cazis rudis), 2 Common Rhea (Rhea 
americana) from South. America, deposited ; a Yellow Baboon 
(Cynocephalus babouin) from West Africa, received on approval ; 
a Burrhel Wild Sheep (Ovis burrhel), born in the Gardens, eight 
Summer Ducks (4éx sponsa}, six Swinhoe’s Pheasants (Zuplo- 
camus swinhoii), bred in the Gardens, The following insects 
* having emerged during the past week :—Silk Moths: Actias 
selene, mia cecropia, Attacus mylitta; Moths: Hypochera to, 
Deilephila euphorbie, Deilephila vespertilis, Trochilium apiformis, 
Sciapteron tabaniformis, Sesia mus-erformis, Callimorpha domi- 
nula ; Butterflles : Apatura iris, Vanessa xanthomelas, Vanessa 
urtica, Aporia crabagi. 


OUR ASTRONOMICAL COLUMN 


MASKELYNE’S VALUE OF THE SOLAR PARALLAX.—Mr. 
Dunkin has consulted the first edition of Vince’s ‘‘ System of 
Astronomy,” published in 1797, and finds therein Maskelyne’s 
article on a new methodeof determining the solar parallax, the 
same as in thé second edition which appeared in 1814. 

Mr. W. J. Davies, writing from Tyglyn, Cilian Aeron, Car- 
digan, asks, wrth reference to this value of the parallax, Is it 
not probable that this was®first published in the Philosophical 
Transactions? Prof. Ball, in his “Elements of Astronomy” 
(Longmans, 1880), page 361, gives the value 8”°723, and the 
authority for it, viz, PAE. Trans., vol. lxi. p. 574, year 1771. 
O11 this point we may remerk that Prof. Ball, according to the 
statement in his preface, has mainly relied for his numerical 
data upon Houzeau’s “ Répertoire des Constantes Astrono- 
miques ”—a work which, though excellently designed, would, 
according to our experience of it, benefit by a careful revision. 
There are 2 number of errors in the first edition, which are 
likely to be copied into moze popular works, unless attention be 
drawn to them. In the ‘present casé, where reference is made 
for Maskelyne’s parallax to the Phil. Trans., 1771, p- 574, we 
find at that page.a paper by Dr. Hornsby, entitled ‘‘ The Quan- 
tity of the Sun’s Parallax as deduced from the Observation of 
the Transit of Venus, on Tune 3, 1769, by Thomas Hornsby, 
M.A., Savilian Professor of Astronomy in the University of 
Oxford, and F.R.S.,” in which the parallax from a number of 
combinations is found to be 8”°78. Maskelyne’s name ıs not 
“mentioned in the paper, which appears to relate exclusively to 
Hornsby’s own deductions, 

Mr. Dunkin having traced the publication of Maskelyne’s note 
to 1797, the only earlier work of Vince in which it would be 
likely to be fdind, is the first edition of his text-book, the 
“Elements of Astronomy,” 1790. Mr. Davies remarks that 
Olinthus Grégory, in his “ Treatise on Astronomy,” published 
in 1803, refers to Maskelyne’s method, and considered it the 
best that had been given: he explains it almost in the’ same 
words as in Vince, adding that the assumed value 883 was 
taken ‘‘agreeably to the result of observations on the transit in 
1761.” : : 

Tue COMET OF May 17.—M. Trépied, in an account of his 
observations made in Egypt during the total solar eclipse of 
May 17, which was communicated to the Academy of Scienges 
on the 19th inst., has the fcllowing interesting note :—*‘ Vers le 
milieu de la tétalité, j’apercus à droite du Soleil, par un angle 


. 
s 
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yos . Å e 
zénith de environ 90°, un trait légèrement courbé vers le bas, 


d’un effet singuler, et en discordafice évidente avec le reste dé la . 


couronne. Je n’ai pas eu un seul instant l'idée que te pouvait 
être une comète; jemen ai reconnu la nature qu’ une heure 
après T'eclipse, en comparant mon croquis Aune des photo- 
graphies obtenues par le Dr. Schuster. Cette photographie 
montrait nettement le noyau à wie distance du bord du Solejj un 
peu supérieure au diamètre de cet astre; langle zénith et la 
direction de la queue s'accordaient”bien avec ce que j'avais 
dessiné, mais j’avais arrêté le trait à une distance beaucoup trop 
faibledu bord. Je wai pas cru cependant qu'il me fût permis de 
rien changer à mon dessin,” The sketch referred to is copied in 
the Comptes rendus of the above sitting of the Academy. M, 


Trepied further remarks; “ L’eclat de la comète ma pam du” 


méme ordre que celui des parties extérieures de la couronne.” 
The position of the observing station; as provisionally deter- 
mined by M. Trépied, is in longitude rh. 57m. 4os.. east of 
Patis, and latitude 26° 33’ 21”, avhere the middle of totality 


occurred at 8h. 31m. 53s. a.m. local mean time. M. Trépied . 


says in the week following the eclipse he searched for the comet’ 
many times before sunrise and after sunset, 
detecting it. ‘ 7 

The comet has doubtless been sought for elsewhere, though 
unfortunately without success. The objgct notified as having 
pecome visible -somè ten days since in the Cape Colony, near 
the sun in the evenings, would be the comet 1882 æ (Wells), 
March 17). i 


DAYLIGHT OBSERVATION OF COMET 1882 a.—Prof. Julins 
Schmidt writes to the Astronomisge Nachrichten that on June 


to after 3 p.m., in an exceptionally clear'sky at Athens, he > 


observed the comet, though with difficulty, in the 6-feet refractor 
of that observatory. By ten observations (the instrumental 
corrections from previous determination) the approximate position 
was found to be— : í 


h. m. h m. s. ati 
June 10, at 3 59°7 M.T. Athens, R.A, 5 o 40, Decl, +23 19'4. 
This place differs from that inferred from the last orbit given 
in this column (on observations to May 21) by —-5”°5 in R.A. 
and +3'.2 in declination. The comet’s distance from the nearest 
limb of the sun was about 2°°8. 





PHYSICAL NOTES 


PROFESSORS BELLATI AND NACCARI, of the University of 
Padua, have recently sent to the Academy of Sciences at Turin, 
a memoir on the heat developed in solid and liquid dielectrics 
by successive electrostatic polarisations, They find that when 
a dielectric, placed between two metal armatures, is subjected. to 
successive polarisation, by means of a Ruhmkorff’s coil, the 
dielectric is warmed. This result had already been obtained by 
Siemens and Righi in the case of glass; the authors of the 

„memoir have experimented also on liquid dielectrics. They 
have employed two methods : in one of these the heating was 
indicated by the dilatation of the liquid dielectric (or, in the case 
of a solid dielectric, of anoti#er liquid) observed in a capillary 
tube. In the other method, the liquid dielectric was contained 
in a glass vessel, in which were two concentric metallic cylinders 
serving as the armatures of a condenser. ‘The outer one of 
these two cylinders was open above and below; the other was 
closed, and communicated with a horizontal capillary tube con- 
taining benzine. This cylinder, therefore, acted as the bulb of 
an air-thermometer, the heating of the dielectric being indicatéd 
by the displacement of the benzine in the capillary tube. ` This 
phenomenon must not be confounded with the electric expansion 
discovered by Fontana more than £ century ago, and more 
recently studied by Govi, Duter, and Quincke. The true elec- 
tric expansion is instantaneous, and ceases when the polarisation 
ceases; but the expansion due td the heat developed in the 


but without , 


dielectric by repeated charges and discharges is progressive, and _ 


increases by prolonging the action of the induction coil. Pro- 
fessors Bellat: and Naccari found no electrolytic decomposition 
in the dielectric, nor was the heating due to the pas*age of 
feeble current through the dielectric. _ ‘ 


THE utilisation of the girth’s internal heat is a subject which 
is attracting the attentfon of scientific men in Japan just- now. 
At a recent meeting of the Seismological Society, Mr. Milne 
introduced the subject for the consideration of the members. Hè 
first drew attention to the fact that philosophers have told us the 
whole available energy upon the surface of the earth had in some 
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way er other its action and its existence traceable to the sun, 
That there was an unlimited supply of energy in the interior of 

` the earth was a circumstance which had, he Said, been over- 
looked. fn speaking of this energy, Mr. Milne first referred to 
that portion of itgvhich crops out upon the surface ın countries 
like Japan, Iceland, and New Zealand, in the form of hot 
springs, solfataias, volcanoes, &c. He stated that there was an 
unlimited supply of water in hét springs within a radius of one 
hundred miles around Tohip, and that the heat of these springs 


could Be converted iato an electric current, and the energy trans- 
mitted to the town. 


out in the surface. 


THE whole; behaviour of homogeneous colours is explained 
(according to Herr Albert, Wied. Ann., No. 5), on the Young- 
Helmholtz theory, by this assumptidh: To a lessening of the 
intensity of vari-coloured light correspond various lessening of 
the strength of sensation, such that for rays of less wave-length, 
to whatever parg of the spectrum they telong, it decreases more 
slowly than for rays of greater wate-lergth. 


GEOGRAPHY IN RUSSIA 


i THE just issued ‘* Annual Report of the Russian Geographical 
Society for 1881” shows that during last year the Society has 

again accomplished a good deal of useful scientific work. A sub- 
ject to which much attention was given was the establishment of 
polar meteorological stations. “The station at Novaya Zemlya 
has already been in operation, as is known, for two years, and a 
new one, which will be estabMshed at the mouth of the Lena, is 


provided with the best instruments, and is intrusted to persons | 


` who will be able to make of it a first-class meteorological obser- 
vatory. ‘During the summer the expedition will reach the shores 
of the Arctic Ocean, and begin the meteorological observations; 
The Dutch station will be erected at Port Dickson, at the mouth 
of the Yenisei. , 
Among the scientific expeditions undertaken by the Society, that 
* ofM. Polakoff, to Sakhalin, promises to give very interesting results. 
The rich ornithological collections made in the Alexandrovsk Val- 
ley, on the western coast, proved that the birds of Western Sakhalin 
‘have a remarkable likeness with those of Siberia and Northern 
Russia, Thesame is true with regard to the former inhabitants 
~ of Sakhalin, whose stone implements and remains of earthenware, 
discovered in great masses, are much like, or even identical to, 
those of European Russia; the presence of obsidian implements, 
however, originally from Kamschatka, or from the islands of 
the Pacific, hints that the inhabitants were in intercourse with 
these countries. M. Polakkoff has also discovered dwellings of 
the same period, which were holes, like those of the Kamtcha- 
dales, the numerous stone pieces which weie used to be attached 
to the nets, show that the nets of the prehistoric man were very 
larges, and that fishing was carried on to a great extent at that 
eriod, > 
4 The result of M. Polakoft’s explorations of the eastern shores 
of the island, as well as in its middle parts, are not yet known. 
M. Adtianoff’s journey in very lit@e known parts of the Tormsk 
and Sayan Mountains, during which the explorer crossed Lake 
Teletzekoye and the Shapshal Mountains, have given rich 
materials for the geology, zoology, and botany of these coun- 
tries, The travels of A. E. Regel to the Pamir, M. Hedroitz’s 
explorations of the alluvial deposits of the Amu-daria, M. Lessar’s 
travel to Saraks, and M. Moushketoff’s researches cn Caucasus; 
have already been mentioned in NATURE. 

A very interesting journey, mentioned in the ‘* Report,” was 
made by A. W. Eliseeff, who tried to follow the same route to 
Palestine which was followed by the Jews during their exode 
from Egypt. M. Eliseeff discovered during the journey numerous 
traces of man-of the Paleolithic and of the Neolithic periods in 

- Arab.a Petrea, as well as in Egypt and in Palestine. The pre- 
historic man of the Sinai peninsula belonged to two different 
types : one, with light bones, of the Semitic type, and the other, 
with massive bones, of the Berber type; dolichocephalic skulls 
are predominant. Both had the custom of burning corpses, and 
did not neglect anthropophagy ; however, their chief food con- 
sisted of wild animals, fishes, and mollus¢és. The disposition of 
these remains confirms the hypothesi® ọf Owen, that the Sinai 
peninsular and lower Egypt were under water, excepting the 
higher terraces, after man inhabited the banks.of the Nile. As 
to the present inhabitants, the Arabs of the peninsula afford two 
different types: a western one, more akin to the Fellah and 
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The second part of the paper referred to - 
the possibility of obtaining access to the heat which did not crop | 
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Egyptian type, and the eastern one, which is of a purgr Ar&bian 
origin, The nomad Bedouins belong to different sub-types, and 
thgre are in the Bedouin desert, traces of a fair-haired people, 
as well as representatives of Berberian and Ethiopian blotd. 
Some very interesting material for a knowledge of prehistoric 
man was also discovered by M. W. Mlalakhoff, durin ourney 
on the western slopes of the Middle-Ural. The remains of this 
epoch are very numerous, especially on the shores of lakes, and 
they are the more interesting, as we find here the first vestiges 
of an epoch when the Neolithic man began to discover the 
properties of metals, and to manufacture metallic implements 
from the rich ores he found op the Ural. The skele- 
tons of men of this period discovered, together wyh mixed 
jmplements of stong; bone, and copper, are mest imteresting, 
especially with regard to the skulls, which represent a very low 
stage of human development. The remains of a later epcch 
(implements and rock hieroglyphics) are also very numerous. 
M. Malakhoff concluded -his researches by ethnographical ob- 
segvations on the present Permyaks, whom he considets_ as very 
neatly akin to the primary prehistoric inhabitants of this regfon. 
G. N. Potanin’s exploration of the Votyaks, of their migrations, 
mythology, and customs, and an excursion of S. K. Kouznetzoff 
to the Tcherenisses of the Vyatka government promises to yield 
interesting results, 

Among the new publ'cations of the Society we notice the 
following :-—The Anthropology of Mordvinians, by W. N. 
Maixoff, is printing, and will appear in the eleventh volume of 
the Ethnographical Memoirs of the Society ; the anthropological 
researches of K, S. Mereshkovsky in the Crimea, prgliminary 
reports of which have appeared in the Jévestia, will soon be 
ready to print; G. N. Potanin’s work, ‘* Sketches ‘of North- 
Western Mongola,” being a report, in two volumes, of his first 
journey in - Mongola, is an important acquisition for. the 
geography of Asia; the first volume contains abundance of 
valuable geographical information, and the second contains the 
ethnographical results, with twenty-six tables of drawings: 
Volumes hii, and iv. of this work, the third already being under 
pres, will contain the results of the second journey of M. 
Potanin in Mongolia; the work of N. M. Prshevalsky, 
‘Travels in the Deserts of Central Asia” will consist of six 
volumes, with more than 120 drawings and maps, four volumes 
being devoted to the zoology, botanf, and -geolegy of these 
countries ; the first volume is already, finished by the author, as 
well as several parts of the following volumes :—An interesting 
map of Jungaria, drawn up by the Swedish Lieutenant Renat in 
the eighteenth centwy, after several months’ imprisonment by 
Kalmuks, was published last year by A. S. Maksheef. Finally, 
the “Report” mentions also a series of pamphlets, in French, 
published for the Geographical Exhibition at Venice, which 
contains very good reviews of scientific work done in Russia in 
hydrography, z00-geography, botanical geography, geology, and 
statistics during the last five years. 

The ninth volume of the Memoirs of the Society for the 
Physico-Geographical Section contains ‘an excellent work by 
A. W. Kaulbars on the delta of the Amu-daria—unhappily 
without the atlas of maps and drawings, which the Society was 
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unable to publish. The tenth volume will contain the materials 


collected by the expedition of Karelin in 1830, which are not 
yet published. s 





PRELIMINARY NOTICE OF THE RESULTS 
- ACCOMPLISHED IN THE MANUFACTURE 
AND THEORY OF GRATINGS FOR OPTICAL 
PURPOSES? . 


[It is not many years since physicists considered that a spec- 
troscope constructed of a large numbereof prisms- was 
the best and only instrument for viewing the spectrum, where 
great power was required. These instruments were large aid 
expensive, so that few physicists could possess them. Prof. 
Young was the first to discover that some of the gratings of 
Mr. Rutherfurd showed more than any prism spectro:cope 
which had then been constructed. But all the gratings which 
had been made up to that time were quite small, say 1 inch 
square, whereas the power of a grating in resolving the line of 
the spectrum increases with the size. Mr. Rutherfurd then 
attempted to make as large gratings as his machine-would allow, 
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and produced some which were nearly 2 inches square, though 
he was rafely successful above 14 inches, having about 30,000 
lines. These gratings were on speculum metal, and showed 
more of the spgctsum than had ever before been seen, and have, 
in the hands of Young, Ratherfind, Lockyer, and others, done 
much ieg work for sciencẹ Many mechanics in this country, 
and in France and Germary, have sought to equal Mr. Ruther- 
furd’s gratings, but without success. 

Under these circumstances, I have taken up the subject with 
the resources at command in the physical laboratory of the Johns 


One of the problems to be solved in making a machine is to 


make a perfect screw, and this, mechanics of all countries have, 


sought te do for over a hundred years apd have failed. O 

thinking over the mattef, I devised a plan whose details I sha 

soon publish, by which Ighope to make a practically perfect 
screw, and so impartant did the problem seem, that’ I imme- 
diately set Mr. Schneider, the instrument maker of the university, 
at work at one. The operation seemed so successful, that I 
immediately designed the remainder of the machine, and have 
now had the pleasure since Christmas of trying it. The screw 
is practically perfect, ngt: by accident, but because of the new 


“process for making it, and I have not yet been able fo detect an 


error so great as I-I00,cooth part of an inch’ at any part. 
Neither has it any appreciable periodic error.- By means of this 
machine I have been able to make gratings with 43,000 lines to 
the inch, and have made z ruled surface with 160,000 lines on 
it, having about 29,000 lines to the irich. -The capacity of the 
machine is to rule a surfece.6} X 4inches, with any required 
number $f lines to the inch, the number only being limited by 
the wear of the diamond. The machine can be set.to almost 
any number of lines tothe inch, but I have not hitherto attempted. 
more than 43,000 lines to the inch. It raled so perfectly at this 
figure that I see no reason to doubt that at least two or three 
times that number might be ruled in one inch, though it would 
be useless for making graings, i 

All gratings hitherto made have been ruled ‘on flat surfaces. 
Such gratings require a pair of telescopes for viewing the spec- 
trum; these telescopes inzerfere with many experiments, absorb- 
ing the extremities of the spectrum strongly ; besides, two tele- 
scopes of sufficient size to use with 6-inch gratings would be 
very expensive and cluntsy affairs. In thinking over what would 
happen were the grating ruled on a surface not flat, I thought 
of a new method of attacking the problem, and soon found that 
if he lines were ruled on a spherical surface, the spectrum 
would be brought to a fozu$ without any telescope. This dis- 
covery of concave gratings is important for many physical inves- 


tigations, such as the photographing of the spectrum both in the’ 


ultra-violet and the ultra-red, the determination of the heating 
effect of the different rays, and the determination of the relative 
wave-lengths of the lines of the spectrum. Furthermore, it 
reduces the spectroscop2 to its simplest proportions, so that 
Spectroscopes of the highest power may be made at a cost which 
can place them in the hands of all observers. With one of my 


the spectrum which ‘were never before seen. 

The laws of the concave grating are very beautiful, on account 
of their simplicity, especially in the case where it will be used 
most. Draw the radius of curvature of the mirror to the centre 
of the mirror, and from its central point with a radius equal to 


through the centre of cu-vature of the mirror, and touches the 
mirror at its centre. Now if the source of light is anywhere in 
this circle, the image of this source and the different orders of 
“the-spectra are all brougat to focus on this circle. The word 
focus is hardly applicable to the case, however, for if the source 
of light is a point, the light is not brought to a single point on 
the circle, but is drawn out into a straight line with its length 
parallel to the dkis of the circle. As the object is to see lines 
in the spectrum only, this fact is of little consequence, provided 
the slit, which is the source of light, is parallel to the axis of 
the circle. Indeed, it adds to the beauty of the spectra, as the 
horizontal lines due to dust in the slit are never present, as the 
dust has a different focal length from the lines of the spectrum. 
This action of the conceve grating, however, somewhat impairs 


the light, especially of the higher orders, but the introduction ` 


of a cylindrical lens greatly obviates this inconvenience. 

The beautiful simplicity of the fact that the line of foci of 
the different orders of the spectra are on the circle descri 
above, leads immediately to a mechanical contrivance by which 








we can move from one spectrum to the next, and yet havt the 
apparatus always in focus ; for wg have only to attach’ the slit, 
the'eye-piece, Jnd the grating ‘to three arms of e 
which are pivoted together at their other ends, and the condi- 
tions are satisfied. However we move the three arms, the spectra 
are always in focus. The most interesting case of this contriv- 
ance is when the bars carrying, the eye-piece and grating are 
attached end to end, thus forming a diameter of the circle ‘with 
tthe eye-piece at the centre of curvature of the mirror, and the 
rod carrying the slit alone movable. In this case the spectrum 
as viewed by the eye-piece is normal, and when a micrometer $ 
used, the value of a division of its head ın wave-lengths does not 
depend on the position of the slit, but is simply proportional to 
the order of the spectrum, so that it need be determined once 
only. Furthermore, if the eye-piece’ is replaced hy'a photo- 
graphic camera, the phosographic spectrum is a normal one. 
The mechanical means of keeping the focus is, especially im- 
portant when investigating the ultra-violet and ultra-red portions 
of the sofar spectrum, BS p Pan 

Another important propertyeof the concave grating is that all 
the superimposed spectra are in exactly the same focus. When 


see the lines appear coloured on a nearly white ground. By 
micrometric measurement of such superimposed spectra we have 
a most beautiful method of determining tlt relative wave-lengths 
of the different portions of the spe€trum, which far exceeds in 


violet or ultra-red portions of the spectrum we can also focus ‘on 
thesuperimposed spectrum, and so get the focus for the portion 
experimented on. e 
The fact that the light has to pass through no glass in the 
concave grating makes it important ‘in the examination of the 
extremities of the spectrum where the glass might absorb very 
much. There is one important research in which the concave 
grating in its present form does not seem to be of much use, and 
that is in the examination of the solar protuberances ; an instru- 
ment can only be used for this purpose m which the dust m the 
slit and the lines of the spectrum are ın focus at once. It might 
be possible to introduce a cylindrical lens in such a way as to 
obviate thir difficulty. But for other work on the sun the con- 
cave grating w ll be found very useful. But its principal use 
will be to get the relative wave-lengths of the lines of the 
spectrum, and so to map the ‘spectrum ; to divide lines of the 
spectrum which are very near together, and.so to see as much as 
possible of the spectrum ; to photograph the spectium so that.it 
shall be normal; to investigate the portions of the spectrum 
beyond the range of vision; and Jastly to put in the hands of 
any physicist at a moderate cost such a powerful inst:ument as 


‘could only hitherto be purchased by wealthy individuals or 


institutions, 
To give further information of what can be done in the way of% 

gratings I will state the following particulars :—~ 

. The dividing engine can rule a space 64 inches long, and 4} 
inches wide. The lines, which can be 44 inches long, do not 
depart from a straight line so much as I-100,000th of an inch, 
and the carriage moves forward in an equally straight line. 
The screw is practically perfect, and has been tested to 1-100, 000th 
of an inch, without showing error. Neither does it have any 
appreciable periodic error, and the periodic error due to the 
mounting and graduated head can be entirely eliminated by a 
suitable'attachment. For showing the production of ghosts by 
a, periodic error, such an error can be introduced to any reason- 
able amount, Every grating made by the machine is a good one, 
dividing the 1474 line with ease, but some are better than others, 
Rutherfurd’s machine only made one in every four good, and 
only one in a long time which might We called first-class. One 
division of the head of the screw makes 14,438 lines to the inch. 
Any fraction -of this number in which the numerator is not 
greater than say 20 or 30 can be ruled, Some exact numbers to 
the millimetre, such as 400, 800, 1200, &c., can also be ruled, 
For the finest definition either 14,438 or 28,876 lines to the inch 
are recommended, thesfirst for ordinary use, and the second for 
examining the extremities of the spectrum. Extremely brilliant 
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qaal length, ° 


viewing such superimposed spectra it is a most beautiful sight to ` 


accuracy any other method yet devised. In working in the ultra- ' 


r 


gratings have been'made with 43,314 lines to the inch, and ' 
there is little difficulty.in rufing more if desired. The following‘ 


show some results obtaingl :— y i 
Flat grating, 1 inch sġuare, 43,000 lines to the inch. Divide: 
the 1474 line in the first spectrum. . r 
' Flat grating, 2 X 3 inches, 14,488 lines to the inch, total 
43,314. Divides 1474 in the first spectrum, the E line (Ang- 
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- stro 5269'4) in the second, and is good in the fourth and even 


fifth spectrum, 

Flat grating, 2 X'3 inclie$, 1200 lines to ne millimetre. 
Shows ver} many more lines in the Band A groups than weré 
ever before ‘séen. - ‘ 

. Flat grating, 2 X 34 inches, 14,438 lines to the inch. This 
has most wonderful brilliancy in one of the first spectra, so that 
I haye seen the Z line, wave-leifyth 8420 (see Abney’s map óf 
the ultra-red region), and determined its wave-length roughly, 
and have seen much further’ below the A line than the B line is 
above the A line. The same may be said of the violet end of 
the spectrum, But such gratings are only obtained by accident. 

Concave grating, 2 X 3 inches, 7 feet radius of curvature, 4818 
lines to the inch. The coincidences of the spectra can be 
obseived to the tenth or twelfth spectrum, $ 

Concave grating, 2X 3 inches, 4,438 lines to the inch, 
radius of curvature 8 feet. Divides the 1474 line in the first 
spectrum, the E line in the second, and is good in the third or 


t fourth, . . 


‘Concave grating, 3 x 54 inchey17 feet radius of curvature, 
28,876 lines to the inch, and thus nearly 160,000 lines in all. 


,This shows more in the first spectrum than was ever seen 


before. Divides 1474, and E very widely, and shows the 
stronger component of Angstrom 5275 double. Second spectrum 
not tried. e $ 
Concave grating, 4 X 5% inches, 3610 lines "to the inch, radiuse 

of curyature 5 feet 4 inches. This grating was made for Prof. 
Langley’s experiments on the ultra-red portion of the spectrum, 
and was thus made very bright in the first spectrum. The defini- 
tion seems to be very fine, notwithstanding the short focus, and 
divides the 1474 line with ea%e. Bút it is difficult to rule so 
concave a grating, as the diamond marks differently on the 
different parts of the plate. 

„These give illustrations of the results accomplished, but of 
course many other experiments have been made. I have not yet 


- been able to decide whether the definition of ihe concave grating 


ve Clementson. 


fully comes up to that of .a flat grating, but it evidently does so 
very nearly. : À 


` 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE. —-The following awards have been made at St. 
John’s College for proficiency in natural science :—Foundation 
Scholarships to Bateson, Goodman; Exhibitions to Edmunds, 
Love, T. Roberts (already scholars), and to Acton, Andrews, 
T. Roberts also received a Wright’s Prize, with 
augmentation of scholarship to 1004. for the year. In the Open 
Exhibition Examination at Easter, H. Stroud (Owens College) 
was awarded a a Foundation Scholarship of 100, and Fuller 
(Perse School, Cambridge), 50/. for three years, 

In the long list of lectures on Natural Science for the 
ensuing academical year, lately published, we note as new 
courses or features of special interest, Mr. Shaw’s lectures on 
some Applications: of the Higher. Mathematics to Physics 
(Michelmas Term) ;, Dr. Roberts’ lectures on Physiography 
(Michaelmas Term); Prof. Hughes’s Course of Dynamical, 
Geology (Lent Term) ; Dr. Vines’s complete course of advanced 
Botanical Study, extending through the year; Prof. Newton’s 
lectures on the Evidence of Evolution in the Animal Kingdom, 
in the Michaelmas Term, and on the Geographical Distribution 
of Animals, in the Easter Term; and Prof. Balfour’s announce- 
ment of his lectures and practical work, as Professor of Animal 


“Morphology. 


The annual report of the Botanic Gardens Syndicate details 
work done in improving fie Gardens, and amongst valuable 
additions to the collection, the Tonga plant, recently introduced 
from the Fiji Islands, A special collection of medical plants 
has been formed, which already contains the most important 
hardy plants, and some of considerable rarity. About 8000 
labels have been written during the year. 

With regard te the recent Mathematical Tripos (in which 
Messrs. Welsh of Jesus College, and Turner of Trinity College, 


were respectively Senior and SecondeWranglers), although the - 


twenty-nine Wranglers may enter for a further advanced 
examination in January next, they are by*ig means compelled to 
do so. The examination, so far as it has already proceeded, 
includes very many of the subjects of the old Mathematical 
Tripos, and we anticipate thateinless the colleges decline to elect 
to Fellowships Wranglers who do not proceed to the higher 


eo 
examination, many will rest content with the tes already under- 
gone. The recent talk abort the ‘‘abolition of the Senior 


,Wyangler” has not a very valid basis, è 


e 

` THe eighth annual meeting of the Yorkshire College was held 
at Leeds on Saturday, Sir Edward Baines in the c Prof, 
Marshall, the principal, made a satisfactory report, and a reso- 
lution of the council was confirmed to proceed with the com- 
pletion of the new college buildings. On the proposition of the 
Mayor of Leeds (Alderman Tatham) it was resolved that, in 
memory of the late Lord F. Cavgndish, M.P., the late president 


of the college, who for twelve years had been one of its foremost. 


promoters, a fund be established for fhe endowment ot a Caven- 
dish Professorship of Physics cr for such other purpage as the 
council should deem est. ki 
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SCIENTIFIC SERIALS 


Notes from the Leyden Museum, vol. iv. No, 2, Aptil, 1882, 
contam: On American Diptera, by F. M. van der Wulf.—On 
new species of Lycidee,, Lampyride, and Telephoride, and on a 
new Sumatran species of Callimerus, byeRev. H. S. Gorham.— 
On new species of Pedilide and Anthicide, and on a new 
African species of Hister, by S. de Marseul.—On the Holo- 
thurians in the Leyden Museum, by Dr. H. Ludwig,—-On some 
British Indian reptiles and amphibia, by Dr. A. Hubrecht,—On 
the Pselaphidze and Scydmeenidze of the Sunda Islands by Dr. 
L. W. Schaufuss.—Description cf a new species of Apogonia, 
by Dr. D. Sharp.—On a new species of Pantolamprys from 
Liberia, by Dr. E. Candéze. 


Bulletin de la Soc. Imp. des Naturalistes de Moscou, tome li. 
No. 3, 1882, contains; V. Kiprijanoff, on fish remains in the 
Siwerischen Osteoliths (2 plates)—Dr. Max Schmidt, on 
Bolborhynchus monachus.—Prof, K. Lindeman, on Coleophora 
tritici, a new injurious Russian insect.—Dr. J. v. Bedriaga,—On 
the Amphibia and Reptiles of Greenland.—F, v. Thumen, con- 
tribntions to the fungal-flora of Siveria.—N. Vischniakoff, on the 
Ammonites distractus of Quensted.—Prof, Bredichen, report on 
the tails of comets 1881 6 and c —Dr. E. Kern, on a new milk 
ferment from the Caucasus (2 plates),—Th. A. Sludski, on two 
inequalities taking place in the movement,of the solar system (in 
Russian).—A. Becker, journey to Southern Daguestan,—M. 
Menzbier, comparative review of the ornithological fauna of 
Moscow and Toula.—A. Regel, Correspondence, á 


Zeitschrift fur wissenschaftliche Zoslogie, vol. xxxvi., part 4, 
1882, contains J. Brock, on the anatomy and systematic position 
of the Cephalopoda (with plates 34 to 37).--O. Katz, contPibu- 
tion to a knowledge of the tegumentary system of the pouch 
and its several accompanying organs in the marsupials (with 
plates 38-40).—R. Réssler, contribution to the anatomy of the 
Phalangide (with plates 41 and 42). : 

Archives des Sciences Physiques et Naturelles, May 15.—Study 
on the chemical composition of albuminoid substances (con- 
tinued), by A. Danilewsky.—Mean diurnal heights of Lake 
Leman, at Secheron, from 1874 to 1881, by P. Plantamour,— 
The rheolyser, by E. Hartmann:—Larwin considered as regards 
the causes of his success and the importance of his works, by 
Alph. de Candolle. ® 


Sitzungsberichte und Abhandlungen der naturwissenschaftlichen 
Gesellschaft Isis in Dresden, July to December, 1881.—On some 
lime-spar crystals, by A. Pungold.—Flora of Dresden and its 
environs, by C. F. Schulze.—On the oldest traces of fossil plants 


in Saxony, by H. B. Geinitz.—On the progress of Geological ' 


researches in North America, by the same.—On the occurrence 
of Cenomanian petrefactions at Dokne, by J. v. Deichmuiller. 
On the occurrence of the Riesengebirge races of Pinus Montana, 
Mull., in the Saxon-Bohemian Oberlausitz, by O. Brude, 





SOCIETIES AND ACADEMIES 
Lonpon' 

Royal Society, June 15.—‘‘On an Arrangement of the 
Electric Arc for the Study of the Radiation of Vapours, toge- 
ther with the Preliminary Results.” By Professors Liveing and 
Dewar. 

“By the arrangement described, the authors are able to make 
observations as the temperature rises and as it falls, and so to 
trace*the influence of temperature jp many cases in which the 
extent of that influence was before doubtful. The temperature 
T . 
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- stages of temperature in the inverse order. 
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attainableis doybtless far below that of the are, but still it is 
quite sufficient to maintain iron. and aluminium in the state of 
vapour, and show the reversal of the lines of these elemepts 
with singular “sharpness. The temperature of the interior is 
sufficieggly high to transform the diamond into coke, even in a 
current of hydrogen, and tMe result may be taken as proving 
that the temperature is above that of the oxyhydrogen flame, 

The apparatus is thus constructed :—A rod of carbon, I5 
millims, in diameter, perforated down its axis with a cylindrical 


N hole 4 millims. in diameter, is passed through a hole in a lime 


block, and is connected with thé positive electrode of a Siemens’ 
dynamo electric machine ; another carbon rod, unperforated, is 
passed into the lime block through a second hole at right angles 
to the fix€t, so that its end meets the midglle of the other rod 
inside the block of lime. The second rod is connected with the 
negative electrode of the @namo-machine, and after contact is 
made between the two rods, is raised a little, so that the arc 
discharge continues between the two carbon rods within the 
black of lime. In this way, the outside of the perforated yod 
or tube becomes intensely heated, the heatis retained by the 
jacket of lime, and the interior of the tube gradually rises in 


- temperature, and attains in the central part a very high point. 


By stopping the arc it can be made to pass through the same 
Observations are 
made by looking down the perforation. When the light issuing 
from the tube is projected by a lens on to the slit of a spectro- 


scope, the heated walls of the tube give at top end boitom a , 


continuous spectrum, against which various metallic lines are seen 


reversed, while in the central part, when the tube is open at the ' 


farther end, the spectrum is discontinuous, and the metallic lines 
seen reversed against the walls at top and bottom, appear as 
bright lines, 

. By passing a small rod of carbon into the peiforation from 
the further end, a luminous background can be obtained all 
across the field, and then, as the walls of the tube are hotter than 
the metallic vapours between them and the eye, the metallic 
lines are only seen reversed. A very slight alteration in the 
position of the carbon rod makes the lines disappear, or re- 
appear, or show reversal, and as the core is adjusted by eye- 
observation before photographs are taken, all the conditions of 
the experiments are thoroughly known and are under easy control, 
The authors have taken photographs of the violet and lower part 
of the ultra-violet spectrum given by the tube-at successive inter- 
vals while the temperature was rising, and noted the following 
resufts, When commercial carbons were used the first lines to 


be seen as the temperature rose were the potassium lines, wave- : 


length 4044-6, next the two aluminium lines between H and K 


became conspicuous, then the manganese triplet about wave- , 


Jength 4034, and the calcium line, wave-length 4226, then the 


calcium lines near M and an iron line, probably M, between, 
them, ‘and then gradually a multitude of lines which seem to be, 


all, the conspicuous iron lines between O and ž. At this stage, 
when the small rod is used to give a background, the bright 
continuous spectrum is crossed by a multitude of sharp dark 
laes, vividly recalling the general appearance of the solar spec- 
trum, In the higher region the continuous spectrum extends 
beyond the solar spectrum, and the magnesium line, wave-length 
2852, is a diffuse dark band, while all the strong iron lines about 
T, antl the aluminium pair near S, are seen as dark lines. The 
behaviour of the calcium lines H and K is peculiar, These lines 
are often absent altogether, when the line wave-length 4226 and 
the two near M are well seen, and when thetwo aluminium lines 
between them and many of the iron Jines are sharply reversed. 
Even the introduction of a small quantity of metallic calcium or 
calcium chloride into the tube did not bring them out reversed. 
They were only seen as bright lines, not very strong, when the 
small rod was removed. R 

In some of the photographs H is visible as a bright line with- 
out K. The authors have formerly observed that K shows 
reversal in the electric arc spectrum taken in a lime crucible on 
the addition of aluminium, when H remains bright, and such a 
condition as that shown by the hollow carbon tube when H is 
present without K, might legitimately have been predicted. The 
lithium lines at 4603 and 4131 are often bright when many other 
lines in the neighbourhood are reversed, and must therefore be 
regarded as relatively difficult of reversal. As a rule, the lines 
less refrangible than 4226 are balanced as to their emissive and 
ab-orptive power and therefore disappear, while the more 
refrangible are reversed. ` The cyanogen group at 3883 rgmain 
bright when the iron lines on either side are reversed ; they often, 
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however, disappear on the continuous spectrum.” Many, lines 
about P end Q of the solar spectrum are reversed. The cyanogen 
band above K æ generally to be*found in the photographs of 
the spectrum when only air is in the tube. It is ther very faint, 
and is the only cyanogen group visible. If ammonia is passed 
into the tube the fine set above K, the N grdhp, and, although 
less plainly marked, the set at 4218 appear. In one plate the 
thin lines at 4380 and the groupeof seven at 4600 appear along 
with the b'ue hydrocarbon set., It is well known that amnionia 
reacts on carbon at a white heat,” producing cyanide of, am- 
monium and hydrogen, so that the genesis of the cyanogen 
spectrum under the present conditions is a crucial test of the 
validity of the avthor’s former observations on this subject. 
Both the indium lines 4101 and 4509 are persistently reversed, 
together with several lead lines. Tin gives lines partly reversed 
in highly refrangible portjons of the spectrum, and silver gives a 
fine fluted-looking spectrum in the blue. Chloride of calcium 
gives a striking set of six or seven bands about M¥ which may 
be seen both bright and reversed., e 
When the small rod ıs removed, it is easy a§ any moment to 
sweep out the vapours in the tube by blowing through it; it 
is equally easy to pass in reducing or other gases. Ammonia 
introduced seems to facilitate the appearance of reversed lines, 


set of lines just below J, which the authors have always found 
to be associated with the presence ef magnesium and hydrogen, 
and is most probably due to some compound, instantly appear. 
When the authors can command several electric arcs to+heat a 
considerable length of carbon tube, and are enabled to examine 
the radiation of a powerful arc passing through the vapour in the 
tube, valuable result, may be antRipated. 


Linnean Society, June 15.—Sir J, Lubbock, Bart., M.P.; 
.F.R.S., in the chair.—The following gentlemen were elected 
Fellows of the Society :—The Rev. R. Collie, Chas. A. Ferrier, 
'J. D. Gibson-Carmichael, Sir J. R, Gibson-Maitland, Bart., W. 
: D. Gooch, M. Murphy, Rev. H. A. Soames, H. C. Stephens, 
| H, G. W. Stephens, and James Turner.—Mr. W. T. Thiselton 
Dyer exhibited specimens of Ægutsetum giganteum from Brazil, 
which is said to have aerial stems attaining 30 feet.—Mr. C. B. 
Clarke drew attention to a bundle of Hampshire Orchis, in 
support of his view regarding the O. incarnata, L,—Mr. H. N. 
Ridley showed a Carex glauca with two pediceled spikes and 
lower male spike, each arising from a complex utriclé ; and he 
also showed a specimen of Lolium perenne exemplifying transi- 
tion from plumes to carpellary leaves.—Mr. G, J. Fookes ex- 
hibited and explained peculiarities of malformation in specimens 
of wallflower and Clematis lanuginosa, var, alba,—Sir John Kirk 
gave information concerning specimens of fruit leaves and the 
rubber of Landolphia florida obtained from the island of Pemba, 
North Zanzibar ; and he showed native bells and rubber beaters 
from East Central Africa, pointing out the beaters were the only 


Hooker read a paper on ‘‘ Dyera,” a new genus of rubber-pro- 
ducing plants belonging to the natural order Apocynez, from 
the Malayan Archipelago, The nearest affinity is with 4/storda, 
from which it differs in the sessile stigmas and singular pistils, 
Its flower Is very minute, scarcely 1-8th of an inch long, and 
ovules of 1-200th of an inch diameter, yet these are succeeded 
by fruits of immense size.—The next communication was on the 
caoutchouc-yielding Apocynaceze of Malayaand Tropical Africa, 
by W. T. Thiselton Dyer (for which see science notes).—: 
Prof; E. Ray Lankester afterwards read notes on some 
habits of Scorpions. Of Androctonus funestris, Ehr., he 
referred to their manner of burrowing in the sand, making 
horizontal tunnels occasionally 8 inches long. The process 
of exuviation was described, the *scorpion then pushing its 
large chelz into the sand and scraping rapidly backwards 
with the three anterior pairs of walking legs. Androctonus in 
walking raises its body well from the ground, and carries the 
tail and sting arched over the back, thus differing from Zus- 
corpius, which keeps the body low, and drags the tail behind, 
with only the very tip bent. Androctonus feeds at dusk, seizing 
its prey with the left chela, and, swinging {the tail overhead, 
pierces its victim, and, afterwards grasping the body: by the 
short chelicerz, sůcks the nutrient substances. Ther comb 
ordinarily is not sengiftve, though it may be nfore so during the 


other, then using the chelæ, and not the sting.—Mr..G. Brook 
read a paper on a new genus ofe Collembola (Sinella), allied to 


t 


On passing this gas through a tube containing magnesia, the 


application of the rubber made use of by the negroes.—-Sir J. D. ~ 


breeding season. . Specimens of Euscorpius fought with each ¢ 
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Degeeria, Nica, The form& differs from the latter in possessing | instruments were placed in the middle of this building, sand 
four, @nd not sixteen eyes, in the absence of the long abdominal | observations were recommenced òn the same. plam as bêfore, and 
hairs, and in the different constguction of the claws and mucrones. | continued until the end of August, 1858. On September 1 the 
—Mr. Mclachlan made a communication on a Màrine caddis-fly | thermometers were transferred to a crib erected in, front of the 
~ from New Zealand, Material for examination of this curious | south-west window of the trausit-circle room. This crib is well 
discovery having Ween received by the author from Prof, Hutton | ventilated, except on the side next the transit-room wigaha, but 
of Canterbury, New Zealand, who found Jarve, &c., in rock | the great mass of solid masonry in the immediate neighbourhood 
pools between high and low water-mark in Lyttleton Harbour. | of the thermometers appears seriously to affect the range of 
. ` Theemall pupa case is surrounded with and strengthened by | temperature. For many years a Glaisher stand has been in use, 
portions of a coralline. Mr, McLachlan finds that the caddis- | and at the end of 1880 the author caused a Stevenson screen to S” 
fly in question has been referred to as a new genus, Philanisis, | be erected in its immediate neighbourhood. In thise paper the 4 
, by Walker, and apparently the same form described by Brauer | author gives results of observations made in the. window, Ste- 
under the name of Anomalostoma, ‘but ‘neither of these ento- | venson and Glaisher screens, during the year 1881, from which 
-mologists seem to have known anything regarding the de- | it is evident that the exposure of the thermometers in thé window 
velopment or habits of the insect.—Prof. P. M. Duncan, | cib gives a distinctly $maller, ard on the Glaisher stand a larger, 
in a paper on the genus Plewrochinus, L. Agass.; now | daily range of temperature than in thg Stevenson screen,—Sore 
shows that the linking it with the Wossil forms from Gand, | account of 2 cyclone in the Mozambique Channel, January 14- 
as described by D’Archiac and Hamme, is erroneous. The | 19, 1880, by C. S. Hudson.—Rainfall of Frere Town, Mum- 
minute anatomy of its test corresponds closely with that of | bassa, East Coast of Africa, 1875-1881, by R. H Twigg, 
Temnopleurus, with which he places it as a sub-genus ; it being M.inst.C.E., F.M.S. > . 
. distinct from TeMnochinus, and the Nummulitic so-called Tem- . arn 
nopleuridee of D’Archiac and Haime.—Mr: F. M. Campbell | _ Anthropological Institute, June 13.—General Pitt-Rivers, z 
` gave his observations on a probable case of parthenogenesisin the | F.R.S., president, in the chair.—Mr, Mann S, Valentine, of ‘ 
‘house spider (Z¢generia). He submits that the fertility of one | Richmond, ‘Virginia, exhibited a series of figures carved in 
of the spiders he kept in confinement for 11 months, durmg which | steatite and mica schist, forming part of a large collection found 
time she twice moulted and afterwards laid eggs, which were duly | by him in Virginia and North Carolina, The whole collection 
hatched, can only be explain@d by one of the two alternatives— 4 consists of some 2000 specimens, consisting of various animals 
(1) either impregnation must have occurred prior to the casting | and household utensils, cups, &c. ; the human beings are all 
‘of the two exuviz, and therefore in an immature stage; or (2) | clothed, and are represented riding on animals and sitting on 
parthenogenesis takes place in the Aracnidea, of which no case | chairs, and indicating a remarkably advanced state of eivilisa- * 
(virgin reproduction) has hithertg been recorded in the true spiders. | tion; and in some instances, obvious traces of contact with 
-—A paper was read, on the indication of the sense of smell in | Europeans. Mr. A. H. Keane describ d the district in which 
Actiniz, by Messrs, W. H. Pollock and G. J. Romanes. From | the objects had been found, and the tribes that were known to 
. their experiments, it appears’ probable that a kind of diffused | have inhabited that country,—The following papers were read : 
olfactory sense is possessed by these lowly organised creatures, | Nepotism in Travancore, by the Rev. S. Mateer ; the Laws of 
Thereafter the following papers were read :—On the fungi of | Madagascar, by Dr. W. G., Parker ; and Cummer Co., Wexford, 
Queensland, Australia, by Messrs, M. J. Berkley and C. E. | by G. H. Kinahan, Esq. 
Broome ; ona new Infusorian allied to Sains by F. ae ' BERLIN 
ips; on Teredo utricuhis, Gm., and other ship-worms, A : r TAIRE : 
S. Hanley on a collection of ferns from the Solomon Tslaado Physical Society, June 9.—Prof, Roeber in the chair.—- 
by J. G. Baker; and the fifteenth contribution to the Mollusca Prof. Neesen described experiments on the relation betwcen 
Y J. Ge ; specific heat and temperature ; and first, ın the case of distilled 


of the Challenger expedition, by the Rev. R. Boog Watson.— = : ae 

With a few remarks from the President, concluding the session, yaten va theses eee ce aes Pree eee . 
: ; : 3 y 3 

the meeting adjourned till November 2. time, after filling the calorimeter, and before the heated sub- 


` - Meteorological Society, June 21.—Mr. J. K. Laughton, | stance was introduced, the mercury-column, whose displacergent, 
F.R.A.S., president, in the chair.—The following papers were | due to the melting ice, was to be cbsetved, showed spontaneous ‘ 
read :—-A new metal screen for thermometers, by the Rev. F, | movements, first back and then forwards; which source of error 
W. Stow, M.A., F.M.S. This screen differs from the ordinary | could be partly avoided by using gass for the external envelope 
Stevenson in the following respects :—(1) It is somewhat larger. | of the calorimeter, instead of the zinc-vessel. It further ap- 
(2) It has a single set of double zinc louvres, (3) It is partially | peared, that the first two measurements always gave too small 
closed at the bottom to cut off radiation from the ground. The | values, and were useless, probably because the ice, which was 
advantages claimed for the use of zinc louvres are :—(1) The | to -be melted by the cooling body, was not at o° C. at the be- 
conductivity of metal causes the heat derived from the sun’s | ginning of the experiment, but at a lower temperature, and 
rays to be distributed over every part of the-louvres. (2) The į therefore a part of the communicated heat was used in heating to 
louvres being much thinner than those of wood, the circulation | o° C. The carefully purified distilled water, whose specific heat 
of air through the screen~is not only much greater absolutely, | was.to be ascertained, was in a platinum or glass capsule; in the 
but much greater also in proportion€o the bulk of the louvres. | former the soldering occasioned great difficulties, so that mot 
- (3) The zine louvres, therefore, are much more sensitive to | experiments were made with glass. The measurements already 
changes of temperature than wooden ones. Comparative read- | made (they will be extended next winter) range in tempgratme 
ings of thermometers in this screen, along with those in an | from 2° to’ 30°C, (by a normal air-thermometer). If the directly 
ordinary Stevenson screen, were made during the summer of | observed changes of volume be taken as ordinates, and the tem- 
1881, From these, the author ıs of opinion that the Stevenson | peratures as abscissa, a curve is obtained, differing little from a 
becomes unduly heated when the sun shines, but this may be as | straight line. A close examination of the numerical values 
much due to its small size as to the material of which the louvres | shows that the mean specific heat of distilled water from 2° C. 
are made. The thermometers in it are only three to five inches | slowly increases to a maximum between 20° and 21°, beyond 
from the louvres at the bachot the screen, against seven to eight | which, to 30°, it slowly decreases ; but the divergences from the 
mches in the zinc screen. e roof, too, is single, and the box | mean value are always very slight. According to the mercury- 
is open at the bottom. The author also says that there is no | thermometer, the maximum of the specific heat is about 12° C., 
need to condemn all wooden screens, but there does seem to be | instead of 20°. Prof, Neesen does not regard the numerical 
some reason to think that screens with metal louvres might be |: values as absolute, but merely, for the present, indicative (orier- 
~  better.—On the effect of different kinds of thermometer cribs, | #vende}; and he hopes to verify them by further measurements. 
and of: different exposures in estimating the diurnal range of | —Dr. Hertz reported on experiments which he had made on the 
temperature at the Royal Observatory, Cape of Good Hope, by | vapour-tension of mercury, by a different method from that lately 
- David Gill, -LL.D., F.R.A.S. Meteorological observations | described by Dr. Hagen. The vapour-tension was measured at 
were commenced at the Cape Observatory in 1841, when the | high temperatures, and values were obtained which likewise were 
thermometers were placed in a well-ventilated crib, before a'| smaller than Regnault’s,-but greater than those found by Dr. 
south window, through which they could*be read. The build- | Hagen. From his values, Dr. Hertz calculated a formula, 
ings were, unfortunately, burnt in 1852. A small wooden house | according to which he produced a curve of the vapour-tension of 
with double roof, and affording a free passage of air, was then j| mercury with varying temperature ; its zero point being at abso- 
erected.on the site of the old meteorological observatory. The | lute zero (~273°C.). For low temperatures o° C., 10°, and 20°, 
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the® values he deduces from his formula, are under those ob- 
tained experintentally by Dr, Hagen.for the same temperatures, 
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Physiological Society, June 2.—President, Prof. du Bois- 
Reymitng,—Prof. Kronécker reported upon the experiments 
which Dr. Melzer made to determine the action of the vagus 
and superior laryngeal nerves upon respiration. The idea that 
the action-of the vagus in respiration has already been definitely 
determined, proved to be unwarranted by the-facts of the case. 
It is known that stimulation of the nerve can both suspend in- 
spiration and expiration; buf the conditions of the opposed 
effects are still to be investigated. Now the experiments of Dr. 
Melzer Rave shown that these conditions are very manifold and 
complicated. Tn a succession of cases, itis the strength of the 
electric current that determines a particular effect ; slight stimu- 
lation of the vagus, producing a cessation of respiration in 
inspiration, great stimulation producing the cessation in the 
positionof expiration, & hereas stimulation of medium intensi- 
ts produced cessation in an intermediate position. Further, 
the condition in which the respiratory apparatus was at the 
moment of stimulation of the vagus, determined the results of 
the stimulation; the “effect of an equal degree of stimulation 
during inspiration being exactly the reverse of what it would 
have been if applied dering expiration. Simultaneous stimula- 
tion of the vagus and the superior laryngeal bad likewise very 
diverse effects. If one nerve was more strongly stimulated than 
the other, the effects of the more strongly stimulated nerve over- 
came those of the other. If the stimulation ın both was equally 
strong? the results were cessation, either in the position of deep 
expiration (this taking place when the vagus assisted the action 
of the superior laryngeal), or in an intermediate position when 
the two nerves acted aatagonistically. Dr. Melzer has also had 
opportunities of observing individual differences in the action of 
the vagus, and supposes that the sex of the animal experimented 
“upon may have some influence. Smce-Hunter’s‘time there have 
been very few attempts to count the pillars in the electric organs 
of the Torpedoes, and his view as to their number was universally 
received as accurate. By the numerous careful countings of Prof. 


Fritsch, on the contrary, it was discovered'that the number of*the. 


pillars only differed slightly in-large and small specimens of the 


same species, being often even greater in small specimens than in | 
large ones; embryos of Torpedoes were examined by him, and, 


these already exhibited the same number of pillars as are to be 
meg with in adult specimens of the same species, On the whole 
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May 17 (civil time), 1882, by M» Tholloĝ.—Same subject : 
Observations of M. Trépied. He concludes as follows The 
position of the green line of the çorona corresponds exactly with 
that of 1474 (Rirchhoff),, The relative intensities of dark lines 
do not seem to be preserved in the spectrim of bright lines, 
There seems to be a relation between the frequency of the spots 
aid the structure of the corona. There was undoubtedly an 
increase of intensity of absorption lines in the group B, on the 
moon’s contour; but the author cannot confidently infer a Junar 
atmosphere.—Same subject, by M. Pinseux.—The President, on 
aiproposal by M. Dumas, asked the Astranomical and Naviga- 
tion Sections to prepare a programme of observation for the soler 
eclipse in 1883.—A letter from M. Ferry announced the opening 
of the Volta competition for a second period of five years.—On- 
.a linear equation, by M. Darboux, The displacements through 
small dilatation or condensations produced m any inde- 
fimte homogeneous andgisotropic medium, are calculable hke 
a Newtonian attraction, by M. Boussinesq.—On the determina- 
tion of carbonic acid in the air at Cape Horn, by MM. Mintz 
and Aubin. They describe apparatus for their method, fur- 
nished to Dr. Hyades, who has been Mmiliarised with 
its use.—On the products of distillation of colophany, by 
M. Renard.—On microzymas as cause of the decomposi- 
tion of oxygenated water, by the tissues of animals and 
plants, by M. Béchemp. He shows that the mucrozymas > 
of different organg and tissues show unequal energy in action on 
oxygenated water. Numerical res@lts are given in a table. The 
‘microzymas of the lung have the greatest activity ; it is as great 
at first as that of bioxide of manganese, but soon diminishes. 
Microzymas of the blood and the liver rank next.—On various 
‚properties of hydrocyanic acid, by M. Brame. The bodies of , 
animals poisoned with the acid remained in good pre ervation 
'after a year, though sometimes exposed to 38°C. reserved ip 
closed vessels, they lose the smell of the acid, and acquire that _ 
of formiate of ammonia, which is found, in the serous liquid. To 
embalm with the acid, a little of some substance which absorbs 
water while hardening (chloride of zinc) should be introduced’ 
after the acid.—Chemical composition of different layers of a ' 
‘lava current of Etna, by M. Ricciardi. There is more sesqui- 
oxide of iron in the parts in contact with aqueous vapour and 
atmospheric air.—Lithological determination of the meteorite of 
Estherville, Emmet County, Iowa (May 10, 1879), by M. 
Meunier.—On the branchia and circulatory apparatus of Ciona 
intestinalis, by M. Roule.—Comparison of alkaline chlorides as 
regards toxical power or minimum fatal dose, by M. Richet. 





the number of pillars ig several species of’ Torpedoes, which' 
are fo be regarded as ‘ good species,” is pretty nearly the same, ' 
It evaries between 400 and 600; very large differences in the’ 


These experiments, with chlorides of lithium, sodium, potassium, 
rubidium, and cæsium, were on guinea-pigs, and by injection 
under the skin. There seems to be no relation between atomic 


number of the pillars are to be regarded as ‘‘ species-characters,” 
~and are to be taken into consideration in diagnosis. And from' 
this point of view Hunter’s results admitted of an explanation.: 
For Herr Fritsch hed an opportunity of seeing two preserved! 
, specimens of the American Torpedo occidentalis in Vienna, 
These were, in spite of their shrinking in the spirit, one metre 
long, and they turned out, when a calculation was made of the 
number in their electrical organ, to have more than 1000 pillars ; 
it is hence, probable that Hunter’s giant electric rays were speci- 
mens of Torpedo occidentalis that were washed upon the English 
coasts by the Gulf-stream, and that Hunter’s enumerations do 
not in the least contradict the doctrine of preformation. 
PARIS j 
Academy of Sciences, June 19.—M. Jamin in the chair.— 
The following papers were read :—On the reaction-current of 
the electric arc, by MM, Jamin and Maneuvrier, With a 
Gramme machine and an are between unequal carbons, or 
between some metel and ‘carbon, there is a differential current, 
by which-a galvanometer is affected—largely. when copper, zinc, 
or mercury ® used ; little (and about-equally) with lead, iron, and 
carbon v these latter show the greatest resistance. The current 
“is explained, not by a difference of resistance, but by an in- 
equality in the inverse reactions of’ the arctin’ the two directions. 
With a mercury arc, the differential current-wholly changes the 
working of the machine, one -system of: currents being . greatly 
weakened, while the other grows in strength.—On the.reciprocal 
displacements of halogen substances,-and on.the secondary -com- 
pounds which rule them, by M. Berthelot.—Separation of gal- 
‘lium, by M. Lecoq de Boisbaudran. He describes the separation 
from zirconium, manganese, and zinc.—-M. dw Moncel presented 
his work, ‘“ On the Microphone, Radiophone,-and Phonograph.” 
—Total eclipse of the sumobserved at Souhag (Upper:Rgypt), 






weight and toxical power.—M. Neujean, 1m a note, proposed 
manufacture of manures from the basic scoriæ (containing 10 to 
15 per cent. of phosphoric acid) from Bessemer retorts, Martin 
furnaces, and others, . 5 
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CLIFFORD'S MATHEMATICAL PAPERS 


Mathematical Papers. By "William Kingdon Clifford. 
Edited by Robert Tucker, with an Introduction by H. J. 

„Stephen Smith. (London: Macmillan and Co., 1882.) 

Mathematical Fragments, being Facsimiles of his Un- 
finished Papers Relating to the Theory of Graphs. By 
the late W. K. Clifford. (London: Macmillan and 
Co., 1881.) ė 


NLY «hose who wander much through the aridities 
of modern, English mathematical text-books, whose 
duty compels t&em daily to reag such literature, and who 
know ` 
$ “ The mispent tyme, the service vaine, 
Whilk to considder is ane pane,” 
can understand the pleasure of reviewing a book lke 
’ Clifford’s Papers. Here®*there is no occasion to yawn 
over page after page of commonplace, to mark with 
wonder the hundredth iteration of an ill-founded infer- 
_ ence, to trace with languid amusement the method and 
arrangement of our ancestors, nay, the hereditary dots 
and dashes decrepid in the fourth generation. On the 
contrary, the, novelty and variety alike of subject and of 
treatment is almost confusing, every page shadows forth 
some new idea, every line is informed with the personality 
and with the genius of its author. 

Clifford was one of the bright spirits, all too few in 
number, who, in a generation, whose educational system 
is devoted to the encouragement of mediocrity and the 
cultivation of sciolism, saved the English school from the 
reproach of inability to follow their leaders. He was one of 
the select few who sat at the feet of Cayley and Sylvester, 
and shared their genius. When we compare him with the 
former of his great masters, he appears at first to want 
the steadfast purpose and rugged strength of our mathe- 
matical giant. The extreme, almost boyish vivacity of 
his style, and the refined elegance and studied variety of 
his methods give an impression of this kind which a 
nearer acquaintance with his work speedily dispels. 
Apart from his great originality, this elegance, popularity 
in the best sense, of style gave Clifford a specially im- 
portant place among the leaders of the English School of 
Mathematicians, a place which there seems to be none 
left to fill, It was by his assistance that many were led 
to scale the almost inaccessible heights on which stand 
the structures of modern mathematics. ` 

In some respects the exuberant philosophy of his 
popular works, especially his lectures, in which the more 
striking conclusions of modern mathematical science 
were présented to the uninitiated, must have harmed his 
reputation for solidity of thought. We are also inclined 
to doubt whether some of the enthusiastic non-mathe- 
matical souls that thought they had assimilated his 
teaching, really after all rose to the conception of 
Riemann’s finite space of uniform positive curvature, in 
which the problem is solved of Š i 

“ Einer dem’s zu Hefzen ging 
Dass ihm sein Zopf so hinten hing, 
Der wollt’ es apders haben.” 
Such a flight is given only to the sons of Genius, and to 
.VOL. XXVI—No. 662 , 
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‘| those who have in the first place painfully exercised. their 


pinions in less ambitious journeys. Still these lectures of 
Clifford did good service in drawing the attention of tHe 
rising generation to the revolution that is taking Dace in 
the very elements of exact science. If every physical 
discovery of permanent or passing importance is to have 
its day in the drawing-room and the lecture-hall, why 
should the trumpet of mathematical progress not be 
blown occasionally in the streets of Gath and Ascalon ? 
If too many be called in this way; some few may ¢till be 
chosen. To these few the volume of Mathematica®Papers 
will furnish the best help available gn the English language 
to enable them to follow their calling. To our mind the 
popular lectures are cut toomuch after the passing fashion 
of the present day ; and we should be surprised if the 
majority of those best qualified to judge of Clifford’s work 
did not agree with us that ıt will be op the present volume 
that his future fame will rest. In our poor judgment there 
is ample fou-dation. 

It would scarcely be proper here to criticise the papers 
in detail, with the view of pointing out the exact amount 
of originality in each. Besides, even if the reviewer felt 
more confident of his judgment in such a matter, tĦe task 
were a needless one, for it has been done already, in the 
admirable introduction, by an authority to whom every 
English mathematician will at once bow. 

The Papers have a somewhat fragmentary aspect. This 
is due in part to the immense range of Clifford’s mathe- 
matical sympathy, which led him to write on a great 
variety of subjects; but mainly to the fact that many of 


the papers are actually unfinished, some of the most im-, 


portant being indeed mere sketches, Clifford seems to 
have cared, comparatively speaking, but httle for the 
mere mathematical 47ź; his interest was reserved mainly 
for methods and principles. Accordingly we findghim 
much occupied with new and far®reaching theories.; and 
many of the memoirs in this volume are merely. the ,out- 
lines of vast schemes of work, which life and leisure were 
denied him to accomplish. 

Besides advances in the Theory of Algebraic Integrals, 
the development of Projective Geometry, and the enor- 
mous extension of analysis that is included under the title 
of Higher Algebra, two great generalisations have marked 
the progress of modern mathematical science. The first 
of these is the extension of the axioms of geometry, 
which originated with Gauss, Bolyai, and Lobatschewsky, 
and was perfected by Riemann, and the theory of an 
n-fold manifoldness (Mannigfaltigkeitslehre) of which tri- 
dimensional geometry in this extended sense is only a 
particular case, Euclidian geometry a more particular 
case stil. The second consists in a somewhat similar 
extension of the Axioms, or more strictly speaking, of the 
Laws of Operation, of Algebra, begun independently by 
Hamilton and’ Grassmann, and resulting in the first 
instance in the Quaternions of the one and the Ausdeb- 
nungslehre of the other. Both these generalisations 
have been progressive, and both appear to be pregnant 
with mighty results for the future. Clifford seized upon 
them with the instinct of genius. They pervade and 
colour the whole of his work, and the student who wishes 
clearly to understand the tendency of much that he has 
doxe must begin by attaining some mastery over these 
fundamental novelties. Great*assistance will be obtained 
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_ from the elementary exposition of them given by Prof. 
Smith in his introduction to the Papers, pp. xl, ef segg. 


We should dike, however, if we might venture to differ 
from so great an authority, to take exception to his defini- 
tion Maines by meangof the notion of p/aneness, and to 


` the introduction of the idea and the word curvature into 


an elementary exposition of the properties of space. This 
seems at best an explanation of the less by the more diffi- 
cult; andj after all, the use ia this case of the word curva- 
ture is of questionable propriety (although sanctioned by 
the highest authority), inasmuch as it suggests not only 
true buf also false analogies. It is vety well in the hands 
of a mathematician, tewhom it suggests merely that a 
certain common “apparatus of mathematical formule is 
applicakle to a particular class of manifoldness and to a 
p@ticular kind of surface; but to the mathematically 
-untrained or half-trained reader the word suggests the 
‘paradox that portion$ of space on the two sides of a plane 
in elliptic space both are and are not congruent. Much 
harm has, we are persuaded, been done by this unfor- 
tunate usage of words. A similar piece of mystery making 


ə has been practised with 7-dimensional space; the language 


of mathematicians concerning which has been retailed to 


„> ordinary simple-minded people as if it had the literal 


wi 


sense they naturally attach to it. 
‘Clifford’s papers on the geometry of hyper- space began 


>- with his translation of Riemann’s famous Habilitations- 


-schrift on the hypotheses which lie at the basis of geo- 
metry. He establishes a close connection between the 
generalised geometry and the generalised algebra in the 
Preliminary Sketch.of Biquaternions, to our mind one of 
the ablest of his papers. He farther develops the subject 
in the memoirs “On the Motion of a Solid in. Elliptic 
Space,"’ “ On the Theory of Screws in a-Space of Con- 
stant Positive Curvature,” ‘On the Free Motion under 
no férces of a Rigid System in an x-fold Homaloid.” 
The kinematic of elliptic space as given by Clifford, and 
devefoped quite recently by Dr. Ball, forms one of the 
most elegant and attractive of modern geometrical theories, 
The starting point may be said to be the finding of the 
analogue in elliptic space to Euclid’s parallel. In the 


- modern geometrical sense a parallel (z.e. a line intersect- 


ie 


ing another at an infinite distance) cannot of course 
exist in elliptic space except as an imaginary line. If, 
however, we define a parallel as the straight equidis- |: 
tant from a given straight line, then through every | 
point iff space two parallels (a right and a left parallel 
as Clifford calls them) can be drawn to a given 
straight line. This appears at once by drawing at the 
given point a tangent plane to the equidistant surface of 
the given straight line, which it will be remembered js, 
in elliptic space, an anticlastic surface of revolution of the 
second degree, every zone of which is congruent with 
every other ef the same breadth. This tangent plane 


meets the surface in two rectilinear generators, which - 


intersect at the given point and have the property of equi- 
distance from the given line, Parallels in this sense are 
of course imaginary in hyperbolic space, Euclid’s parallel 
being the transition case for parallels in both senses. It 


seems a pity that a new word has not been used for this 


species of parallel. ~, 
It follows at once by synthetic reasoning of the simplest: 
kind (in which we may in fact dispense with the aid of! 
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biquaternions or analytical aid of any kind) that almost 
all the properties of Euchdjan parallels and parallelo- 
grams have their counterpart in the theory of Clifford’s 
parallels, due attention being paid to the distinction of 
right and left. It is shown that a motion of a rigid body 
is possible in elliptic space sych that every point moves in á 
right parallel, or every point in a left parallel, to a given 
straight line. A motion of the first kind is called a right 
vector, a motion of: the second kind a Jeft vector. - Tite 
composition of two right vectors gives a right vector, and 
two left vectors a left vector; whereas the composition of 
a right vector with a left vector gives the most general 
motion of a rigid body, which Clifford calls a motor. It 
was to represent the ratio of two such displacéments that 
Clifford invented his Biquatesnion. Translation, strictly ` 
analogous to that in Euc¥dian space, ze*rotation about 
the line at infinity does not exist in elliptic space. We 
may, of course, cause a body so to move that every 
point of it remains equidistant from a given line, and 
in the same initial plane with that Ze, Such a displace- 
*ment is the same as a rotation about the polar of the 
given line, and is hence called by Clifford a Rotor. We 
have then the fundamental proposition, that every motor 
can te represented in an infinige number of ways as the sum 
of two rotors, but uniquely as the sum of two rotors whose 
axes are polar conjugates. It is the abolition of the line 
at infinity, whereby duality is made perfect, that gives the 
peculiar completeness-and elegance to the properties of 
elliptic space, and fit it to be the paradise of geometers, 
where no proposition needs to wander disconsolate, bereft 
of its reciprocal: 
_ To the second great branch of mathematical theory 
above alluded to, Clifford made exceedingly important 
contributions in his memoirs on the “Applications of 
(Grassmann’ s Extensive Algebra,” and “On the Classifi- 
‘cation of Geometric Algebras.” Following, to some 
extent, in the footsteps of B. Peirce, whose epoch-making 
‘memoir has been given to the public at last in the 
American Fournal of Mathematics for the current year, 
‘Clifford treats the subject with an incisive vigour all his 
‘own. The point of view (indicated by the word geometric) 
‘is no doubt limited, just as Peirce’s is in another way ; 
„and there may be some doubt, as yet, as to the exact 
inature of the foundations upon which the reasoning 
rests, There is a lingering trace of the old sophistry in 
Peirce’s work, here and there, at least so it appears to 
us; a reliance still upon ideas a priovz, and a reluctance 
to abandon the restrictions imposed upon, algebra by its 
arithmetical origin. Yet there can be no question as to 
the great value of the results already obtained and the 
immense extension of the mathematical horizon thereby 
effected. Already the attention of mathematical workers 
has been powerfully drawn to, the matter, and there is 
hope that ere long another great theory equal in im- 
portance to the Mannigfaltigkeitslehre will drive its roots 
through the mathematical soil, 
. We have dwelt on two of the subjects touched upon in 
the “ Papers,’ because they seem to us to be of the 
greatest immediate, imp@rtance, and to show Clifford at 
his best as an original mathematician. But it must not 
be supposed’ that there is no other food for the mind 
mathematical in this volume, On the contrary,-not one 
of these papers. but is full of defight and edification, even, 
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` for tife most highly educated reader. The ‘charming sim- 
plicity of their style, the omission of everything like 
superfluous detail, and the great variety and importance 
of the subjects treated, will make the book an indispen- 

` sable vade mecum for the tyro in pure mathematics. We 
think with regret of the infinite use it would have been to 
us in our learning years ; from it we-could have gathered, 
easily and pleasantly, in the pliant hours of youthful 
I€isure, what ‘we are-now constrained to’ glean, in the 
intervals of ordinary drudgery,.from partial ‘treatises, and 
articles in foreign periodicals often the driest of the dry. 
_ We must not conclude this notice without alluding to 
the appendix to the volume of papers, the most important 
parts of which are the fragment of a treatise called “ The 


Algebraic Introduction to Elliptic Functions,” the Notes 


of Clifford’s Mathematical Lettures, and the problems 
-and solutions contributed to the Educational Times. 
The fragment on elliptic functions, which deals with the 
Theta functions, has great value, as it gives a treatment 
of the subject not to De found in any English text-book. 
The lectue.notes will be most useful to such teachers of 
mathematics as are sufficiently alive to the need of some 
modification of our traditional methods to take advantage 
of them. They remind us ®f the irreparable loss we have 
sustained by Clifford’s early death of a doughty champion 
in the reformation of our degenerate system of mathe- 
matical. education, which strangles the youthful mathe- 
matician ere he is born, It is, perhaps, too much to 
expect that the veteran chiefs of mathematical science 
should enter into the work of the drill-sergeant of mathe- 
matical recruits. They cannot be asked to devote their 
time to the petty work of reorganising the teaching of 
geometry and algebra in our schools and colleges. The 
more reason that we should mourn the departure of one 
who was able to take his place with the gods immortal, 
and yet disdained not to mingle with us mortals in the 
dusty fray of the Trojan Plain. ; 

The handsome folio of lithographed manuscripts re- 
lating to the Theory of Graphs, forms one more monu- 
ment of Clifford’s genius, and affords us one more reason 
to lament our loss. Fully as we appreciate what he has 
actually done for us, and much as we are grateful for it, 
we cordially sympathise with the feeling that prompted 
the editor of the papers to put an the title-page the saying 
of Newton concerning Cotes: “If he had lived, we might 

` have known something ;” for, if we measure Clifford’s 
promise by his actual performance, we see that he 
certainly died before his work was well begun. 


G. CHRYSTAL 





OUR ®OOK SHELF 


Winters Abroad. Some Information respecting Places 
visited by the Author on account of his own Health. 
Intended for the use of Invalids. By R. H. Otter, 
M.A. 8vo., pp. 236. (London : John Murray, 1882.) 


THE places visited by the author are Australia, including 
Melbourne, Sydney, Queensland, and the Riverina, Tas- 
- mania, Algiers, Egypt, Cape of Good „Hope, and Davos. 
He gives a short account of the pjaces in the order in 
which he visited them, written in an tasy readable style. 
The authors object in writing is to give invalids an idea 
of the easiest toutes by which to reach health resorts, the 
kind of accommodation they may expect, the weather 


« 


- 
they must be prepared for, and the occupati8ns and 
amusements which’ the several places afford: He has 
keĝt- this object constantly before him, and has ‘conse- 
quently produced a book which, notwithstanding its 
moderate size, clear, large type, and easy style, IE con- 
tains a great quantity of solid information which is quite 
trustworthy as far as it goes, From the nature of the 
work, embodying as it does the author’s personal ex- 
perience only, it is not complete, and might possibly 
mislead invalids who decided‘to follow the author without 
reference to the exact condition of their own lungs. For 
example, the author prefers the route to Egyp by the 
P and O. steamer, and for many persons this may be 
excellent, but it involves a passage through the` Bay of 
Biscay, with the possibility of rough weather, which to 
many invalids might be exceedingly dangerous. He has 
done good service to invalids by warning thene of the 
necessity for warm clothing everywhere, but he speaks “of 
throwing his coat on his bed as an additional covering, 
and ‘so appears not to “have had wkh him that greatest 
of all comforts to an invalid, an eider down quilt, 
which keeps him warm in bed, sofa, or chair, and ` 
when packed in a waterproof cover, is easily carried 
and-serves at need for a pillow or footstool. In his 


remarks on Davos, the author observes, that through”: e 


want of knowledge of the kind of cases for whigh the 
climate is ‘suitable, many persons are sent there who 
would be much better elsewhere, and makes a most sen- 
sible suggestion that the authorities of Brompton Hospital 
should send thither a certain number -of test cases. 
Proper accommodation and medical attendance would 
have to be provided for them, but the expense would not 
be very great, and might be met by special subscriptions 
for the purpose, while “the benefit to many of the suf- 
ferers and to the world at large might be incalculable.” 
The origin of tubercle from germs, which has recently 
received such confirmation from Koch’s experiments, as . 
well as the increasing probability that under certain con- 
ditions these germs may be inoculated, afford a hope that 
consumption may ere long be, brought, like typhoid fever, 
into the category of preventible diseases, But evenwfter 
its causation is known as well að that of typhoid, cases _ 
will continue to occur from ignorance, stupidity, or nggli- 
gence; but we may trust that it will no longer be the 
awful scourge which it is at present. To those who suffer 
from it, and who require to winter abroad, the present 
work will be a useful adviser and companion, and we 
would also strongly recommend its perusal to medical men™ 
who are personally unacquainted with the health-resorts 
to which they recommend their patients. 


A Sequel to the First Six Books of the Elements of 


` Euclid. By John Casey, LL.D., F.R.S. (Dublin: 
Hodges, 1882.) ” 


Tuis handy book has deservedly soon reached a second 
edition. In this way it will be seen that it has met a 
want. “The principles of modern’ geometry contained in 
the. work are, in the present state of science, indispensable 
in Pure and Applied Mathematics, and in Mathematical 


‘Physics; and it is important that the student should 


become early acquainted with them.” The author appears 
to have thoroughly revised the text, and he has added 
many notes of interest, a few figures, we ‘believe, and 
several problems: the enunciations occupy more space ; 
that is, such terms as parallelogram are given in full,’ 
instead of being symbolically represented; but in the 
demonstrations the-symbols are retained. An index has 
been added at the end. 

„We have noted a few errata:-in the list of errata, for 
4 read 74; p. 39, L 15,“ AB” should be “AC,” as in 
first edition; on-pp. 95, 157, the names of Sir W. 
Thomson and M. Mannheim are incorrectly printed ; 
p. P10, the reference to Educational Times should be to 
the “reprint” from that journaf; but these are very slight 
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Il Telefonosil Microfono, la Bussola, Istrumenti Rivelatori 


‘the verticality of the apparatus causes a variation in the 


-gation et observation de V’aurore boréale et des autres phéno- í 
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slfps. «We recommend Dr. Casey’s book with increased 
confidence for use in the higher forms of our schools. - | 


dedjg variazioni atmosferiche. 
131 pp. (Vicenza, 1882.) 


Tus little work deals with the physics of the earth as 
revealed by the telephone, the microphone, and the com- 
pass. Amongst the subjects dealt with are the perturba- 
tions of*the earth’s magnetism, atmospheric electricity, 
earth-currents, particularly in relation to their study by 
the aid of the telephone, and seismological movements of 
the easth’s crust as revealed by the microphone. For the 
study of the latter class of phenomena the author has 
devised an earthqual®-pendulum-microphone. In this 
instrument onepiece of carbon is hung by a long wire 
vertically above another attached to a rigid frame, the 
upper carbon resting with very light pressure’ agains? the 
approximately flat top of the lower. Any disturbance of. 


Di A. V. G. Mocenigo. 


contact, and gives rise to grating sounds in a receiving 
telephone. The author appears to attribute earth-cur- 
rents to the rotation of the magnetic mass of the earth ; 
and he proposes to utilise them for working telephones in 
regular fashion, A large part of the book is taken up 
with correspondence between the author and Signor de 
“Ross : S. P. T. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 

. as short as possible. The pressure on his space is so great 
that it ts impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.) 


An Observatory for Aurore ‘ 


TAr Vhonneur de vous annoncer que, dans le cours de l'automne + 
profiain, j'ai Pintention, de faire proposer au gouvernement, 
norvégien Ja.création d’un établissement ayant pour but Vinvesti- : 


ménes du magnétisme terrestre. 

En me permettant, M. ?Editeur, de vous communiquer ce| 
projet pour vous en demander votre avis j’indiquerai en peu de! 
mots les motifs qui m’ont porté 4 chercher la réalisation de cette! 
idée, nouvelle encore sous bien des rapports. ] 


| La théorie du magnétisme terrestre est un des problèmes qui 


présentent 4 Ja science naturelle moderne les plus fortes 
demandes d’être examinés. Si la science n’a pu résoudre, jusqu’à 


-présent, qu’une petite partie des nombreux problèmes noués 4 ce 


terrain de recherche—pourtant, 4 chaque progrés elle a pu 
prouver, de plus en plus clairement, l'énorme importance des 
phénomènes du magnétisme terrestre pour les relations physiques 
de la terre. Par la découverte de la connexion existant entre ces- 
phénomènes et des évènements sur Ja surface du soleil, la ques- 
tion a gagné une portée cosmique. 

Il sera inutile, M. PEditeur, de vous rappeler Je grand et 
important rôle joué dans toute la vie physique de la terre par 
les forces du magnétisme terrestre, par leur état changeant et 
par leurs périodes, soit qu’elles se présentent dans le jeu énig- 
matique de la lumitre polaire, soit qu’elles se prononcent dans 
les mouvemepts changeants de l'aiguille aimantée, ou par leur 
influence sur le réseau télégraphique de pays entiers. : 

Aucun pays en Europe, peut-étre méme pas sur toute la terre, 
roffre à Vinvestigation de ces phénomènes des conditions si 
favorables que la Norvège. Ayant une étendue de presque 2000 
kilomètres —du 58me au 71me° N.—elle s’étend plus loin vers 
le Nord qwaucun autre pays habité, Elle est plus rapprochée 
du foyer des perturbations magnétiques, qwaucune autre partie 
du continent européen, La zone maximale de l’aurore boréale 
traverse la partie Nord et Nord—Onest du pays. Un réseau 
‘continu dé fils télégraphiques’s’étend de son extrémité Nord à 
‘celle du Sud. Les lignes téléphoniques de Drontheim et de Bergen 
sont celles dé toute la terre, gui sont le plus rapprochées du- pôle. 
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‘A aucun autre pays ne s'adresse donc plus directement la 
demande de prendre l’initiative érergique de l’investigation des 
mystères du Magnétisme terrestre. ` ` 

, Ayant reconnu ces nombreux avantages, si négligès jusqu’d 
présent, j'ai tâché, pendant ces dernières années, d'entreprendre, 
de ma propre initiative, et avec les ressources d’un seul individu, 
une partie de la guande ceuvre qui nous reste encore sur ce ter- 
rain relativement si peu exploité. Dans Pautomne de 1878 je 
fis, pour la première fois, répandre dans toutes les parties de la 
Norvége Vinvitation à contribuer (Actes dela société dës sciences 
de Christiania, 1880, No. 6) 839 observations de 154 aurores 
prises de Sept. 1878—Avril 1879 de 132 stations, principalement 
en Norvége. ` ` ; 

Ce résultat me mit à même de prouver, que l'aurore boréale 
est un phénomène beaucoup plus fréquent, même hors des régions 
polaires, qu’on ne Pa mare jusqu’a présent, et que, dans “un 
territoire comme celui de la Norvége, il nen mapque presque 
jamais, méme dans une année de minimum. 

A compter de ce modeste début, l’entrepiise s'est développée 
bien rapidement ; non seulement la Suède ef le 'Danemark, la 
-Finlande, P Angleterre, le Groenland et Islande sont aujourd’hui 
comprises dans le réseau d'observation. Le travail’ complé- 
mentaire à l'égard des observations de Vhiver de 1879-80, 
quoique fini depuis longtemps, n’a pas encore été publié ;. cette 
série est bien plus considérable et pluæcomplète que celle du 
‘premier hiver, et’ contient 160 observations de 249 aurores 
‘boréales prises de 357 stations. Le matériel de l’hiverde 1880- 
‘$1 est bien plus riche encore que celue de l'hiver passé; il con- 
tient jusqu’à 5200 observations d’environ 300 aurores boréales, 

' prises de 675 stations. Le résulfat de Vhiver de 1881-82 sera 
: probablement encore plus vaste ; je suis en correspondance, dans 


“| ce moment avec 1000-1500 observateurs dans tous les pays de 


' l'Europe septentrionale, i i 
' Comme supplément à ces observations des aurores boréales je 
suis parvenu à faire noter, à ca, 50 stations télégraphiques, 
suédoises et norvégiennes, toutes les perturbations ayant lieu 
dans les fils, avec indication de Pheure, de la force, de la direc- 
„tion etc. Il résulte de ce travail un matérial aussi vaste, aussi 
étonnant que celui des observations des aurores boréales, les 
perturbations télégraphiques se montrant aussi fréquentes que 
les aurores elles-mêmes, et presqu’aucun jour, ne passe en 
Norvége, que les lignes n'éprouvent une perturbation quelconque, 
Dès que j'aurai reçu les observations d’une année entière, je 
pourrai les publier et les faire accompagner d’un atlas, montrant 
carto-graphiquement les perturbations télégraphiques de chaque 
jour, les aurores boréales et les orages observés le même jour, 
avec indication de Pheure et de Pendroit, ainsi que la quantité 
de nuages le soir sur tout le terrain d'observation, ; 
Jai rénssi à construire un appareil qui, mis en communication 
avec un fil télégraphique, note graphiquement tous les ċourants 
perturbateurs selon l'heure, la force et la direction, Ce rhéo- 
graphe sera bientôt mis en communication chaque nuit avec une 
ligne télégraphique (direction N.—S., longueur de ca. 1400 


kilomètres) qui n'est. pas employée pendant la nuit pour le . 
service télégraphique ; pendant la journée il sera mis en commu-" ` 


nication avec une ligne téléphonique spéciale. “ 
A côté de cette activité, J'ai rendu compte des résultats déjà 


gagnés dans plusieurs traités qui sont, ou publiés ou en état de | 


préparation, Sahs compter les ouvrages déja ‘itds, jai pu 
contribuer, d’après des observations prises en Groenland, à 
Yexplication des périodes journalières, annuelles et celles d’onze 
ans de Paurore boréale (voir ‘‘Sur les périodes de l’aurore 
boréale ”—extrait de ’annuaire 1880 de Vinstitut météorologique 
danois). Dans un traité qui sera publié dans les actes.de la 
société des sciences de Christiania, j’ai discuté la période dépen- 
dant du clair de la Inne; dans ‘‘eArchiv for Mathematik og 
Naturvidenskab 1881 ” j'ai publié une monographie assez détaillée 
de aurore boréale du 17 mars 1880. Je prépare enfin un 
catalogue de toutes les aurores boréales observées en Norvége 
depus la période la plus reculée jusqu’a nos temps, dont le 
travail préparatoire est presque fini. 

Je peux encore ajouter que je passerai Vhiver prochain (Sep- 
tembre-Avril) à Kautokeino dans le Finmark Fog? x’ lat. N., 
21° o! long. E. P.) pour y faire, en commun avec la station 
polaire norvégienne, Bosekop, située’à 100 kilométres -plus loin 
vers le Nord, des obsegvations surtout à l'égard de la‘parallaxe 
de Paurore boréale, * i 

Quoique j’aie trouvé tout appui et encouragement possible chez 
les gouvernements ‘et les institutigns scientifiqnes-des royaumes 
dw Nord, il est-évident, qu’une organisation si étendue et.si.com- 
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pliquée doit finir par épuiser les forces d’un seul homme, surtout 
comme je suis obligé de vouer la plus grande partie de mon 
temps à une activité différente, Il est également clair, qu'une 
entreprise, nayang pour appui que l'initiative individuelle, ne 
peut être poursuivie avec autant d’exactitude et de perfection, 
qu'étant basée sur une institution publique. Il me semble, enfin, 
que çes recherches sont d’une telle importance, qu’il est à désirer, 
qu’elles soient continuées si énergiquement et sur une échelle si 
complète que possible, Ceła ne peut se faire, selon mon avis, 
que’ par Ja création, par l'état, d’un établissement spécial pour 
cesrecherches, Les principes sur lesquels je voudrais voir basé 
un tel institut, les voici: 
(a2) L’insutut sera établi à Drontheim (63° 27’ lat. N., 8° 5’ 
` long. E.P.), endroit 4 peu près central dans le pays et mis en 
vive communication avec l'étranger pay des bateaux-d-vapeur et 
des chemin-de-fer. Situd à 30° S, seulement du cercle polaire, 
il est assez approché de la zone le-plus active des forces du 
magnétisme terresige, ce qui, egtre autres choses, est aussi prouvé 
par le fait que, pendant Vhiver de 1880-81, non moins de 62 
aurores boréales ont été observées far un de mes observateurs, 
` et que les perturbations télégraphiques y sont aussi trés-fréquentes ; 
dans la période 1 Julliet 1881-30, Avril 1881 on en a compté a 
pas-moins de 122 jours (plus‘de 40,/°) dont une partie insigni- 
fiante provenant des orages, ‘ 

(4) Il sera construit poug Vinstitut, sur an emplacement à 

horizon libre, un édifice spécial, situé de manière à ne pas être 
gêné par la lumitie artificielle. Sans compter l’appartement du 
directeur, l'édifice doit contenir une salle de travail, des cabinets 
pour.les instruments, une tour, contenant une chambre à vue 
libre dans tous Jes sens et une Plateforme. 
_. (¢) Linstitut tachera de devenir le point central des observa- 
tions des aurores boréales en Europe. Tout en faisant Ini-méme 
toutes les observations possibles, il veillera sur la régularité des 
observations dans toute l’Europe septentrionale, dans l'Islande 
et dans le Groenland, il en chargera les navires navigant les mers 
arctiques etc, i ; 

(2) L’institut se fera également le centre des observations des 
perturbations télégraphiques, recues de toutes les lignes télé- 
graphiques.de Norvége et de Suède. 
haut sera employé.à des observations nocturnes sur une ligne 
longue. De semblables recherches seront faites à Paide des 
lignes téléphoniques de Drontheim, 

(e) Sans compter les spectroscopes, les théodolites pour les 
aurores etc., Pinstitut sera pourvu d’une série d'instruments de 
variation, à Vaction spontanée, placés dans un pavillon 
particulier. 

(/) L'institut publie tous les ans les observations recueillies et 
classifićes par Iui, ainsi que leurs résultats. 

Je suis persuadé qu’un observatoire, basé sur ces principes, 
pourra rendre d'importants services à la science, et jiespère que 
la réalisation de cette idée sera accueillie avec joie par le monde 
scientifique. * i 

Jadresse cette communication à vous, M, PEditeur, et à 
dautres gutorités reconnues sur ce terrain de la science, pour que 
cette question soit soumise a votre jugement. Je vous prie de 
vouloir bien me communiquer votr@opmion sur les mérites d’un 
tel institut, afin que le pords de votre-nom me serve d’appui dans 
mes efforts pour la réalisation de mon projet—si toutefois lidée 
gagne votre approbation, ce dont je ne doute pas. Si vous y 
ajoutiez encore Ja bonté de formuler des propositions eventuelles 
et des conseils pour l’organisation de l'institut, pour son plan de 
travail etc., je vous serais également très reconnaissant. 

Dans l'espoir d’être honoré d'une prompte réponse, qui pourra 
étre conçue dans quelque langue que vous deviez desirer, j’ai 
Phonneur, M. PEditeur de vous prier d’agréer expression de 
mes sentiments les plus distingués, : 
, Bergen en Norvége, Juin 
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SOPHUS TROMHOLT 


Hydrophobia and Snake-bite 


Ir has been the fashion of late, in newspaper and other com- 
mentaries on the numerous experiments in search of an antidote 
for serpent-venom, which are now attracting general notice in 
different. parts of the world, to tompare snake-bites. with 
hydrophobia, and to raise hypotheses and suggestions that the 
remedy, when it is discovered, for the ofe will be found also to 
effect the cure of the other. Sucha surmise, one wouldimagine, 
must be based on a very superficial knowledge, even of the rough 
outlines of the two affectioffs, and in total ignorance of their 
pathological characteristics, What are their pomt, of similarity 
. e 


Le rhéographe cité plus- 


and distinction, dismissing all rhodomontade involving such 
terms: as “‘ ferments” and ‘‘active principles,” ‘‘germs,” and 
‘« v#briones”—expressions which are very convenient to make 
use of as signifying an uzkzown something, Wut which, m 
their hteral- meaning, indicate dennie actualities, the gygtence 
of which has certainly never been shown by tangible demonstra- 
tion in the present instances? Hydrophobia and blood;poison- 
ing by a venomous snake-bite are alike, then, in being produced 
by an animal poison, commonly conveyed by the living anımal ; 
in being of intense virulence, accompanied by masy parallel 
symptoms denoting violent constfutional disturbance, and great 
prostration of the vital powers; andy 2 some cases, in leaving 
certain post-mortem lesions which are identical. But there all 
likeness ceases; an@ even without considering thè grand 
differences which exist between them, however viewed, I 
think we shall find these items of” resemblance when ana- 
lysed a very insufficient ‘foundation for the ‘theory of the pro- 
bability of-a common antidote. To Wegin with, the poison im. 
one*is a natural secretion, provided for the distinct physiologigal. 
purpose of enabling the reptile tc secureits prey ; in the other, a 
new and morbid product generated by disease in a secretion 
naturally innoxious—whether by chemical decomposition or by- 
the formation of new compounds from materials pre-existent 
there or from others specially eliminated from the blood, we 
cannot say. For it is to be observed that neither the microscope: 
nor chemical examination has afforded us ‘any clue to the mys~ 
terious ‘ingredient which constitntes the toxæmic property of 
these fluids as yet. Then, in the second place. as to the acute- 
ness of the symptoms of vital disturbance ; neither the symptoms 
themselves nor their severity are specific to these affections, but 
are such as might be produced by any grave interference with 
the relation of tissues or function—a deadly mineral or vegetable: 
poison, the rapid course of a zymotic disorder, violent concus--. 
sion, or the rupture of an internal organ. Lastly, the occasional. 
identity of the appearances after death from snake-bite with. 
those which-are constant in hydrophobia (notably those observed. 
in the spinal cord) are little to be relied upon, partly on account 
of their comparative infrequeocy, and partly because they are~- 
not in themselves primary evidences of the introduction of the - 
poison, but #rtiary to it—secondary to the effects which result 
from the action of the altered blood gnd its new and vital: 
function on other tissués. One is compelled to ‘attribute such- 


phenomena to something more than passive contammation (as - 


the 1dea giving rise to some recent experiments would seem to 


be), and to recognise a defined: pogential agency in thé new: ~ 


formation. 


The fact that the hydrophobic poison is located, and nder- - 


goes a period of incubation at the seat of the original wound, 
even long after cicatrisation, and is not diffused in’ what we 
vaguely call the ‘‘‘system,” draws a broad line of separation, - 
between the pathology of this disease and snake-poisoning, 
and renders it perfectly unique in the category of ills known.. 
to medical science. The constitutional symptoms never ap- 
pear in less than three weeks after the bite, rarely under six, 
and may be delayed for twelve months. Could there be æ 
greater contrast to the zpetuosity of the changes sequent one- 
inoculation with the poison of a serpent? Both the latter fluid~ 
and the saliva of a mad dog are incapable of producing their- 
characteristic effects when absorbed though mucous membrane, 
but that is a circumstance common to most animal viruses. 

There is a far greater similaiity between the course of some of 
the rapidly fatal tropical fevers and a snake-bite, than there is 
between that injury and hydrophobia. The inception of a mor- 
bific agent—though of what nature, or through what channel, is 
uncertain ; the almost zstanz development of acute symptoms— 
for, if there1s any peiiod of latency, it must be a very brief 
one ; the intense disorganisation of tke economy produced within 
a few hours; the nearly inevitable termination®*in death—all 
suggest a comparison which will not be thought strained or .far- 
fetched by those who have witnessed the progress of these ap- 
palling diseases., My friend .Dr.-Fairbaim, of Rio de Janeiro, 
who has probably seen more of yellow fever than any man 
alive, and who has certainly met with greater success in his 
treatment of it than any .other physician whose expenence has 
been placed on record, called my attention to this resemblance, 
with which he had long been impressed, living in a region which 
afforded plenty of opportunities for observing both ; so much so, 
that he expressed a conviction that many points of identity of 
process and morbid anatomy would eventually be revealed. His 
last words to me at parting werg: “Now, mind—if you ever 
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disaover the antidote for snake-bites, you'll have a cure for | have been during the past winter, by detaching an uħusual 
yellow jf&tk !”e ARTHUR STRADLING quantity of Arctic ice, ta producg unseasonable weather in early 
29, Woodford Road, Watford, Herts * | summer. ° j 


‘The same exception would take place in India, if we could 


suppose some part -of the winter’s accumulation on the Hima- 
layas to be carned at the close of a severe winter down into the 
northern plains so as to distribute in melting, volumes of cold air 
throughout the otherwise warm “atmosphere, ‘. 
Dundee, July3 a DAVID CUNNINGHAM 


ad . 
Is the Axis of a Cyclone Vertical? 


I Am not aware if it has ever been suggested, in explanation 
of the frequent (or rather, usual) incompleteness of cyclonic 
disturbances, that the axis of the cyclone may be inclined, and 
consequently only one sidg of the disturbance affect the earth’s 
surface, the other half being at a greater or lesg elevation, 
according to the amount of the inclination, and thus (so far as 
wind currents are concerned at least) lost to us, - 

My own. observations of storms in“this cofutry point to a 
southerly inclination of the cyclonic axis. I should be glad to 
know if observers in the southern hemisphere have traced any. 
indications of a northern inclination in the cyclones there. 

- . J. A. WESTWOOD OLIVER 

Belle Vue, Springburn, Glasgow, June 25 
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The Rainfall of the Globe 


- IN Prenis toa paragraph in an article on the rainfall of the 
globe in NATURE, vol. xxvi. p. 206, Prof. Loomis states that 
the heaviest rainfall is met with in the rain-belt, which surrounds 

_nearly the whole globe lying between the north-east and south- 

east trade-winds. : 3 

Having been engaged in colfecting records of rainfall at sea 
for.some time back, I may take the opportunity of saying that I 
have received data enough to enable me to give an estimation of 
rates pe®annum for this rain-belt.,, . . 

That for the Atlantic Ocean is calculated at 133°37 inches 
per annum, that for the Indian Ocean at 80°55 inches per annum, 
that for the Austro-Chinese Seas at 107°96 inches ; but none has 
yet been made out for the Pacific Ocean, owing to absence of 
observation altogether from that quarter. ; ° 

- In physical atlases the rain-belt 1s continued across this ocean 
in the same latitudes as it is found ‘to exist in the Atlantic and 
Indian Oceans, but as fet it is only conjectural, and it may prob- 
ably be found to cross in other spaces by direct observations 
taken at sea. The observance of rainfall on islands in the open 
oceans would appear to afford but imperfect means of judging of 
the rainfall at sea surrounding them. It is frequently found that 
they differ very materially, as at St. Helena, the island may be 
covered with mists, invisible, while the ship outside 1s sailing 
under #clear sky and fresh breeze. 

The ocean rainfall, therefore, can only be made out by obser- 
vations on board ships, and these are not easy to get, and also 
take up a long time in effecting, W. J. BLACK 
- Caledonian United Service Club, Edinburgh 





THE idea propounded by Mr. Oliver, that the axes of cyclones 
are inclined, is no new one, nor is it the first time that a southerly 
inclination has been inferred to exist, to account for the prepon- 
derance of winds belonging to the southerly quadrants, and the 
comparative absence of those belonging to the northerly quad- 
‘ants of cyclones in our latitudes. : ~ j 

The value of Mr. Oliver’s opinion on this point must depend 
toa great extent on the nature of the observations on which he 
relies, 

7 This supposed southerly inclination was formerly attributed 

The Recent Unseasonable Weather. by Andrau and other Dutch writers (according to Réclus), to the 

Mr. ARCHIBALD’s letter on this subject displays great ability, |, fact that a cyclone, starting from some point near the equator, 
and is deserving of much attention by meteorologists. Nothing |; must have its rotation-axis initially inclined to the terrestrial 
can be, I think, more interesting and important than a proper | axis nearly at right angles, and that as it moves from thence pole- 
interpretation of the meaning of the facts of the weather of the |. wards, the direction of its rotation-axis remaining fixed in space, 
late extraordinary and tontrasted seasons. Will you, therefore, | it must apparently become gradually more and more inclined to 
allow me shortly to make a few remarks regarding the com- |, the local horizon in a southerly direction, This explanation is 
parison pointed out by Mr. Archibald as existing between the | ingenious, but there are many considerations, both theoretical 
weatleer of India and that of North Europe. and practical, which militate powerfully against it. 

In the ‘Report on th® Meteorology of India,” 1877, the Another view—that of the Rev. W. Clement Ley, derived 
reporter, referring to the Himalayan regions, says: ‘‘ There are | from observation (principally of. the upper clouds)—makes the 
two fieriods of cold, {r) when the snow is accumulating ; and (2) | axis of a cyclone incline backwards as regards its direction of 
when it is dissolving ; and the first occurs in January and Feb- | translation, and in favour of this notion, the retardation in the 
ruary, the latter in April and May.” Again, he says: ‘‘The | occurrence of the barometric maxima and minima on the summits 
conclusion appéars to be very strong that during the early months | of Mount Washington, Pike’s Peak, and Mount Michell, noticed 
of the year, one very important factor in determining the pe- | by Prof. Loomis, has been cited: 
culiar features of the season is, the amount of snowfall and of Ferrel, however, remarks that ‘a retardation of just about the 
snow accumulation in the Himalayan regions during the winter.” | same amount is observable in the occurrence of the times of 

For six years past I have observed the same thing hold gene- | maxima and minima in the diurnal changes of the barometric 
rally in the north of Europe, a cold winter being followed by a!| pressure at the summits of these same mountains, which cannot be 
late spring and an ungemal summer, and vice versa. This I:| explained by means of cyclones with reclining axes,” so that in 
would therefore be inclined to 1egard as a general law. The | all probability the same cause acts in both cases, and is inde- 
weathes of June, however, serves to indicate the difference be-,| pendent of any such special quality of cyclones as that inferred 
tween the meteorological conditions of India and North Europe. | by Mr. Ley. 

It has been ungenial, I think, solely, on account of the excep- -The hypothesis of Mr. Ley is, moreover, so much at variance 

tional force and warmth of the winds of winter causing a vast | with mechanical principles and with what we should naturally 

detachment of the ice in the polar regions. This ice ‘has floated | infer would take place, that, as’ Mr. Ferrel says, “we must 

into lower latitudes—has come much nearer to us—and has |-hesitate to adopt it, without seeking further for some more 
- produced, in melting, icy winds, These commingling with the | plausible hypothesis to explain the observations.” 

warmer tropical winds, have produced in their turn the recent The theory of cyclones, as developed by Ferrel and others, 

changeable weather. makes it far more probable that if there is any inclination at all, 

Our cold sging winds usually come from the east of north, | it will be smal, and forwards, not backwards. 
but the prolongation of cold winds which we experienced in the Ferrel thinks it possible that the elliptical form of the isobars 
middle of June, came from the west of north, indicating their | and ram-areas is partly due to this forward inclination of the 
origin to be in the masses of ice floating for the most“part | axis. ` 
probably between Iceland and the American coast, Thus the Moreover, the preponderance of southerly and westerly winds 
movable ice has caused a bigh atmospheric pressure and a low | in our cyclones cannot correctly be adduced as an ařgument in 
temperature. The fixed ice, however, which forms by far the | favour of the southerly inclination of their axes, since itis mainly 
largest area within the Arctic-Circle, has been dunng this winter | due to the fact that our cyclones are for the most part secondaries, 

moving- within the pergphery of a large, nearly- permanent 
cyclone, whose centre” generally lies not far from Iceland, and 
thus those winds and gradients predominate, which would tend 
to occur in that part of the large gyclone where we happen ‘to 
be situated. E. DOUGLAS ARCHIBALD 





less incursion of cold winds ; therefore a finer summer., ! 
While, then, the chief influence of warm westerly winds in 

winter is, as I believe, to produce a fine summer, their mjnor 

influence must be, particularly when strongly developed, as they 
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* OUR ASTRONOMICAL COLUMN - 
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THE TRANSIT OF VENUS IN New Sout Wes, &c.—In 
his address as president of the Royal Society of New South 
Wales, cead May* 3, Mr. H. C. Russell, the director of the 
Observatory at Sydney, gave some account of his arrangements 
for the observation of the approaghing transite of Venus in that 
coloxty. Provision was liberally made last year by the legis- 
lature, and a sum of 500/. has been placed at Mr. Russell’s dis- 
posal for this purpos® With this he states he will be able to 
Provide four high-class 6-inch equatorials, exactly similar to 


` these which are to be used by European observers, and two of 


4% inches. There are remaining from the last transit one equa- 
torial of 114 inches, one of 74, one fof 5 inches, one of 43, and 
one of 44 inches. He hopes to be able to take up four stations, 
inAddition to the Observatory, with t®® observers and two tele- 
scopes at eaeh point. In order to make the best of the chances 
of favourable atmospheric conditions, elevated points on the east 
coast of New South Wales, håve been selected, which, it may 
be fairly anticipated, will have a clearer view an hour after sun- 
rise than could be looked for near the sea-level. Mr. Russell 
temarks that in observing the transit of Mercury last November, 
the observers were stationed at Bathurst, Katoomba,’ and 
Sydney, places which he had thought were far enough apart to 
secure different weather® but the result showed that the weather 
was practically the same at tfe three stations. This induced the 
unpleasant reflection that it may prove cloudy all along the coast 
on December 6, and he had therefore gladly taken advantage of 
the recent commission to Lord Howe Island to make some 
inquiry as to its suitability asea station, It is found- that an 
elevated spot is easy of access, and the weather at the hour and 
season is almost sure to be fine. 

“We have also received from the Imperial Observatory of Rio 
de Janeiro a report on the proposed arrahgements to be made by 
the Brazilian Government for securing observations of the 
Transit. In addition to Rio, ıt is intended to establish a station 
at Pernambuco and to equip an expedition to Santiago de Cuba, 
The details are m charge of M. Cruls, ‘acting director of the 
Observatory at Rio. i 


SOLAR PARALLAX FROM OBSERVATIONS OF MINOR PLANETS. 


`. —Mr. David Gill, H.M. Astronomer at the Royal Observatory, 


Cape of Good Hope, has arranged with a number of observa- 
tories in both hemispheres for corresponding observations of the 
minor planets, Victoria and Sappho, about the times of their 
oppositions in the present year. Victoria, ın opposition on 
August 24, will be distant from the earth o*€g of the earth’s 
mean distance from the sun; and Sappho, which comes into 
opposition in R.A. on September 24, will be within 0'85, so 
that we have in each case a favomable opportunity of applying 
the method of determining the sun’s parallax, which was advo- 
cated and also applied by Prof. Galle, the director of the Obser- 
vatory at Breslau. In a communication to the Astrorsmische 
Nachrichten, Mr. Gull states that the necessary extra-meiidian 
observations will be made in the southern hemisphere at the 
Cape, Natal, Melbourne, and Rjo de Janeiro, and in the 
northern hemisphere at Dunsink (Dublin), Strasburg, Berlin, 
Bothkamp, Leipsic, Upsala, Moscow, Clinton, U.S., and pro- 
bably at Kiel. From thé clearer skies of the southern hemi- 
sphere, he believes that a fully corresponding number of obser- 
vations will be secured there, notwithstanding the smaller num- 
ber of observatories, and he invites co-operation from other 
establishments in the northern hemisphere, on this ground. A 
nst of the proposed stars of comparison is given in his 
etter, 


~ COMET 18824 (WELLS) The Emperor of Brazil, telegraph- 
ing to the Paris Academy of Sciences (of which body his 
Majesty isa member), reports the visibility of this comet at Rio 
de Janeiro, on June 17, and that three days later the nucleus 
was very bright, and the tail 45° long. If there be no error in 
the telegram, the development of the tail must have been rapid 
after the perihelion. passage. 

Ptof. Zona has made a communication to the Società di 
Scienze Naturali of Palermo, in whick he describes the undula- 
tions in the tail ob.erved there in the week following April 14. 
On the 17th, m a’ fine sky, it is remarke€ of the phenomenon— 
“ Sembra che la luce della coda vada a poco a poco diminuendo 
stringendosi attorno il nucleo come se venisse da questo attratta, 
poi ad un tratto si spände di nftovo.” 
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EDUCATION IN THE UNITED STARES*® 


TEE great work of the American Bureau of Education 

continues, like that of a large Reference Library 
among men who ‘know its value. About 100 inquiries a 
day are addressed to it, and 15® letters of infoffffation 
are sent out on subjects varying from the Semitic lan- 
guage to dress-making, and including everything that 
comes within the limits of education. Its latest report, 
in which everything is tabulated, down to the opening of 
anormal summer school only kept open for four weeks, 
and in which attention is called to many matters of special 
interest, cannot be gone through without advantage to 
educationists in any*civilised_country, and most of all to 
those {n our own. - ar . 

If we are accustomed to think that Americans look 
upon their country with complete. satisfaction, and as 
stading ahead -of the Old World, more particularly in 
the matter of education, we shall not find such self-prai%e 
in the Government reports. A very interesting résuré is 
given of what foreign countries are tloing. Attention is 
called to the more thorough manner in which young 
persons aiming at commercial pursuits are instructed on 
the Continent, while England is quoted as an example to 
be followed of. the higher education of women.” It is 
satisfactory to find, in this Report also, that the province 
of Ontario, in Canada, stands at the head of educating 
countries., There a system of free schools and compulsory 
attendance was established in 1871 ; and while the number 
of children within the school ages of five and sixteen was 
492,460, there weré.actually attending schools 489,015 ! 
On the other hand, it is surprising to find the illiteracy of 
a very large proportion of the population of Prussia, where 
of 40,000,000 persons (including infants, &c.), 25,000,000 
were unable to read or write ! 

The schools requisite to supply education to 





so widely 


spread a population as that of America are far more ` 


numerous than in our crowded country. Naturally, 
therefore, it is a great difficulty to find sufficient teachers 


properly educated and qualified for this important work. - 


It might seem, at first, that, in a country where, on an 
average, each individual ıs better educated tham in 
England, there would be no lack® of able teachers; but 
teaching is an art requiring a technical education as much 
as any other art; and the work of those who have not 
had this technical training is as clumsy as most amateur 
work is, and is found to have the fault of superficiality. 
The Bureau of Education is simply an office of informa- 
tion and reference; it has no central control over the 
various States; and one result of this is, that no uniform 


standard of capacity is required of those.who present / 


themselves as teachers, and two standards are to be found, 
not only in the same State, but in the same city. A more 
unsatisfactory difficulty still is the favouritism and even 
corruption, not unfrequent in appointing and disméssing 
teaches, who, in many cases, seem to go in and out of 
office like the nominees of a governinent. The picture 
of corruption on page. xxii. must surely be an extreme 
case; but its possibility must add greatly to the difficulty 
of the situation. Pennsylvania’s is called a proud record, 
there dishonesty among school-board officials is almost 
unknown ; ‘ʻa few thousand dollars would cover all the 
losses.” These things tell greatly against the business of 
a teacher being an attractive one, and, to add*to them, in 
many States, as in Virginia, diminished public funds have 
been allotted to the common schools; the number of 
schools has been reduced, and the salaries of the remain- 
ing teachers lowered. In some countries in that State 
the local boards determined to open no schools, and to 
use the income for paying off debts. 

The small pay of teachers, in the lowest standards espe- 
cially leads them to throw up that, branch on the first 


* Upited States Report of the Commissioner of Education for the year 
1879 (Washington Government Printing Pice, 1881) K 
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opportunity-~a very mischievous thing in its results—for | things useful to the establishment. The Massachusetts 
in noting is it more true than in the case of education | Institute of Technology has one of these-workshops upon 
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- children. . 


‘and New Jersey, where population in its extremes of rich 


that what is well begun is half.done. Hencea good infant: 
school is an immense help to all subsequent stages,.and 
vice versé, So much is this deterioration felt in Michi- 
gan, “Where salaries of #choolmistresses have been reduced 
-to the level of those of domestic servants, that the-attend- 
ance at the primary schools has absolutely fallen. off ; and 
„the explanation of it seems to be that these faults are. well 
known te the intelligent public of the United States, and 
accordingly the children %re being removed to private 
schools. The Commissioner very aptly quotes Roger 
Aschatn’s words: $ . 

“í Itfs'a pity that commonly. more tare is had, yea, ahd 
that among very wise gmen, to find out rather a cunning 
man for theirehorsé, than a cunning man for their 
. . To ong they will gladly give a. stipend of 
200 crewns by the year, and loath to offer to the ather 
Žo shillings. God that sitteth in heaven laugheth their 
choice to scorn, and rewardeth their liberality as it should. 
For he suffereth them to have tame. and well-ordered 
horses, but wild and unfortunate children ; and therefore, 
in the end, they find more pleasure in their. horse than 
comfort in their children.” 


This is not a bright picture of the work of education in’ 


America. It certainly seems an indication that our 
‘brethren there are losing faith in the old.rule, that-what is 
worth doing at all is worth doing well, but it does not 
go very deep below the surface of so vast a work, On. the 
whole there continues a steady rise in numbers’ of both 
schools and pupils, though not so large since. 1875, as. we 
should have expected, in such a progressive country. 
This.rise also is almost wholly in cities; again pointing 
to the difficulty of supplying the zmer of schools 
required in so wide-spread a country. In one of the most 


like.the Old- World to read that more than 2000 children are 
taught in undergrouad rooms, where the hght is so bad 
as.to expose their eyes to serious injury! In New York 


arid poor keeps crowding together as in older countries, 
theeschool attendance is actually falling off. ‘In Maine, 
New Hampshire, and’ Rhode Island the population is, 
curiously enough, at the present time decreasing, but 
school attendance is increasing ; not quite one-third of the 
population attend daily; nearly two-thirds are on the 
books, In nearly all Southern States there is consider- 
ably. increased attendance. The administration of the 
Peabody Fund has had a remarkable influence in .deve- 


_ loping the school spirit in the-south, in awakening the ' 


people to a sense of their obligation with reference to.the | 
support of public schools “and in maintaining.a high | 
standard for such schools, This last result has been! 
aceomplished by the wise policy pursued by-Dr. Sears in 
insisténg upon a certain degrée of excellence. in a. school: 
as the condition of receiving aid from the fund. 

An increase of more than 5o per cent. in the number of 
students in the Schools of Science in 1878 led to the 
number of these schools being raised from 809 to 884; 
but this increase of pupils hardly kept up in 1879. Stl 
science, though.a long way behind theology in number of 
schools, is rapidly gaining ground upon it, and has already 
far outstripped it in number of students. In 1870 there 
were 80 schools of theology with 3254 pupils, which 
numbers have grown respectively to 133 and 4738; but 
the:corresponding numbers for science are 17, increasing 
to 81, and 1413, increasing to. 10,914 !- This has called 
for a large increase of teachers ; and, accordingly, while 
in secondary schools the proportion of those receiving a 
scientific, to those receiving a classical, education ‘1s.as 2 
to 5, in the preparatory department of colleges the pro- 
portion is as 4 to 5. At some of these colleges there.are 
workshops, where the use of tools is taught to students 












a plan des&mned at the Imperial Technical, School of 
Moscow, Russia. The income of these scientific colleges 
is partly derived from the sale .of lands allotted to them 
in each state; 30/.a year. is charged to each pupil for 
tuition, but it represents hut a small percentage of the 
income.» The Cooper Union Free Night, Schodls- of 
Science are well described as ‘tan intelligent .application 
of a great charity. Their purpose is the technical ia; 
struction of the labouring classes, and the means use 

are a free library and reading-room, free lectures, and 
two classes of schools, viz. the Evening Schools of Science 
and Art, and the Art School for Women. All money 
earned.in the schools@elongs to the pupil, and a number 
are thus enabled to support themselves while studying. 
A Telegraph Company has appointed a teacher in this 
school, who trains the pupils‘n their m@thods of working 
their instruments, and they have employed many of. its 
graduates on their lines. ` Still- the Report endorses the 
doctrine -that even in technical schools, principles, not 
practice, must be the leading object of a school, and that 
even to those following a.special buginess, a broad general 
culture is very*important,.and-a want of it very much 
‘felt. After reviewing the various schools and institutions 
of this class in the United States, the Commissioner of 
‘Education is, led to the conclusion that “ the present con- 


idition of scientific and technjcal schools in our.country is 


‘thus seen to be very promising. . . . Already they have 


excited the people to an appreciation of scientific methods 
‘and.processes in their application to agriculture and the 


mechanic arts; and as the results of such methods are 
more widely known and more fully comprehended, the 
institutions rise in favour and influence, and the demand 


ired re € for their graduates increases.” 
flourishing of these cities also, Chicago, it sounds more 


Drawing is highly eulogised, and its importance in- 
sisted upon. In Massachusetts any town may, and every 
city and town having more than 10,000 inhabitants shadi, . 
provide.for instruction.therein ; and a training school for 
teachers has been organised to meet their wants, with the 
result also of supplying designers to many manufacturers 
who were in want of them. - a to‘ 

On the law schools -in America, our Report observes 
that it is surprising that a profession which requires`such 
thorough preparation, and which has in it so large a. 
number of men of wealth, and one which occupies so 
important a place.in the public affairs of the-country, has 
done so little to. endow its schools in the most substantial 
manner. i ‘ ' 

Medical men are very plentiful in the United. States 
compared with other countries :.1 to every 600. inhabi- 


-tants, while Canada has gnly 1 to 1200 inhabitants, Great 


Britain 1 to 1672, Germany I to'3000.. A higher standard 
of examination is recommended; and an all-round educa- 
tion insisted upon. Only five schools at present require 


‘| the highest amount-of study to qualify-a full practitioner. 


A valuable branch of education is the training schools 
for nurses, which adopt a very high standard as to whom 
they receive for their important functions. A small sum, . 
however, is fazd to students, besides board and lodging, 
the latter of which is carefully pgovided them at a bright, 
cheerful home away from the hospitals where their duties 


“are inculcated. ` 


More than 30,000 blind people are among the: popula- 
tion of the United’ States; and their education is ‘con- 
sidered, like other education, a duty and not a charity, 
and is provided out of‘national funds. Again, the educa- 
tion of the feeble-minded is systematically provided for, 
as being necessary for the prevention of crime, and useful | 
to individuals of all classes. This leads on to the most 
important questio %n a country where population is 
thickening even as much. as in. America, of Reform. 
Schools. There, under the Michigan system especially, 


by their being used in the, production of other tools*and | which all should investigate, ft seems fully realised: that - 
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prevéntion is better than cure; and that while these in- 
industrial homes are indubitably powerful jn preventing 
the formation of criminals, prisons, on the other hand, 
are just as. indubitably powerful in carrying it on! 

Evening High Schools have been worked in several Ame- 
rican cities, but hardly with results lending much encourage- 
ment toincrease. One would think, however, that the know- 
ledge gained at elementary schools by the age of fourteen 
would lead to a wish for more on the part of many, to whom 
«library only could not supply it. But freelibrariesare a 
great power in the United States. Forty-nine new ones 
were opened in 1879, containing 86,779 volumes, making 
a total of 3842 public libraries of all classes. The cor- 
respondencc with the Bureau of Education on the subject 
of public libraries far- exceeds That on any other sub- 
ject; acddemies standing next, and art and science 
standing curiously low for,a country like America. Yet 
local feeling varies even on a favourite subject like free 
libraries, the large manufacturing town of Paterson being 
.without one like so many populous English towns. 

Like free libraries also, agricultural education is a 
department in which England, notwithstanding the height 
to which husbandry has been. brought there, stands lower 


than in any other country. . 


One can hardly, nevertheless, read this Report without 
feeling that spite of our shortcomings the advantages are 
not all on the side of America. -Our compactness, plenti- 


ful supply of thoroughly-teained teachers, and, we must | 


add, higher sense of honour.in political transactions, per- 
haps owing in part also to the close inspection to which 
the works of every man are subjected here, entitle us to 
feel how far better we are-placed,.as far as meeting edu- 
cational requirements goes, than the thin and scattered 
families of the United States. 


MALAYO-POLVNESIAN LINGUISTICS: 


MHE learned authors have earned the thanks of lin- 
guistic students by issuing, in a separate form, this 
important contribution to a better knowledge of the 
Melanesian and Papuan languages, which was first puh- 
lished in the eighth volume of the PAslological Transac- 
trons of the Royal Saxon Scientific Institute. It.forms 
the first instalment-of a series of papers intended to 
supplement the comprehensive and well-known treatise 
of H. C. von der Gabelentz, published at Leipzig in 1860 
and 1873. To the languages dealt with in that work are 
now added.two others: that of Mafér (Nufér), Geelvinck 
Bay, and a dialect current on the Astrolabe Bay Coast, 
North-East New Guinea, from materials supplied by Van 
Hasselt and Miklucho-Maclay respectively. To these 
notices are added the Papuan idioms spoken in the 
islands of Errib and Maer, Torres Strait, and in Segaar 
Bay, near Cluer Gulf, South-West Coast of New Guinea, 
the former by Herr Grube, the latter from data supplied 
by H. Strausch to the Zeitschrift fur Ethnologie, vii., 
pp. 405-18. ’ , 

In the introduction, the question of the relations of the 
Papuan and Malayo-Polynesian linguistic groups is dis- 
cussed at some length., It is satisfactory to find that the 
authors seem at last disposed entirely to abandon the 
views held by the elder von der Gabelentz regarding a 
possible, if not probable, ‘fundamental unity of these 
families. The key-note of the objection to this theory is 
struck in the following paragraph, at p. 4 :—“ Assuming 
that the linguistic affinity were fully established, we should 
have at once a direct antagonism between anthropology 
and philology. Two linguistic groups are related ; of the 
corresponding ethnical groups, one belongs to one, the 
other to another race of mankind. €Ipw 1s.this possible?” 


To many this may seem merely an old-fashioned. 


„+ “ Beiträge zur Kentniss der Melanesischen, Mikronesischen und.Papua- 
ae Sprachen,” von G von.d@& Gabelentz und A B., Meyer. (Leipzig, 
1502. 
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a priori argument, of no value in itself unless stpported 
by the evidence of facts,’which have hitherto pointed at an 
opposite conclusion. But one of the most, firmly est- 
blished and universally accepted principles of anthro- 
pology maintains the evanescegt character ofefuman 
speech as compared with the relative fixity of physical 
types. Ethnologists are of accord as to the substantial unity 
of the Iranian, Semites, Berbers, Basques, Georgians, 
and other members of the so-called Caucasig ethnical 
stock. Philologists are, on*the other hand, equally of 
accord as to the essential difference of the Iranic, 
Semitic, Hamitic, Basque, Georgian, and other lmeuistic 
oups spoken within this common Caucasian %thnical 
group. Here we have fundamental racial unity com- 
bined with organic divergence of speech, and the apparent 
contradiction is readily reconciled by the doctrine of the 
far greater “permanence of physical; as companed with 
linguistic types The race, even notwithstanding the 
intrusion of foreign elements, remains essentially one; 
the speech, presumably one originally, owing to its greater 
evanescence diverges in various directions to such an 
extent, that all traces of this original unity have long been 
effaced. 

Coming now to the Oceanic area, where the Papuan and 
Malayo-Polynesian forms of speech, shown to be funda- 
mentally one, while the paysical forms are confessedly 
distinct, the case would be entirely reversed. Instead ot 
physical unity, combined with linguistic disparity, we 
should have the opposite phenomenon of linguistic unity 


‘combined with physical disparity. Such a phenomenon 


1s certainly neither intrinsically impossible nor altogether 
unknown to science, as appears, from the Persian-speak- 
ing Házérahs and Aimaks of North Afghanistan, or the 
French and English-speaking negroes of the New World. 
But where they occur, such cases are easily accounted for 
by: political supremacy, sccial contact, superior culture, 
and other obvious influences. These influences have also 
been to some extent at work probally for many ages in 
the oceanic world. The Malays in the west, and the 
brown Polynesians in the- east, both of kindred speech, 
and both of roving or piratical habits, have in thim way 
influenced numerous Papuan an® Melanesian peoples in 
their respective domains. Hence we find the Tagalas, 
Bisayans, and even some of the Negrito Aetas of the 
Philippines, as well as some of the Negrito Samangs of 
the Malay Peninsula, and most of the Formosan wild 
tribes speaking various more or less divergent dialects of 
the organic Malay speech. In the same way the Papuan 
Motu tribe-of the south-eas: coast of New Guinea, many 
of the Melanesian Fijians, New Hebrides, and Solomon 
Islanders are found to be now speaking various more or 
less divergent dialects of the organic Polynesian speech. 

It was precisely from these misunderstood facts that 
philologists had generally arrived at the surprising con- 
clusion that, in point of fact, the Polynesian and Melan- 
esian languages were essentially one, thus placing anthro- 
pology and philology in entagonism. The Melanesian 
and Papuan dialects selected by Hans Conon von der 
Gabelentz, and again qui recently by the Rév. Mr. 
Codrington, as the subjects of comparison, were not, 
properly speaking, Melanesian languages at all, but Poly- 
nesian forms of speech imposed by the restless Samoans 
and other Polynesians on these Papuan an@ Melanesian 
populations. Obvious instances are the almost pure 
Papuan Motu people speaking a tolerably correct Samoan 
diaiect (Rev. W. G. Lawes}, and the mixed: Melanesians 
of Fotuna, in the New Hebrides, speaking idioms closely 
related to the same group. 

But ıt is' remarkable that the reverse phenomenon has 
not yet been recorded. At least no instance is knowmto 
the-writer ofa distinctly Malay or Polynesian tribe speak- 
ing a distinctly Papuan or Melanesian tongue, It is more 
than.doubtful whether such a case will ever be discovered 


in this watery domain, where the Malays and Polynesians. 


<<. 
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- have abways; been the aggressors, where the dark popula- ' it;that the meteorological periodicity, as manitesfed in 


trons have always represented the passive or recipient | the corn prigesat Delhi, was not interrupted. It is true 
element. On the other hand, wherever it has escaped | that the price maximum of 1803 was a comparatively 
ftom Malayo-Polynesian influences, or wherever it has ' small one; but this was quite to be expected, considering 
beenwle to preserve its original speech in spite of those ; that if there were an intervening solar maximum, it must 


influences, this dark element will certainly be found | have been a small one. 
speaking languages organically distinct from the Malayo- 


May we not reverse the argu- 
ment and infer that the @vident relation between the 


Polynesian. ‘Mr. Man’s recently published account of , previous sun-spot maxima and the succeeding scarcities 


the Andamanese dialects shows that they differ in their 
morpholégy, in their glottokogy—in fact, in every respect, 
from those of Malaysiz. f 7 

Mr. „Lawes makes the same remark respecting the 
Koiarig people, who occupy the highlands back of 
Moresby .Bay in South-East- New Guinea. And the 
authors of the work unfler review now find that the Mafér 
of Geelvinck Bay betrays, with many striking resemblances 


at, Delhi, would lead us to expect a miaor solar maximum 
about the year 1797? ` - 

‘Standing alone, the presumption thus created would, 
doubtless, be of a somewhat slight character. But it is 
in the first place well known, that the data upon which 
Wolf based his numbers about this time, are less coriclu- 
sive than in other paffs of his series. His results, too, 
from 1801 to 1807 are expressly marked as doubtful, so 


to the Malayo-Polynefian, “an astounding peculiarity of | that extrinsic information whigh might have little weight 


sigucture."?! The “resemblances” are of a verbal cha- 
racter, due to known contact with the Malays, who have 


where there was abundance of reliable solar or magnetic 
observations may come ‘in very usefully where doubts 


long frequented the waters along the north-west coast of | alteady exist. Now it happens that the late Mr. J. A- 


New Guinea. The “peculiarity of structure,” involving 
root modifications anc something even approaching to 
inflection (‘‘ Quasiflexion ”), as understood in the Aryan 
family, belongs to the organic Papuan linguistic type. 
This type is thus demcnstrated to be fundamentally dis- 
tinct from the Malayo->olynesian, which shows no trace 
of these peculiarities. And thus also disappears the 
fancied antagonism hitherto supposed to exist between 
the linguistic and anthropological elements in the Oceanic 
regions. > ; A. H. KEANE 


THE SOLAR-COMMERCIAL CYCLE 


N an article printed in NATURE (vol. xix., pp. 588-90) 

I gave a table of the prices of wheat at Delhi, from 
1763 to 1835, quoted, or rather calculated from data given 
in a brief paper of the Rev. Robert Everest, contained in 
the Journal of the (London) Statistical Society for 1843, 
vol. vi. pp. 246-8. Between the years 1763 and 1803 there 
was evidence of wonderful periodicity in the recurrent 
famige and abundance at that part of India. When 


recently engaged in examining more minutely the relation | 


between these prices and the variations of solar activity, 
as indicated by Prof. Wolf’s numbers, it has:occurred to 
me that an inference may be drawn which I overlooked 
on the previous occasion. 

In the accompanying diagram I have exhibited the 
prices in question together with Wolf’s numbers as stated 
in the Monthly Notices of the Royal Ast. Soc. vol. xxi. 
pp: 77, 78. I have alsc indicated the dates of the’ Com- 
mercial Crises of the time according to the article on the 
subject in Mr. H. D. Macleod’s “ Dictionary of Political 
Economy,” vol. i. pp. 627-8. It need hardly be said that 
the coincidence between the three classes of recurrent 
phenornena is of a very remarkable character, and goes 
far in supporting the relation of cause and effect which I 
had inferred to exist, both on empirical grounds and from 
the well-known fact that it is the cheapness of food in 
India, which to a great extent governs the export trade 
from England to India. But although the coincidence of 
commercial Crises in Western Europe with high corn 
prices at Delhi is almost perfect, it will be noticed that 
after 1790, tae correspondence of the solar curve-with 
that of prices is broken. Wolf does not recognise the 
existence of any sun-spot maximum between 1788 and 
1804, and he believes that there was a minimum at 1798. 
According to Wolf’s later researches (AZemoirs Roy. Ast. 
Soc., vol. xliii, p. 302), these dates are respectively, maxi- 
mum 1788°1, minimum 1798°3, and maximum, 1804-2. 

But now arises the question to which I wish to draw 
attention. If the eleven-year solar periodicity was really 
interrupted in this long interval of 16°1 years, how comes 


1 “Cerade das Mafoor'sche aber wird in seinem Baue bei manchen auf- 
falligen Aenlichkeiten eme erstaungiche Eigenthimlichkeit im Bıldungs- 
prinzipe aufweisen,” p. 4. S p 


Broun inquired very carefully into the facts known about 
the solar variation at this time, his results being given in 
the Transactions, of the Royal Society of Edinburgh, vol. 
+ xxvii. pp. 563-594, and in his afticle printed in NATURE 
(vol. xvi. pp. 62-64). Broun inferred from the observa- 
tions of Gilpin, and from other data, that there was a 
small maximum about 1797; aud that there were grounds 
for believing that the subseq@ent maximum “ may really 
have occurred after 1806, when Gilpin’s series terminated.” - 
Now, what Broun deduced from totally different data, is 
exactly what we should infer from the Delhi prices. , If 
we are to believe that Indian meteorology depends upon 
solar variations, then it almost follows that there was a ` 
solar maximum about 1797. The consequence of this 
inference, however, is very important, because it goes to 
support the views of Lamont, Broun and others, that the 
solar period is about 10} (10°45) years and not II'I as 
calculated by Wolf. It should also be pointed out that 
the temperature observations of Prof. Piazzi Smyth lead 
toalike result. The epochs of the heat waves are, accord- 
ing to him (NATURE, vol. xxi, p. 248), 1826°5, 1834°5, 
1846°4, 1857°9, and 1868°8, giving an average interval of 
10°57 years.’ ‘ i 
1 may take this opportunity of asserting that the 
progress of events confirms belief in ‘the eastern origin 
of the great commercial Crises.! In his important work, 
the “ Précis du Cours d'Economie Politique” (vol. i. pp. 
604-5), M. Cauwés while partially accepting the doctrine 
of ‘periodicity criticises the particular views here advo- 
cated. Hesays :— i 7 : 
“Depuis longtemps les, économistes ont signalé la 
périodicité de ces évolutio&’s : MM. Juglar et Jevons pré- . 
tendent même pouvoir la calculer d'une manière précise. 
Selon M. Jevons, l'ensemble des phénomènes serait 
renfermé dans un cycle de dix années et demie. De fait, 
les’ grandes crises écénomiques du siècle (1806, 1817, 
1825-7, 1836-37, 1847, 1857,) s’échelonnent à dix années 
@intervalle ou à peu près, mais les dernières, 1866 et 
1873, seraient venues un peu avant l’heure, et celle de 
1873 s'est prolongée au delà de toute attente.”’ M. 
Cauwés in short accepts the six®earliest crises of this, 
century as sufficiently agreeing with the theory. The 
crisis of 1866 no doubt came about a year before it would 
be expected, which is a divergence of reasonable amount. 
The year 1873, however, is One which it would be impos- 
sible to introduce into the series. Now there doubtless 
were both in America and England in that year, a state 
of commercial stringency, a relapse of-prices and other 
disturbances which ,miglft be mistaken for the signs of a 


1 As it is impossible to reproduce the explanations and qualifications con- 
tained in the article quoted above, or that at pp 33-37 of the same volume of 
NATURE (vol xix.), it 1s assumed that this article 1s read subject to those 
qualificaticns and explanations In p. 588gcol. 4 of the same volume, a seer 
of wheat was by a typographical oversight stated to be equal to 21 lbs instead 


of the true weight 2lbs. 
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i But such as it was, this crisis turned out to 
just one of those exceptions which prove the rule. The | 
owing statistics of bankruptcy in the United Kingdom, 
collected by Messrs. Kemp, and published in the 
rcantile Gasette, show conclusively that the real | 
Ollapse came in exact accordance with the decennial | 
i ory in the autumn of 1878 or early if 1379 :— | 


i i L 
g caused, by the 


| following valuable statistics from 





ar. Number of Year, 


bankruptcies. | 


i 


t will be remembered that 


gto great tosses of their customers in the Indian 
e 





3Was larger than in any subsequent year except 
ẹ number of failures was less than in any year 
except 1880. The average liability of each failure | 
3 was $44,274 compared with 22,369 in 1878. It is | 


| 
Number of | 
bankruptcies. 


e crisis of 1878 was | 
itated by the failure of the City of Glasgow Bank | 


$ 


trade, the depression of that trade bein 
recent famine in India. 

4s a good deal of misapprehension has-arisen concern 
ing the American Crisis of 1873, it is well to quote tHe 
ghe Annual Circulgrs of 
Messrs. R. G. Dun’s mercantile agency :— oo 


Number of Amount of liabilities 
in dollars, 
. 228,589,000 = < 
+ + + + 155,289,000 
» = 201,060, 3. 


Year. 
1873 
1874 ; 


ERS 


_ thus apparent that the crises differed entirely in characte 
_and I believe that the collapse of 1873 was mainly due t 


the breakdown of values of properties necessarily follow- 


ing sooner or later upon thé contraction of the paper 
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ciftrengy. In any case there was a very distinct maximum 
of failures if 1878, succeeded by a sudden reduction, and 
it occurred at a time differing by less than a year fom 
fhe corresponding collapse in England. In the Dominion 
of Cgnada there was a very strongly marked maximum of 
failures at the-same tinfe as in England, namely, in 1879. 

The theory of the solar-commercial cycle and of the 
partially oriental origin of decennial crises has received 
such confirmation as time yet admits of. I am, however, 
fully alive to the weight qf some of the difficulties and 
objections which have been brought forward against the 
theory, These objecfions are far from being conclusive, 
and I fnay hope to give them in dug time a satisfactory 
answer. But such answer must involve more detail than 
can be put into a brie®article. 

. 


W. STANLEY JEVONS 
. 








. 
CONVENTIONAL REPRESENTATION OF THE 
HORSE IN MOTION 


T is of interest to analyse the reason why artists repre- 
sent a galloping horse in a way unlike any of its real 
attitudes, as they have been photographed by Mr. Muy- 
bridge, and why the critical public have so long acquiesced 
in these incorrect representations without remonstrance, 
Partly, no doubt, it is owing to prevalent errors of con- 
ception which govern the judgment in its interpretation of 
a movement that is hard to follow. An excellent instance 
of this is to be seen in the Academy, in the diploma 
picture of Mr. Riviere, R.A., entitled ‘The King drinks.” 
It is a lion lapping water in the wrong way, by spooning 
his tongue outwards ard upwards instead of curling it 
backwards, like the fingers of the half-closed hand when 
the knuckles are to the front, an action that may be con- 
veniently studied in the kitten. The error of preconceived 
ideas partly explains the conventionally extended figure 
of the galloping hagse ; but I find the latter to be largely 
justified by the shape of the blur made on the eye by his 
rapid and various movements. I wish I could reproduce 
on g scale, however small, any one of the many plates | 
published in “The Horse in Motion;'’ but it appears 
that the copyright of the photographs is disputed, and 
there are difficulties in the way of doing so, and I must 
make shift without them. 

I find that taking the attitudes of the galloping horse, 
Phryne, as an example, published in Plate XVI. of the 
book just mentioned, that her stride has the duration of | 
about six-tenths of a second, and that it has been photo- 








b 


| 
graphically analysed imto twenty momentary attitudes. | 
Also, that these may be arranged in four groups, which I | 
will call A, B,C, and D. I have made photographic | 
composites of each of these groups, and copies of them | 
by the wood engraver are*annexed, 


A contains six attitt des, in which the legs are criampled 
below the body. ~ 

B contain$ four attitudes, in which one or doth of the 
hind legs are on the ground, and the fore legs are pawing 
in the air. > 

C contains five attitudes, in which both the fore and 
hind legs are extended. e k 

D also contains five attitudes ; the hind legs are flung 
back and the fore legs are on the groynd. 





e G e 

G is the general composite of all the attitudes. 

It will be observed that in the general composite the 
blur somewhat justifies the conventional representation, 
because though the lower parts Of the limbs leave no 


























Fic. 4. 

definite image at all (less so in the photograph than in 
the engraving), the upper portions have a distinctly 
outflung look, and as the artist lies under the same 
unhappy necessity that plagues the geographer, who, 
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. " 
when he has to pfit down a lake or river on the map 
must put it somewhere, although its real position may be 
uncertain, so the artist thinks ke must put the lower parts 
of the four legs of the horse somewhere, and he is guided 





| July 6, 1882] 


NATURE 


` 229 


in hie decision as to the exact plAce by the direction of | 


their upper portions. 


which met the gault at 59 m. below the hydrographic 
zero, adopted in the maps in which the gedlogical explo- 


I find, however, on trial that another caus of confusion | rațjons of 1875-6 are recorded. The digging of these 


lies in the difficulty of watching closely both the fore and 
the hind halves*of the animal simultaneously. The eye 
wanders from one to the other and seizes the most cha- 
racteristic attitudes of each, and comBines them into a 
hybrid monster. 
The accompanying composites, Figs. 1 and 2, each 
rom four successive attitudes, will explain the process; it 
certainly tends to go on in my mind, and probably does 


noS 


‘= wees 
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so in that of others. The first composite shows the hind 
legs distinctly ; the second shows the fore legs distinctly ; 
and if duplicates of the first and second woodcuts are 
__ each divided in two halves and the best defined half of 
each are united (in a way that might have occurred to 
“Baron Munchausen if a second rider’s horse had suffered 
as his own, and there had been a mistake in piecing them), 
a result, Fig. 3, is produced that shows a very fair 
__ correspondence with a not uncommon representation in 
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THE CHANNEL TUNNEL 


As the meeting of the Paris Academy of June 26, M. 
Daubrée read a note on the geological conditions of 
the Channel tunnel. The works connected with the 
tunnel comprise three phases :—(1) Scientific researches ; 

: feecpatntory works ; (3) execution of the tunnel itself. 
e first phase was devoted to purely geological investi- 
gation, in the form of minut@exploration of the French 
„and English coasts, exact and detailed investigation of 
the sea-bottom jn the Strait, borings made on zerra 
firma which verified the nature, thickness, and inclination 
of the strata, and gave an approxtmate idea of the hydro- 
logical condition. Since 1879 the second phase has been 
‘entered on by verifying the previous scientific data, and 
} ing for the execution of the tunnel itself, experi- 
_ menting in small galleries with machines and tools capable 
_ of being ultimately usd in a work of exceptional import- 
‘ance. On the French coast, the geological investigation 

~ established a slight bulging of the beds at the place 
known as the Quenocs. On account of this bulging the 

_ inclination of the strata, which, in the strait is towards the 
north-north-east, is found, along the clifis of Blanc Nez, 
turned towards the south-east, and the slope which, 
according to the first orientation, in the neighbourhood 
of the Quenocs, is about o’o5 fh. per metre, is found, in 
the second, to be nearly 0°09 m. + is important then, to 
‘find in what conditions this bulging may modify the 
physical conditions of the banks forming the base of the 
“Rouen chalk. For this purpose the French Association 
had dug, near Sangatte, two shafts of a depth of 86m., 


. 
. 


shafts, one of them 5'40 m. in diameter, showed that 4l 
the white chalk and the upper part of the Rouengchalk 
are water-bearing. These strafa had thus to be aban- 
doned. 

On the other hand, the base of the Rouen chalk allowed 
only a very small portion of water to pass, There, then, 
the tunnel should be pierced,yas the stratum appeared to 
proceed without interruption from France to England. 
The water penetrating the work’ is fresh, and of good 
quality; at the upper part only some slightly s§it veins 
were found. Nevertheless, the communication of the 
water-bearing strata with the sea ès proved by the oscilla- 
tion of the water-level in the shafts according to the tide, 
and by the invariable increase at high water. M. Daubrée 
then refers to further galleries dug on the French and 
on the English sides, and excavations made with tee 
machines of Col. Beaumont and Mr. Brunton. On the 
Dover side, the chalk, which on thé French side was but 
little permeable, was, on the English side, quite imper- 
meable. Owing to this circumstance, they were able to 
begin at the bottom of the shafts, at 29 m. below the 
French hydrographic zero, a gallery advancing under the 
sea by following in ‘the stratum an almost regular de- 
scending slope of 1-80th, or 12°5 mm. per metr¢ The 
bed on the English side, somewhat more powerful than 
on the French side, presents a very great regularity. 
Thus the Beaumont machine, which has been used in the 
perforation, has been easily able to trace a perfectly 
cylindrical gallery, which has now reached 1800 metres 
from the shafts, of which 1400 metres are under the sea. 
So far there has been no access of water. In the banks 
which form the base of the Rouen chalk, the rock in mass 
is almost completely dry ; the access of water which has 
been observed has entirely the character of small springs 
issuing from the joints of fracture or cleavage. The 
perfectly cylindrical form producdd by the Beaumont 
machine renders the gallery where such leakage occurs 
easily isolated by means of cast-iron rings prepared 
in segments easily united, the, rings themselves*being 
clamped together to form a tube of any length. 
When the water spurts out in considerable foge, a 
sort of mastic or miniem is successfully employed, 
which is placed between the segments of the rock, and 
compressed in the manner of a water-joint by the pressure 
of the rings against the rock. The mastic also seems to 
render the joints of the neighbouring rings water-tight. 
Owing to the excellent make of these rings, they can be 
rapidly put in position ; a complete ring can be placed in 
half-an-hour, and several experiments in the Shakespere 
Cliff Gallery have proved that by this simple process the 
springs encountered can be completely blocked. On 
account of the slope on which the English *gallery 
descends, its extremity recently reached 51 m. below the 
hydrographic zero, at a point where the depth of the sea 
at low water is 5 m.; there is thus 46 m. of chalk between 
the floor of the gallery and the bottom of the sea. 





NOTES 

Mr. GEORGE Gray, Honorary Secretary of te Philosophical 
Institute of Canterbury, Christchurch, New Zealand, writes 
under date May 20:—*“I have been requested to forward you 
the inclosed resolution passed at a meeting of this Institute May 
4, 1882, and to ask if you would kindly insert the same in the 
Notes of your valuable journal, Resolution proposed by C. 
Chilton, M.A., seconded by G. Gray and carried :— That 
this Institute desires to place on record its high appreciation 
of the great services that have been rendered to science by the 
laje Dr. Charles Darwin, and its deep sense of the loss that 
science has sustained through hisdeath,’” 
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At a meeting of the Executive Committee of the Darwin 
‘Memorial Fund, held on June 39 at the Royal Society's Rooms, 
Burlington House, it was announced that the total subscriptions 
already promised or received amounted to £2487 135. It was 
decid that the memorial should take the form of a marble 
statue; and a sub-committee was appointed to make the neces- 
sary arrangements, It was agreed tc ask the trustees of the 
British Museum for permission to place the statue in the large 
hall of the-British Museum (Najural History), South Kensington. 
The sub-committee consists of the following :—Mr. W. Bowman, 
Sir J. G Hooker, Prof. Huxley, Mr. C. T. Newton, and Sir F. 
P. Pollogk, with the Chairman, Mr. W. Spettiswoode, Pres.R.S, 
the Treasurer, Mr. Jobn Evans, Treas. R.S., and the Hon, 
Secretaries, Prof. Bonney “and Mr, P. Edward Dove. 


WE would draw the attention of our readers to a letter which 
we print this week from Dr, Sophus Tromholt, relative to the esta- 
blishment of an observatory in Sweden for the Aurora Borealis 
and other phenomen@ of Terrestrial Magnetism.” Dr. Trom- 
holt, it will be seen, is anxious to obtain for his proposal the 
opinion and advice of those familiar with the subject. Doubtless 
some of our readers might in this matter render useful help, 


In the sitting of the Paris Academy of Science of July 2, M. 
Berthel®t, who had crossed the Channel with M. de Lesseps to 
visit the English works of the Channel Tunnel, gave an enthu- 
siastic description of the galleries excavated at Dover, and the 
working of the Beaumont machine. 


Dr. ZIEGLER of Freiburg has recently prepared five wax 
models illustrating the development of the head of Sixedon 
pisciformis, Salmo salar, end Rana temporaria, founded upon 
the investigations of Dr. Ph. Stöhr of Wurzburg. These models 
are likely to be of great service to students in mastering the 
development of the skull, being greatly superior for this purpose 
to the best diagrams, The price of the series, conveniently 
packed in two boxes is 55 marks. 


° 
THE splendid dining-ro@m and picture-gallery, together with 
the grand staircase of Stafford House, the residence of the Duke 
of Sutherland in Mayfair, have now been fitted up with the 
incandescent lamp of the British Electric Light Company, and the 
arrangements have been made by Mr. W. Mackie, who has been 
entirely successful in producing a fine effect. There are about 


250 lamps displacing Sooo wax candles, and they are fed by the | 


current from six Gramme machines of B type. The field 
magnets of these machines are excited by the ‘current from two 
E Gramme machines, it being found preferable to adopt this 
plan. The power is derived from a 20 H.P. (nominal) steam- 
engine huilt by Marshall. The lamps are all in parallel circuit, 
so that the total resistance of the lighting circuit, including 
leading-wires of copper, is only 0°6 ohms, The leads con- 
sist of copper strand wires ith of an inch in diameter, 
properly insulated and protected. The pure character of the 
incandescent light, together with its sanitary and artistic 
advantages, is causing it to make its way in West-End 
mansions, 


. 

A SPECIAL meeting of the Anthropological Institute will be held 
at No. 4, Grosvenor Gardens, S,W., the residence of Gen. Pitt 
Rivers, F.R.S., the President of the Institute, on Tuesday, July 
11, at half past eight o'clock, pem., when the following papers 
will be read :—1. Note on the Egyptian Boomerang, by General 
Pitt Rivers, F.R.S., President. 2. On the Longevity of the 
Romans in North Africa, by the Right Hon, Lord Talbot de 
Malahide, F.R.S., President of the Royal Archzological 
Institute. 3. On Neolithic Stone Implements, &c., from W§sd 


on the Gold Coast, by Capt..R. F. Burton and Commande | found in the deposit. 
r 








V. L. Cameron, R.N., Č.B. æ Exhibition of Bushman®Draw- 
ings, by Mr. Y. Hutchinson, with Note by Mr, W, L: Distant. 
oe i 


THE Anniversary Meeting of the Sanitary Institute will be 
held in the Royal Institution Theatre, Albemarle. Street, on 
Thursday, July 13,at 3 p.m. An address will be delivered by. 
Edward C. Robins, F.S.A., FR.I.B. A., entitled : “The Work 
of the Sanitary Institute of Great Britain.” The chair will be > 
taken by His Grace the Duke of Northumberland, K.G., Pre. 
sident of the Institute. a 

Tue late Dr. Karl Remeis has left a sum of 20,000/, to found. 
an astronomical observatory in his native town of Bamberg, = 
Germany. He has besides given the future observatory ado-inch: 
refractor and several other instruments, 


: . 2 é ; 
THE great summer excursion of the Geologists’ Association 

will be this year to the West Riding of Yorkshire, on July 17 

and five following days. . 


From the Scotsman we learn that H.M. ship Zrion arrived 
at Granton on Sungay week from SpeernBss, where she had been 
“fitted up for the prosecution of deep-sea: investigations, The 
steamer is commanded by Staff-Commander Tizard. 
request of the Royal Society, the 7yifen has been detached — 
for two months to investigate certain questions of phy- 
sical geography in the Faroe Channel, which have a bearing > 
on the results of the Challenger Expedition, On Monday week 
the vessel was supplied from the Challenger ofice in Edinburgh 
with dredging aud sounding gear, deep-sea thermometers, and” 
other apparatus. Mr. Murray and his assistants are to join the 
vessel at Stornaway in the course of three weeks ; and she will 
be engaged for about six weeks in investigating the Faroe 
Channel. After completing this work, the: Triton is. to come 
into Oban to take on board Prof. Tait, and convey him to the: 
North Atlantic, where, in a depth of 2000 fathoms, he. proposes 
to test certain experiments which he has been ‘performing on: the 
Challenger deep-sea thermometers. (See NATURE, vol. xxv., pp, 
90, 127.) In regard to the proposed Faroe expedition, it may be > 
remembered that an exploration of the channel in question was ` 
made by Staff-Commander Tizard and Mr, John Murray, during 
the summer of 1880, in H.M.S, Knight Errant, the results of 
which were recently submitted by Mr. Murray to a meeting of — 
the Edinburgh Royal Society, On that occasion “Mr. Murray” 
referred to the discovery by the Lightning and Porcupine in 
1868-9, of two contiguous areas having widely different bottoms. 
temperatures, called by Dr. Carpenter the cold and warm areas. 
respectively. At that time, he said, there was no suspicion of 
the existence of a sub-marine ridge separating those two areas, © 
Certain theoretical considerations, however, based on some of 
the general results of the Challenger expedition, induced Com- 
mander Tizard to express the opinion that these two areas were 
separated by a ridge rising to within 200 or 250 fathoms of: 
the surface. When a divergence of temperature was obes > 
served at seme distance above the bottom in adjoining. 














areas, it was inferred that a ridge intesvened, and that the point. 


of divergence indicated the height of the ridge. It was to make 


soundings in reference to this question that the Awight Arrant... 


was detached (see NATURE, vol. xxii. p. 405). Referring to, 


the probable limitation of the British fauna, Mr. Murray re- 


marked that since the depth limit had been disproved by the _ 


finding of animals at all depths, an artificial limitation must be. 


substituted, and he thought „it would be a temperature limit, for” 
Arctic, British, and ‘deep-sea species were obtained by the 

Knight Errant, There Were climates on the surface. of the sea, 
as well as on land, each having its peculiar fauna, and this sure... 
face fauna could be traced on the,bottom by the dead shells... 
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Frém the Cape of Gond Hope we receive the Repoit for 
1881 of the South African Museum, which, und the superin- 
_ tendence of Mr. Trimen, is prospering and increasing, The 
following paragraph is of some interest :—‘' Upon trastworthy 
information that ın a part of the Beaufort West district some 
unusually fine and perfect remgins’ of extinct Saurians were 
accessible, the Trustees in October last despatched the Acting 
Curator 1o make ag examfnation on the spot. Mr. Oakley 
weported that he had met with a large quantity of fragmentary 
remains of the Dicynodon group (some of which he brought with 
him), and that he had reason to believe, from the best local 
information obtainable, that in the bed of the Klein Leeuw River 
there existed an almost perfect fossil gkeleton of a Saurian of 
great size, yhich, though recently visible, had become hidden by 
alluvial deposits. - In transmitting this report to Government on 
_November 1, the Tiustees s‘rortgly recommended that a sum of 
_ 200% should be placed on the eestimates for 1882-83, for 
the purpose of defraying the cost of procuring for the Museum 
the more perfect of these fossil remains, and of conducting 
further investigations mto South African paleontology ; and they 
were informed in reply¢hat every consideratjon would be given 
to their proposal when the time for framing the estimates should 
arrive, In reference to their subsequent communication on the 
subject, dated February 9, they now desire respectfully to renew 
their recommendation, as it is most desirable that the extinct 
Dicynodontia and allied reptihan forms, so characteristic of the 
past life of South Africa, should be as completely represented as 
possible in the Colonial Museum.” We trust the necessary 
funds have been granted, and that the Trustees will see that it is 
for the -best interests of the Colony that such an institution as 
this be maintained in complete efficiency. 


THE surveyor to the Finnish Government, Herr Rodas, states 
that on June 25 this year he carefully measured the height of a 
hole, bored according to authentic records 2.inche, above the 
level of the sea on the coast of Osterbotten on June 25, 1755, 
and discovered that that part of the coast had risen, ın 127 years, 
6 feet 4 inches, or more than half an inch per year. 


A SECOND earthquake of a far more violent character than the 
previous one, was felt at the town of Luleå in Sweden on June 23 
at 7.30 a.m., the shock extending as far as the towns of Hapa- 
randa and Pitia. It lasted fully a minute, and went from south- 
west to north-east. People awoke from their sleep, and those 
about could only stand with difficulty, and that no accident oc- 
curred 1s due to the circumstance that all houses are constructed 
of. wood. Whilst the tremor lasted subterranean noises could be 
heard similar to the rapid movemenfof heavy artillery on a hard 
oad. There was no disturbance of the sea, the weather was 


clear and no wind, the temperature being 20° C,, barometer high. 


THE Parkes Museum, which was first instituted in 1876 as a 
memorial to the late Dr. Edmund Parkes, and in order to pro- 
mote the health of the community for which Dr. Parkes so suc- 
cessfully devoted the best years of his life, was incorporated on 
June 28. The museum has been temporarily located in Uni- 
versity College, Gower Street, since its establishment, and a 
proposal for permanently keeping it in connection with the 
College has been under consideration for some time, but the 
probability is that those who desire to see the Parkes Museum 
established as an independent institution in a building of its own 
will have their wishes gratified. Negotiations are now being 
made for acquiring such a building in a more central position 
than University College. The Musewm 1s not rich pecuniarily, 
but its objects are of such growing importance that the necessary 
funds will no doubt be forthcoming. The objects of the Museum 
are ‘‘to aid, promote, and encourage the acquisition and diffusion 
of knowledge of hygiene in all its branches, and of all matters 


relating thereto, especially in connection with personal régime,- 
. . 


food, domestic sanitation, means of safety and, rescug, arthi- 
tecture, engineering, naval and military hygiëne, and State 
medicine. š 


We regret to notice thar the Austrian Polar, Meteorojpgicał 
Expedition has not been able, on account of the state of the ice, 
to land on Jan Mayen Island. The Pola put back to Tromsö, 
and was to make another attempt after fourteen days ; we hope 
she will be successful. . 


An International Geographical Exhibition is being held at 
Copenhagen. è 


*Tue French expedition. to Cape Horn will leave this week 
without any further delay. e 


2 
LIEUTENANT SCHWATEA is organising an expedition for the 
exploration of Northern Alaska, 


THE Report of the Imperial Mint, Osaka, Japan, for the year 
ending June 30, 1881, being the eleventh report of the Mint, shows 
that during the financial year gold coins to the value of 490,585. 
yen (dollars) was struck, this being rather more than during the 
previous year. In the silver coinage there has been great activity, 
5,089,113 one yen pieces having been struck, this being a larger 
number than ever before finished in a year, Nearly 74 millions 
of copper coins were struck during the year, their aggregate 
nominal value being over one million yen. The total value 
of coin issued by the Imperial Mint since its commencement in 
1871, to July, -1881, amonnted to yen 97,596,529,°79. The 
reports of the Assayers to the Imperial Japanese Mint, of the 
Royal Mint, and of the United States Mint, testify to the highly 
satisfactory manner in whith the standards of weight and fine- 
ness are keptup. The soda-works within the Mint-ground are 
now in operation, and small quantities of sulphate and carbonate 
of soda have been turned out. The sulphuric acid-works did. 
not produce so large a quantity of acid asın former years, but 
another works has been established in Osaka by a private com- 
pany, showing that chemical industry in Japan is not standing 
still, The work carried on at the Osaka Mint, both as regards 
quantity and quality, is in the highest degree creditable to the 
two foreign employés, Mr. Gowland, the chemist, assayer, and 
technical adviser, and Mr, McLagan, the engineer, as well as to 
the staff of native officials and workmen. 


CAPTAIN CONDER and Lieutenant Mantell, R.E. have re- 
turned. from their first campaign in Eastern Palestine, bringing 
with them the results of their work. These include the map 
of a large district, covering 500 square miles of country, with a 
very large quantity of notes, plans, drawings, and photographs 
concerning the antiquities of Moab and Gilead. Captain Conder 
will proceed at once to arrange these materials for publjcation. 
He has also brought with him a considerable quantity of notes, 
and additional information made by himself and his party in 
Western Palestine. These will be included in the next volume 
of the Society’s great work, which will be delayed a’ month or 
two on their account. 


THE Municipal Council of Paris has voted a sum of 40l. asa 
subsidy to the Academy of Aerostation for the purpose of 
trying to photograph Paris with the help of captive balloons, 


Tue July number of the Proceedings of the Royal Geographical 
Society is of unusual interest. Along with excellent maps we 
have Mr. D. D. Daly’s account of the surveys and explorations 
in the native States of the Malayan Peninsula, 1875-82; a trans- 


‘lation of Dr. Albert Regel’s account of his journey in Karateghin 


and Darwaz; and some interesting details as to Capt. P. de 
Andrada’s journeys to Masinga and the Mazoe on the Lower 
Zamsbese, This number contains the report of the anniversary 
meeting. 5 e 
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4 WELL-ATTENDED meeting was held last week to consider 
the desifbility of presenting a testimonial to Mr. Ernest Hart 
in recognition of his eminent public and professional serviges. 
It was unanimously resolved that an ‘appeal for subscriptions 
should be made to the medical profession and the’general public 
in support of this movement. It was agreed that the testimonial 
should take the form of a portrait of ‘Mr. ‘Ernest Hart, to be 

. presented to. Mrs.. Ernest Hart. It was announced that already 
over’ 100 influential members of the medical profession had 
expressed their desire to contrfbute to the fund. Mr. Spencer 
Wells was appointed treasurer, Mr. Arthur Myers, surgeon to 
the Coléstream Guards, and Mr. Noble Smith (24, Queen Anne 
Street, W.), were.appointed hon. secs., and an executive com- 
mittee, with power to add*to their number, was appointed. - 


IN a recent communication to the Vienna Academy, Dr, 
Paulsen has described a singular series of experiments with 
reference to the course of air in the nasal cavity in breathing. 
Conclusions as to thispath have been drawn from:structure, but 
Dr. Paulsen adopted tĦe-method of lining the nasal cavity in the. 
head.of a dead- body with.small pieces-of red litmus paper, and’. 
then causing ammoniacal air to be inhaled and exhaled through 
the-windpipe: The changes of colour in the paper proved that 
the. expiratory and inspiratory currents :take’ nearly’ the same- 
course, and that the main portion passes, not through one of the 
nasal p&ssages, but along the septum in an arching course, convex 
above. The course of air-currents was investigated under vary- 
ing conditions of ventilation, &c., also the behaviour of secondary 
cavities. Some old and new experiments on the act of smelling 
are explained on the basis of the facts elicited. 


FRom the woody tissue of some plants(according to 1ecent re- 
searches by Herr Max Singer, Vienna).four substances can be 
extracted by means of hot water :.1, Vanillin, which seems to 
be one. of the most widely, distributed plant-snbstances ; it is. 
found even in decayed wood.and.in brown coal.. 2. A.substance. 
which shows the-reacMons of coniferin, 3. A species of gum 
soluble in water. 4. A substance soluble in water, and coloured. 
yellow with muriatic acid, not identical with.any of those already 
specified, Moreover, woody tissues (also elder pith) contain the 
wood gum discovered by Thomson. In what. relation these 
subst&nces stand to the hypothetical lignine is not determined, 
but the way in which they can.be separated:from. the wood, one. 
after another, by water, renders it probable that what is called 
lignine-is a mixture of .several.chemical entities. , ` 


THE Academy of Sciénces-has nominated M., Bertrand as its 
representative at the inauguration of the Fermat statue, which 
will take:place- on August 20 next, in a small country town of 
Tarnet-Garonne; where this illustrious mathematician was born, 
atthe beginning of the r7th century. à 


~“ THe ‘dditions to the Zoological Society’s.Gardens during the 
past week include a Diana Monkey (Cercopithecus diana) from 
West Africa, presented by Messrs. L. and.J. Boljhon; a Bonnet 
Monkey (Macacus radiatus) from India, presented. by Mrs.. 
Norris; two Tovi Parrakeets (Brotogerys tovi) from. Columbia, 
presented by Major Langford Brooke; two Uvean Parrakeets 
(Nymphicusuveensis) from Uvea, Loyalty Isles, a New Zealand 
` Parrakeet:(Cygnorhamphus nova-zealandiz) from New Zealand, 
presented by Mr. E. L. Layard, H.B.M. Consul, New Cale- 
donia; an American Robin (Turdus migratorius) from North 
America, presented by Col. Verner ; a Yellow Wagtail (Motacilla 
Hava), a Marsh Tit (Parus falustris), British, presented by Mr. 
H. Grant; four Speckled Terrapins (Clemmys guitata) from 


North’ America, presented” by Mr. C. D. Ekman ; a Common. 


Snake, (Zyopidonotus natrix), British, presented by Mr. Poyer. 
Poyer ;. nine Fire-bellied Toads (Bomébinator igneus), a Lacertine. 
Snake (Calopeltis Jacertina), a Back-marked Snake(Xhinechés gca-- 
Jaris), European, presen‘ed by Yr. G. A. Boulenger ; a —— Newt 


NATURE 












1 “ ¢@ 


[Fuly 6; 1882 °° 
—— 
(Notepthalmus viridescets), from America, presented by Messrs. - 
Sargent ; an Undulated Grass Payrakeet (Me/opsitlacts undulatus) 
from Australfi, deposited; a Canada Goose (Bernicia cana- 
densis), British, æ Sharp-nosed Crocodile (Crecodtlus acutus) 
from Central America, purchased ; two Geoffroy’s Doves (Leri- 
stera geoffroii), breg in the Gardens. The following insects have 
emerged during the past week :—Silk Moths: Actias selene ; 
Moths: Hypocheraio, Ceratocampa imperialis; Deilephila vesper- 
tilis, Deilephila euphorbiæ, Sciapteron tabantformis, Sesia.museai, 
Sormis, Sesia empiformis, Zygena fitpendula,, Plusia concha ; 
Butterflies : Apatura iris, Vanessa. polychlorus, Lycania iolas, , 
Aporis crabagi, 7 


eP 
DISTRIBUTION OF AWARDS, NORMAL 
SCHOOL OF SCIENCE AND ROYAL SCHOOL 
OF MENES s 


HIS took place in:the Iæcture Theatre of the South Ken- 

. sington Museum on Saturday, June 24. The Vice-President 
of the Committee of Council on Education, the.Right Hon. A, 
J. Mundella, M.P.,-took the chair. 

Col. Donnelly; after'some introductory remarks, said :—In 
the report of the sghool,-which yoy hay® before you, Sir, there 


° is.a.paragraph from which some people might possibly imagine 


that the necessity for. training teachers in science was not thought 
of when the general scheme of aid to science instruction was con- - 
sidered and promulgated.in 1859, and that it was not until that 
scheme had been in operation form few years that the necessity.’ 
for. training science-teachers came to light. Now, Sir; I was 
present at the deliberations which took place on the framing of 
that Minute of 1859, and although it.is a long time ago I. have: 
a very distinct recollection of all that occurred. 

But I would here.wish for one.moment to digress, and recall 
the memory of a remarkable man who was deeply connetted 
with those deliberations, and to whom they owe so much. He 
has but recently been taken from us, and though Sir Henry Cole 
had for several years: ceased his.connection. with this institution, 
I am sure it needs no excuse-from me that on this, the first public 
ceremony which has taken place since his death, I recall to you 
for, one moment his memory. We cannot but all remember how 
much this place, and: science and.art instriction, I mean of couse 
elementary science and art instruction, owe to Sir Henry Cole. 
No one would'be so foolish as to suppose that even if Sir Henry 
Cole.had not lived and.worked we shculd not at the present time 
have had a system of elementary science and art’ instruction in 
the country ; but it is given to a few men here and there, now ' 
and then, to have a clear view before them, and to have that 
enérgy and indomitable perseverance, which -enables them; as-it 
were, to puton.the hands of the clock, and to impress a form 
and reality on what in the hands of other men would.probably 
have remained van imaginitigs. Sir Henry Cole was such a 
man; and no one who, like myself, worked-for some fifteen or 
sixteen years under him, could fail to ‘be impressed with that 
remarkable personality ; withghis boundless sympathy in all pro-~ 
gréess,and work; and with his extraordinary wis viva which ccm-’ 
municated some at least of his zeal.and devotion ‘to all who 
came in contact, and were working, with him. - 

Well, Sir, to recur to,the deliberations with -regafd*to the 
Minute of 1859 ; numbers of educational doctors:were consulted ; - 
they all proposed, and I.believe it was about the on'y suggesticn . 
in which they all agreed, that the first thing to be done was to 
establish a sy-tem of training teachers at some central institution, 
such as the School of Mines in Jermyn Street, which when it 
was first established had that objec? in contemplation,- For- 
tunately—most fortunately—that advice was not followed. Ycu 
will remember, Sir, that a. noble lord, your. predecessor in the 
office you now hold, has been somewhat twitted with prophe- 
sying something with regard to tke steam-ploughs in Asia 
Minor. The day will’ no doubt come when his lordship will? 
have the laugh'of the scoffers. But a cargo of. steam-ploughs'in 
Asia Minor at the present moment would bea no more hopeful 
consignment than a number of trained teachers issued from. a 
central establishmcnt,*to make their living by science-instruct on, 
would have been in 183. We had to trust to a much ruder 
implement, if 1 may-gay so, and we had to trust to that local 
implement being brought out and set'in motion by 2.system’ of” 
payments by results, end right well many of.those local teachers - 
haye done their work, I should remind you, ‘ir, that. the 


e 


a a oa ge 


Fuy 6, 1882 | í 


NATURE 


` 


: 233 
ê 


r a ee SSS See 


systems of paying on results, which has ‘had so large a develop- 
ment since m various directions, was first tried here. This is 
not, howevgr, the occasion for Giscussing the general system of 
science instruction, and science payments, and I only advert to 
it at the present mement to call attention to what has grown out 
of it to supplement it, and that ıs the arrangement for bringing 
science teachers from the country up to London for short courses 
of instruction in the summer. That 1s a system which I beleve 
obtains in no other place or country; I believe it ıs most in- 
valuable. This poist also illustrates another fact, and that is 
dat the Normal School of Science is not the outcome of some 
cut and dry report of a commission, founded possibly on a foreign 
example, but it is the natural outgrowth of what has been found 
to be required, It has grown so as to suit its environment, and 
so far is a thoroughly English institution; and now that it has in 
the fulness of time—I will not say tit the time may not have 
been a littlatoo full—now that.1t has come out inits full plumage, 
I think the country may be congratulated on this. It has a 
scientific educatioral institution fairly provided with apparatus 
and appliances ; “but it has what 1sfar more valuable. It-has a 
staff of professors whose position in the scientific world for the 
work they have done, whose power of teaching and imparting 
knowledge, and whose zeal in the cause will, I believe, bear com- 
parison with the staff of any other similar institution, or seat of 
learning in this or any ether country at the present time. i 

The Chairman :—I have new the pleasure 8f calling on Prof: | 
Huxley, the Dean of our re-organised institution. 

Prof. Huxley :—Mr. Mundella, under ordinary circumstances 
the address the Dean of the School 1s called upon’ to make on 
occasions of this kind is confined to a statement of the condition 
of the school, and to an account of the manner m which the 
various departments of instruction are thriving or otherwise. 
But as this institution, the Normal School of Science and 
Royal School of Mines, is extremely young—ain fact has not yet 
completed the first year of tts existence—I think, with your per- 
mission, it may be, well.that I should call the attention of those 
who have honoured us by their presence to facts with which your 
official mind is peiféctly familiar, but of which they cannot be 
expected to have cognisance, 

As Col. Donnelly has just remarked, this institution has not 
been so much made as it has grown; it is therefore a parti- 
cularly English institution, inasmuch as in that respect it re- 
sembles the British cons‘itution, which, from an abstract and 
logical point of view is probably not the most symmetrical and 
reasonable fabric that ever was raised, but which has the great 
merit of having grown out of the actual conditions of life, and of 
possessing, the power of. adapting itself to the incessant changes 
of our social state. The, school 1s not, as might be judged 
from its title, a dual institution like the Austro-Hungarian 
monarchy; but it has grown out of the growth, development, 
and eventual coalescence of two perfectly distinct and indepen- 
dent organisations, which have at different times, and quite 
independently of one another been set on foot by the Govern- 
ment of this country for the purpose of giving science—by which 
I mean physical science-that influence upon the mdustries and 
arts of the country which, as every one now recognises, is abso- 
lutely essential to their sound and”rapid progress. The Royal 
School of Mines was practically established, or rather the foun- 
dations of it were laid, so far. back as the year 1851, at which 
time a very staunch and kind friend of mine, at a time when 
friends were not quite.so plentiful as they are now, the late Sir 
Henry De la Beche, one of the most sagacious and able men it 
was ever my good fortune to meet with, having set agoing, 
chiefly by his own energy, the Geological Survey of Great 
Britain, obtained the attachment to that service, und to the 
Museum of Practical Geglogy, which was connected with it, of 
an institution which I think may be described as the first techni- 
cal school which was ever established in. this country by the 
influence of Government ; I do not know if private enterprise 
had done anything of the kind before. This institution was 
termed ‘‘the Government School of Mines, and of Science 
applied to the Arts”; and you will observe, and I call your 
attention to the fact, that in that title there 1s a duality of pre- 
cisely the same nature as that which exists in our present name. 
No doubt one of the objects most dear to Sir Henry de Ja Beche 
and his associates, was the establishment of a-technical school 
for. those branches of sciénce of which the applications are more 
or less direct to mining and metallurgy ; and no doubt a con- 
siderable proportion of the influence which was brought to bear 
in establishing ‘the school ar8se from the fact that the mining and 
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metallurgical industries of the counfry were largely intgeste@ in 
it. But you will also observe that the school tfok upon itselt 
the teaching of ‘‘ science applied to the arts,” and we had therein 
a germ, for‘it was no more than a germ, of what may be termed 
a genetal technical school. 

ow it was about the same time that the Great Exhibiffon of 
1851 directed the attention of people in this country, far more 
strongly than it had been directed before, to the extreme import- 
ance of giving our industries some better foundation than the 
mere rule of thumb, which up to that time had too largely ob- 
tained, That movement grew and became move impértant until 
it resulted in the creation of the Science and Art Department, 
the effects of which upon the act side, åre unmistakeable, for you 
have them in this vast museum in which you now meet, which I 
bélieve 1s without its parallel iri the civilised world. t side 
of the activity of the Science and Art Department grew rapidly ; 
but the other side of ıt, the development of the technical appli- 
cation of science, was indeed attempfed, but got very little 
further than the attempt. That attempt was made in this wise: 
the course ot instruction in the Government School of Mines and 
Science applied to the Arts, then lodged in Jermyn Street, -was 
enlarged so as to include an addition to,its mining and metal- 
lurgical division, which was called a general division—a general 
training in physical science—and a technical division, that is to 
say, what we now understand as a technical school. Moreover, 
the Royal College of Chemistry was combined with the School 
of Mines; and in order, as it were, to emphasise the develop- 
ment of the general technical school side of the institntion, its 
title was altered into that of the ‘‘ Metropolitan. School of 
Science applied.to Mining and the Arts.” That was in. the year 
1853, very nearly thirty years ago—a generation of men; and I 
have no hesitation in saying that if the idea which at that time 
obtained in the minds of the heads of the Department of Science 
and Art had been developed and carried out, it would not have 
been left for this generation to make the efforts which it now 
seems prepared to mahe in various ways for the establishment of 
a thorough and effectual system of technical education through- 
out the country. Whether it was that the time was not ripe for 
such an effort, or from what other cause, it is not worth while 
to inquire; but this course of development was more or less 
nipped in the bud. The instruction in Jermyn Street narrowed 
instead of widening; the general and technical divisions were 
gradually abolished, and the institution restricted itself as.far as 
it could, to being a school of mining and metallurgy, pure and 
simple ; with this difference, however, that the very large and 
efficient orgamsation- for teaching cltemistry under Prof. Hof- 
mann, which existed at that time, retained a certain amount of 
guasi autonomy, and did specially profess to teach the applica- 
tions of chemistry to industry. The change of policy was signal- 
ised in the year 1859 by another change of name; the institution 
was then called the ‘‘Government School of Mines,” and so it 
remained for a few years, untilin 1863 the title was altered once 
more, by way of giving the institution extra dignity, to the.“ Royal 
School of. Mines,” which title it.has retained ever since. 

I had the honour to be appointed one of the professors. of 
the School of Mines in ‘the- year 1854. I have now, therefore, 
completed twenty-eight years’ connection with it. I estimate 
that connection as one of the happiest.and most honourable 
events of my life, having always been associated with colleagues 
with whom any man. might have been proud to act. Moreover, 
let me say, in respect of such change of policy as has taken 
place, I am just as much responsible as anybody else, so that 
you must not think that I have the smallest intention of saying 
a word which could militate agamst the estimation which the 
School of Mines, I am happy to say, always has held, and which 
I profoundly trust it always will hold, if I pomt out to you that 
there were, from the very beginning, certain extremely grave 
defects in its constitution. I cannot say that they arose from.the 
fault of any body concerned, but from the fact that the necessi- 
ties of scientific training were understood a quarter of a century 
ago in a totally different way to that in which they are now un- 
derstood. The only provision which was made for that practical 
mstruction, which 1s the heart and soul. of all efficient scientific 
education, in the orignal School of Mines, consisted in the labo- 
‘yatories for chemistry and for metallurgy. For no other branch 
of science was.there any efficient practical teaching provided, and 
even the accommodation-for chemistry and metallurgy was so im- 
perfect, that within a very few years-after the foundation of the 
school, laboratories for thece purposes had to be sought elsewhere. 
For eighteen years.1 did my duty gs_well as I could towards. that 
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inftitutign, lecturing about natural history, and I am sorry to 
say, all the tithe, with the more or less definite consciousness, 
that I was an involuntary impostor, and that it was not posgjble 
fer me to teach in any genuine fashion, because I had no 
room in which practical instruction`could be given. I do not 
know’ whether my collea$ues would be inclined to make the 
same confession, but the same want must have been felt in the 
teaching of physics, and in the other kinds of instruction given 
in the school. Moreover, we had no mathematical instruc- 
tion, and, in spite of our repeated representations, it was not 
provided. - ° f ` 

- Now that state of things obtained up to the year 1872. By 
that time some of us had got extremely tired of it, and I was 
one of hose who were so tired, my chemical colleague was 
another, my colleague the Professor of Physics was a third, 
and we got up a sort ofelittle_pronunciamento to say that we 
réally could not ge on teaching in that way any longer; that 
at South Kensington there was a large building which was 
standing: perfectly empty, and might we be allowed to do,our 
business in a more efficient way by being transferred to this 
empty building? With the assent and consent of our colleagues, 
and with the sanction gf the Department of Science and Art, 
the desired transference took place, and the result of that was, 
that all the professors who were moved were able at once to 


_ institute a more or less edequate system of practical instruc- 


tion, and to make the teaching in the school in their own depart- 
ments something like whet it ought to be. Subsequently the 
Professors of Geology and Metallurgy and Applied Mechanics 
were sjmilarly moved, unfil now only the Professor of Mining 
remains in Jermyn Steet, simply because he has there the admir- 
able collection of models which are so important for his work. 

- That, Sir, is the history'so far as it can be told, in a few words, 
of the origi and growth of the Royal School >f Mines. The 
only change that has taken place in consequence of the new 
organisation in that-institution is that it has been made more 
efficient. Mathematical instruction has been added ; practical 
teaching has been supplied in all branches of science which 
the Associates of ‘the Royal School of Mines are required to 
study, and I cannot doubt, seeing the respect which has for 


many. years been paid to the title of Associate of the Royal’ 


School of Mines, that that respect will simply giow and increase 
with the knowledge of*the public, that the only alteration which 
has taken place here of late years is to make the title represent 
a very much larger value than hitherto it has been possible ıt 
should represent. A 

Now, sir, I turn to the Mormal School of Mines, about which 
my task will be easier, because Col. Donnelly has said something 
about it. I have spoken of my respect and affection for the 
older-institution, the Royal School of Mines, with which I have 
been so long connected, but I am not quite sure that, looking at 
the matter from a broad ard general point of view with reference 
to the influence of our school upon the country, that I may not 
have'taken an even greater interest in the series of steps which 
have led to the organisation of the Normal School -of Science. 
It is very hard for those whom I address, and who have not the 
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am happy to say that the public schools and the Universities - 
have followed smt, until now it j§ as easy to obtain’a fair general 
scientific trainfng in this country, as a quarter of a century ago it 
was difficult. iy 

Well then, this system of science classes having spread over the 
country, it soon became apparent that the greatest obstacle to its 
efficiency lay in the want of knowledge of proper modes of 
teaching on the part of teachers. It is lamentable how much 
the ordmary mode of education in what is often called literature, 
but commonly is not, tends not only not to Help a man to become 
a learner or a teacher of physical science, but rather to impede 
his becoming one, Nothing is more surprising to me than to” 
find a number of instructed persons coming up here for scientific 
edication, and to discover that they cannot observe. They have 
been so accu tomed to take statements on credit from books ‘and ` 
word of mouth that they ve almost lost the faculty of seemg 
things for themselves, I remember after having given a lecture, 
accompanied in my ordinary way by drawings on the black- 
board, that I went to look through the microScope, and see what 
one of the students who had heard this lecture Was drawing. To 
my astonishment, I saw that his drawing was the thing ] had 
drawn cn the blackboard, not the thing under the microscopes 
I said to him, What is this? this is not at all-like-what. is under 
the microscope. No, he said, that is what was on the blackboard. 
He did not believe, nature, he believed nm; and the great lesson 


- I have tried to teach, which is thë fundamental basis of scien- 


tific ‘teaching is, do not put too much faith in your teacher, 
but do believe nature, The only way of remedying this evil 
habit of taking science on trust, is to give the science 
teachers the opportunity of optaining a discipline in the 
methods and a practical acquaintance with the most important - 
facts of the particular branches of science which they profess to 
teach. That has been done partly by bringing up teachers from 
the country for short courses such as are-now going on, or will - 
shortly be going on in this institution, and partly by giving them 
the opportunity individually of attending the courses of the 
Royal School of Mines during its separate existence. What 
happened last year was that this system of bringing up teachers 
for} scientific training, for training, that is to say, in special 
branches of science, was made systematic and thorough, By 


adding to the staff of the Royal School of Mines a chair of © 


Mathematics and Mechamies, a lectureship on Astronomy, a 
lectureship on Agriculture, in addition to lectureships.on some 
other subjects, and by providing full means of practical instruc- 
tion, the institution is now able to provide fora tolerably efficient 
training, extending over a considerable number of months, of” 
teachers of the science classes in those matters of elementary 
science which it is needful for them to understand thoroughly m 
order to teach properly. . nS 
Havıng been practically interested in the administration of the 
great measure of education for the masses of the people, which ` 
was set on foot a dozen years ago, i* 1s particularly gratifying to 
mei to see this last step taken, because it appears to me that so 
far|as science is concerned, it is the crowning of all the organisa- 
tions which a Government may and should undertake in regard 


advantage or disadvantage of being as old as I am, to believe | to the education of the masseg of the population, ‘The result is 


that.there was a time, hardly more than a score of years ago, 
when it was almost impossible for any one who was not con- 
nected. gither with the universities, with the medical schools, with 
the School of Mimes, or with one or two institutions in London, 


this : At this present time, if there be anybody ip the remotest ` 


district of England in which these science classes‘are established, 
if there be any child who has a faculty for science, which is a 
thing inbors, and as much a genius as the faculty for art; that 


to obtain the slightest tincture of practical scientific instruction in | child, boy or girl, as the Case may be, has open to him or her 


this country. ~ When, therefore, those conferences and delibera- 
tions, to which Col, Donnelly referred just now, came to my 
knowledge in the year 1859, I felt profoundly interested, and I 
thought the plan proposed extremely well devised, and that it 
was the only one, whatever its imperfections may be, which at 
that time was adapted to meet the wants of the time. 
that when I heard of the establishment of these science classes, I 
made the same sort of reflection as the man'who said let him make 
the’songs, and he did not mind who made the laws. I said to 
myself, I.do not care in the slightest degree from this time forth 
what the universities, or what the public schools may do in the 
way fof teaching science to the non-professional classes; they 
are bound now se soumettre ou se demettre ; either they will follow 
in the wake of this movement towards general scientific educa- 


_ tion of the country, or they will pass out of the stream of pro- 
, gress-of modern culture, 


You may think that was a very large 
anticipation to base upon a small foundation, and undoubtedly it 
was; but the immense development of this system of scientjfic 
teaching has, I think, entirely, verified my anticipation, and I 


I confess: 


the means of instruction in one of the science classes. .To those 
who have not any special faculty, science certainly will not do 
any more harm than learning anything else that. they learn with, ` 
out understanding, as most boys do learn so many things at all 
schools. But if the scholar possesses #his scientific faculty which 
I just now spoke of, it 1s open to him to distinguish himself at 
the May examinations. If he distinguishes himself at the May 
examinations, scholarships are open to him at various institu- 
tions, among the rést in this Normal School, If under the 
mstruction which is offered to him, he shows a higher kind.of 
scientific capacity, Ido not know that there is any limit to the 
point which he may eventually reach. If he has in him the 
making.of a Davy or a Faraday—and once in thirty or forty 
years men of that kind are born in the most out of the way and 
unlikely places—if he hgve that faculty, there is no longer 
a need that he should hopelessly struggle with adverse ob- 
stacles, but the path to reach that position 1m which he may 
serye his country most effectually js laid open to him by the 
organisation which I have described. And in order to make 
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that organisation complete, we are entleavouring to give such 
instruction to the teachers as will enable them to aid in this 
business of picking out from the mass of youtleunder instruc- 
tion those who are most likely to attain scientific distinction, 
and to train and imform those who are likely to profit by scientific 
instruction. 

Tam sorry, Sir, that I have detained you so long. It now 
only remains for me to report to you that, at present, the number 
of students in the-Institution, amounts to 198. I may say, that 
in only one or two cfasses is there a slight falling off in numbers, 

«In several the numbers are enlarged, particularly in the metallur- 
gical class, and in the geological class, in which latter the 
demand for a system of instruction which has been established 
here by my colleague, Prof, Judd, has been so considerable, that 
several have had to be turned away for want of accommodation. 
You will be glad to know that this Metem is so thorough and so 
efficient, that from abroad men are sent to study its working. 
The whole school is at present in a very healthy condition. 
Some little difficulties attended its birth, as is very often the 
case with strong*and lusty infants; but I think our infantile 
-complaints have all now subsided, and I hope that the institution 

“may look forward to a vigorous manhood. 

General Martin was then called upon to read the names of the 
successful] students. He said: The ceremony to-day of neces- 
sity. came so closely ondo the heels of the examinations, that the 
general lists could not possilgly be made up. “Only those awards,, 
therefore, would appear to-day which could be ascertained in 
time, For this same reason we may hope that some other 
gentlemen, in addition’ to those who receive the Associateship 
to-day, will be found to be qualified, and receive it hereafter. 

The following names were then read, and the certificates and 
prizes were delivered by the Chairman :— : g 


List of Students who are to receive Associateshigs, June, 1882 


A.W. Day =...) Ist Class... Mining 
F. W. Harbord... .., Ist Class Metalurgy 
G. Kamensky Ist Class ... 0... Pe 
F. L. Cepero . 2nd Class ... ... Mining 
G. Ross Divett ... ... Ist Class ... ne re 
J. E. Green 2nd Class ... Metallurgy 
J. P. Walton Ist Class... 5 
F. L. PAnson ... 2nd Class ... ... Mining 
; Ist Class ... ... Metallurgy 
M. Staniland g { and Class ... ... Mining ; 
F., T. Barnett Ist Class .. Metallurgy 
J. H.. White we Ist Class o os 3 
Award of Prizes, Scholarships, Gee, June, 1882 
2nd Year’s Scholarships H F-'Collins 
h PS... “R.T. Bodey 
2 : (i Sutton 
` ast Year’s Scholarships ... vs x Sen ghes 
E G. Graves 
; É Medals, &c. 
“Forbes” ow. ae ee. C. J. Gahan 
“Murchison”... 2. 4...  . H. F. Collins 
“Tyndall” 0... eae ee W. T. Burgess 
“De la Beche” woe C. H. Powell 


a 2 
Bessemer” o. ue cee nee ae F. W. Harbord j 
_ Chemistry Prize, ‘‘ Hodğkinson ”.. C. A. White 


The Chairman :—Mr. Dean, ladies and gentlemen, in the 
discharge of tbe duties of my office I have seldom had to perform 
a more interesting duty than the one I have just fulfilled, of 
distributing the awards to the successful students on this occa- 
sion. ` I am not going to detain you at this hour with a speech, 
especially as you have had a most excellent address from that 
mastèr of science and oratory, the Dean of our Normal School. 
It would not only be bad taste, but it would be a great indiscre- 
tion on my part, 1f surrounded by men so eminent in science, I 
ventured to talk to this audience on any. scientific question. AH 
I have to express is my great gratification in being in the 
humblest degree instrumental in bringing the Normal School to 
its last phase, and to its present position, Iam sorry that my 
noble friend, the Lord President of the €ouncil, who is at this 
moment discharging also the arduous duties of Lord Lieutenant 
of Ireland, is not here to day to preside over this interesting 


ceremony, for he took the “greatest possible interest in the re- | their travelling expenses paid, and an allowance made to them 
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organisation of the school, and of bringing it into the position 
which fulfils so admirably the conditions of usefulne€s which 
Prof, Huxley has so well described to you, 

e have all felt ın the words which fell from Col, Donnelly 
how much science and art in this country and in this place owe 
to the late Sir Henry Cole, and I should not feel satisfed to 
address this audience without expressing my own deep conviction 
of the great service which he rendered to his, country, services 
which will endure for generations and ‘centuries, the value of 
which we only yet very imperfectly realise. Prof. Huxley 
pointed out how slow the growth of science teaching in this 
country had been as compared with the success of art-teaching. 
It ıs hardly to be wondered at how’ much more easy it is to 
appreciate beauty andart as applied to industry than @ see at 
once the advantages which science confers ‘on industr A Even 
the most siperficial of us who have lised for the last thirty years 
cannot walk through the streets of London, cannot look into any 
ordinary shop, or look into a shop windpw, without being struck 
with the marvellous change which has come over the textile and 
metallic productions of this country in the way of their artistic 
character. There 1s nothing sc remarkable as the change which . 
has taken place in our curtains, or carpetg, or hangings, or furni- 
ture, or decorations, in everything admitting of the application 
of art to our common life. There is nothing more charming or 
more agreeable to realise, but it is not so easy to understand the 
enormous value and importance of scientific instruction, as it is 
to appreciate at once the advantages of art trainmg. The in- 
fluence which art has had on tke industry of this country through 
the instrumentality, I think, in the first instance, of the late Prince 
Consort, and the men who surrounded him thirty years ago at 
the exhibition of 1851—that influence is something incalculable, 
I believe, not only in its advanrages to those of us who enjoy the 
pleasure of these more interesting surroundings, but also ın the 
industry of the country, and in the extent of its employment and 
manufacture, and the hundreds and thousands of people who are 
benefited by an increase of our export trade, But we have, 


“and Iam glad to know that the manufacturers of this country 


are beginning to realise it, been far behind in science-teaching. 
We have keen behind our neighbouis in France and Germany, 
and other countries. They have within the last twenty or thirty 
years made prodigious, efforts, and are still making prodigious 
efforts to apply science to individual induetry, and to avail them- 
selves of the resources of science in order to improve their 
manufactures and to develop the resources of their country in 
order that they may successfully compete with us in the markets 
of the world, I know nothing so astonishing as the lavish ex- 
penditure and the prodigious efforts that France and Germany 
have made within the last ten years to increase science tedthing 
in those countries. However, if we have been slow in our 
growth, Iam not at all disheartened, because I believe ıt has 
been sure, and, as Prof. Huxley has told you, it is better fitted 
to the circumstances and wantssof our country, probably, than 
the Government-created institutions which have prevailed abroad. 
I do not want for one moment to anticipate the report of the 
Royal Commission on technical education which is now pursuing 
its investigations. I am quite sure that Commission will Jay 
before Parhament and the country not only a most interesting, 
but a most startling report ; but at the same time I am not at all 
afraid that we are so behind that we cannot adapt ourgglves to 
the circumstances of the case, and that we shall not continue to 
hold our own in the industzial progress of the future as we have 
in the past. ` 

Prof. Huxley told you that, twenty-five years ago, in our pro- 
vincial towns, and even in London, there was hardly any oppor- 
tunity for scientific instruction. I know in my own early days 
the only opportunity an inquiring young man had was to be 
found in the classes of Mechanics’ Institutions, where some 
amateur student of science was willing to convey to his fellows 
some share of the little knowledge which he himself*possessed. But 
anything like systematic scientific instruction was utterly unknown 
in the great centre of industries of this kingdom thirty years ago. 
To-day, in connection with the Suience and Art Department, there 
are 1760 teachers, at least, principal teachers, I am excluding 
assistants. There are 60,000 students in schools receiving grants 
from the Government, in connection with the Science and Art 
Departmen:, There are about 200 students that we have here 
in this institution, 50 of whom are in training as teachers, 
and there are 200 science teachers who come from the pro- 
vinces ever year to receive short courses of instruction, with 
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witlst taey are puisuing their studies in this institution, We 
have also twelve exhibitions of So/., four of 152, and two of 
252., which are awarded annually by the Government. These 
ate only the nucleus, so to speak, of numbers of exhibitions 
which are given in various localities, and that bring to.this insti- 
tion for training, the mei who have the faculty for science 
teaching, and who will be the future teachers for science in this 
country. Iam sure no one can have been present to-day, and 
have seen those young men advance to the table, and have seen 
them receiye their certificates of associateship, and their honour- 
able awards for their successful studies, without feeling that 
those men are going to carry to all the centres of industry an 
amountef light and knowledge which will be of immense ad- 
vantageg not only to themselves, but to tle industry with whieh 
they are associated. In every part of England there is a 
demand for technical insffuction, and that demand is very much 
groping in the dark, for out people hardly understand what they 
mean by it yet. It means they want to know the rationale of 
the work which they are doing. They are tired of working by 
rule of thumb, that when, as I have heard a Dyer explain how 

~ he got certain results, he tried his alkalies and acids by dipping 

his thumb into them amd tasting them, and when he found the 
components for some particular dye, he took a shovelful of this 
and a shovelful of the other, and so arrived at certain results 
which he could rarely arrive at with precision again, but which 
was mere guesswork, rule of thumb, chance, and accident ; all 
that is passing away, and I believe, as the result of the good 
work that is doing in this institution. I am sure you will all 
join with me in expressing the hope that our Dean, who holds 
that title for the first time during the last year, will long remain 
at the head of this institution, to carry it to that success to 
which he aspires, and which he has done his utmost, by his 
noble éffort and by his constant and eloquent advocacy, to 
secure. - 





DUNSINK OBSERVATORY! 


M2: ‘DREYER, haviag been appointed to succeed the late 
Dr. T. Romney Robinson as director of the Armagh Obser- 
vatory, will vacate his post here next September. An advertise 
ment has been insertedgin NATURE inviting applications for the 
post of-assistant. I have received a number of replies, but I am 
not yet in a position to make a definite recommendation. I do 
not lie to allow Mr. Dreyer’s resignation to pass without ex- 
pressing the high opiniow] have of the manner in which his 
. duties here were discharged. oN 
The meridian circle has been as before in the entire, charge of 
Mr. Dreyer. During the past year Part IV, of the Dunsink 
Observations and Researches has been issued, in which is con- 
tained an account of the meridian circle and a catalogue of the 
red stars whose places have been determined. In July and 
August many nights were spent observing the two bright comets, 
but the weather.was so unsettled that only four observations of 


Comet III. and two of Comet IV. could be secured on the. 


meridian. 

In September a -series of observations of stars between ~ 2° 
and ~,23° declination were commenced. In all there have been 
made 713 observations of transits, and 582 observations of decli- 
nation ; the reductions to apparent place are completed for R.A. 
up to December 11, and for decl. up, to March 10. 

The meantime clock service has been continued throughout 
the year. The circuit has been tested on 349 days—from July 
up to June 14—with the following results :— . 

265 days’ error not greater than I sec. 
56 ” between I sec. and 2 secs. ' 
28 D greater than 2 secs, : 

I referred ig my last report to the chronograph which Mr. 
Grubb has had in hand. From a great press of other work, 
the instrument has not yet been quite finished, but I think we 


may now regard the chief difficulties as conquered, and ‘I look | 


forward-very shortly to having a chronograph which will enable 
us to do real justice to the meridian circle. 

The South Equatorial has, as before, been chiefly employed 
by myself in the observations of stars for annual parallax. ‘The 
number of the observations made altogether amount to 186. 
Thisnumber is less than that in former years, because several 

1 Report on the Work of the Dunsink Observatory, between July 6, 1881, 
and June 26, 1882, made to the Board of Trinity College, Dubhn, atethe 


Annual Visitation on June 27, 1882. By Prof Robert S. Ball, LL D., 
F.R.S., Royal Astronomer of Ireland, 





e * ° 
series-of observations have been brought to a close during the 
present year, and the results have been discussed and prepared 
for publication, I now submit the manuscript which is ready 
for the press as Part V, of our publications, ẹ The work will be 
considerably larger than the: parts formerly issued, and will con- 
tain 200 pages or somewhat more, It consists entirely of the 
parallax researches made by mfself.at the South Equatorial in 
the last four years, and brief abstracts have occasionally appeared - 
elsewhere. I now only glance at the portjons completed since‘ 
the last visitation. a 

In my last report I stated that the measures of the position 
angle of + 50°, 1724, from Groombridge, 1618, required further 
discussion: that discussion they -have since received, and the 
result is very satisfactory. From the distances I had obtained 
from Gr, 1618 a parallax gf 


0°334 + ‘036. Y salty 
From the position angles the discussion now submitted gives a 
parallax of 3 ° vig 
' o”"314 E ‘031. e 


By combining these results, we find as the result of 106 nights of 
observation the mean value 


0322 + *0”'028, i B 
Considering the smallness of the probable error, it.can hardly be 


, doubted that this dbject has a parallax of a third of a second. 


I also submit the completely discussed observations of 368 
stars which have been examined in the manner already described as 
reconnoitring for annual parallax. Inthe great majority of cases 
the results are negative, yet even in these cases I believe the 
work is of value as a part of the general survey of the heavens. 
Ittis also, I believe, the only systematic effort which has yet. been 
made to search for the nearest neighbours of the sun. i 

I am, however, glad to say that all the results of this work 
are not purely negative, but that certainly in one instance, and 
probably in others, results of considerable interest have-arisen. 
At the present moment I am only in a position to speak de- 


-finitely as to one object, viz. the star 6 Cygni B = 32486. 


My attention was directed to this star from the circumstance 
that the reconnoitring observations indicated a probable parallax, 
and I determined to observe it systematically. The observations 
were made on 33 nights, the first being November 30, 1879, and 
the'last being December 22, 1881, observations of the distance 
and, of the position angle now submitted. “The mean value of 
the parallax from the.distances is— 

+ 07504 + ‘060, 
and from the positions 

i Ay + 07'383 È *130, 
the mean being - 

+ 07482 + 0054, $ 

‘It is a matter of considerable interest to observe that'this is 
about the same parallax as that of 61 Cygni, another object in 
the same constellation, and a double of the same character. 

‘The proposed part v. will consist of five papers, as follows :— 
(1) Reconnoitring observatiqns of 368 stars, with a view of 
finding whether they have a large parallax; (2) on the annua} 
parallax of Groombridge 1618; (3) further researches on the 
annual parallax of 61 Cygni; (4) on the annual parallax of 
P. ITI., 242; (5) on the annual parallax of 6 Cygni B. ; 

Brief accounts of the résults of 2, 3, 4 have already appeared in 
the Proceedings of the Royal Irish Academy or in the special 
astronomical journals. It 1s now proposed that they shall be 
issued fully and with all the information necessary to enable- 
astronomers to judge:them adequately. ' 

Besides this-work, which I now submit as completed, there is 
a large mass'of other work which is in a partially completed 
state, The red star Sch 249 (a) seems to have a parallax,.and 
I have completed two sets of observations thereon. These have 
indeed been finished for some time, but I have not yet been able 
to complete the discussion, and further observations will probably 
be necessary. Ihave also completed two sets which will give 
four independent determinations of the parallax of u Cephei. 
There are also some hundreds of the reconnoitring observations 
in a half-completed cqnditidh, most of which I hope to observe 
during the.autumn. ë 
* Up to the present Ishave almost entirely confined my work 
with the South Equatorial to the researches on annual parallax 
with which Dunsink is historically associated. I have, however, 
after some hesitation, decided to co-operate in the proposal.of 
Mr. Gill, her Majesty’s Astronomer at the Cape, to determine 
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the sug’s parallax by observation of Victoria and Sappho. I 
have already commenced the preliminary work, and-I anticipate 
_ that much time will be devoted thereto in the ensufig autumn. 
ROBERT S. BALL 
e 


SCIENCE IN BOHEM{A 


i A CORRESPONDENT, who was present at the recent 
meeting of the Bohemian Naturalists, sends us the fol- 
lowing brief report :*- 
~ The second meeting of Bohemian Naturalists and Physicians 
was held Suring May 24-30 in Prague (NATURE, vol. xxvi 
p. 66). This meeting, in which over 600 members (some of 
them coming from Poland) took part, seems to have proved 
sufficiently that the above-named Slavic tribe (counting only 
something over six millions of so is not less successful in 
cultivatmg and promoting science in its own language, than other 
small nations (Dutch, Swedes, &c.). A ' 

In the two general meetings the following addresses were 
given :—-By Dr, Schafarik, Professog in the Bohemian Univer- 
sity, on the aims of chemical investigation, in which the subject 
was treated from an unusually deep and, philosophic point of 
view ; and by Dr. Holub, on the importance of the medical pro- 
fession in transatlantic countries, In this address the essayist 
pointed out that the gret power which had «been obtained by 
.the English in transatlantic Countries is especially due to the 
investigations made by them from the scientific, commercial, 
economical, and strategical point of view. Dr. Holub further 
referred to other experiences of that kind, which he'made in his 
travels in South Africa, alreadydcnown to the readers of NATURE 
(vol. xxiv. pp. 35-38). i . 
‘ In the Section-for Medicine; papers were read by the follow- 
ing gentlemen :~-Doctors Eiselt, Janovsky, Maixner, Drozda, 
Thomayer, Chodounsky, Hlava, Wiktor, Zahor,~Pelc, Bohm, 

- Belohradsky, Ehrmann, Carda, Krasinski, Chudoba, Mayzel, 
Steffal, Wach. - ` - 

In the Section for Surgery, papers were read by Doctors 
Schoebel, Obtulowicz, Janovsky, Janda, Kuniewicz, Michl, 
Medal, Talko, Weiss, Bastyr, Jerzykowski, Ostrcil, Carda, 
Michl; Matlakowski, Spott, Maixner, Skalicka. 

In the Section for Pharmacy, papers were read. by Doctors’ 
Belohoubck, Jandous, Fragner, and Stepanek. 

In the Section for Mathematics and Physics, Dr. E. Weyr 
read a paper on the construction: of a hyperboloid of- oscula- 
tion; J. Vanecek, on general inversion; V. Jaeger, om the 
solution of equations of 4th degree ; K. V. Zenger; on avdisper- 
sive parallelopipedon, and on’ microscopes with endomersic: 
lenses; Dr, Doubrava, on sensitive: flames; Dr. Becka; on 
comets; F, Machovec, ow the- construction of certain curves’; 
Dr. Weyr, ow the construction of? rational curves: in space, of 
third, fourth, fifth; and sixth degrees; B, Prochazka, generali- 
sation of stereographic sections of planes- of second degree A. 


Sucharda, on movements of curved planes; F. Toms, construc-- 


tion of section lines of two conie sections ; F. Cechac, contribu- 
tions to electrotechnics ; Dr. A. Seydler, on the use of quater- 
nions for the solution of a certain gechanical problem; Dr. V. 
Strouhal, on the peculiarities of magnetic and galvanic-steel ; E. 
‘Dziewulski, electric conductivity of -mixtures of alcohol and 
water. i 
In the Section for Natural Science, papers were read by Dr. 
Celakovsky, on the sympodial constitution of vine-branches ; 
J. Szyszylowicz, òn the influence of light upon the transforma- 
tion of matter-in-plants; F. Bayer; on the asymmetry in the 
shoulder-blade- circle of frogs and-some birds; V.:T. Vele- 
novsky, on the flora of Bohemian chalk-formation; Dr. 
. Palacky, on the relation? of the American and Bohemian 
flora; F. Sitensky, on the:turfs from the giant mountains; K. 
Cermak, on the stratification of the alluvium and diluvium in 
certain parts of Bohemia, the fauna of these strata, and their depo- 
sition over older formations; Dr. Mayzl, on the division of cells ; 
Dr. Fric, on the: Sauria found in the- permic formation of 
Bohemia; F.:Safranek, on’ a new rock. found near- Tabor 
(Bohemia) ; J: Korensky, on:the diluvial fauna'from' the rock- 
cave near Tetin; J. Kafka, on Bohemian bryozoa; Dr. Wold- 


rich, on the diluvial system- of Central Europe; G. Ossowski,' 


geology of Wolonia ; Dr. Novak, contrgbutions: to the fauna of 
Bohemian Siluric’ formation; J. Fric," contribution to the 
ontogeny of Copepoda.; Dr. Kamienski, contribution to the 
morphology of the urticulari,; J. Ssyszylowicz; conservation: of 
spores of plants during the-winter;-K. Taranek, on rhizopoda 


and diatomacæa of South Bohemian turfs; S. |Klnava, critetia 
of modern petrology ;, Dr. Celakovsky, comparisoif.of indusia of 
ferng and oval integumenta; F. Safranek, on a new find of opals 
and chalcedons near Tabor; Dr. Vejdovsky, on the male of 
Lernepoda selachiorum, and on Bohemian Planarie ; Dr. 
Hansgirg, on Bohemian Alge, and off the movements of Oscil 
lariæ ; J. Ulicny, on Moravian Molusca; Dr. Zulinski, on 
mineralogical symbolics; Dr. Palacky, on the flora in the 
Bohemian chalk formation ; C, Zahalka, geological map of the 
environments of Jicin; Dr; Kamienski, growth of plants in an 
atmosphere not containing carbos dioxide ; F. Posephy, on the 
disintegration of rocks ; Dr. Rostafinski, on the distribution of 
Galician fishes, and on the formation of hormogonia. | 

dn the Chemical Secfion papers were read by Prof. Bytleroff, 
on. the oxidation of isodilutylene by potassium permanganate ` 
(presented) ; Dr. Radziszewski, on physiological oxidation ; F. 
Stolba, application of aluminium-metal ine laboratories; A. 
Belohoubek, on crystallised hydrates pf potassium; Dr. B. 
Brayner (Manchester), on the atomic weight of didymium and ° 
other researches, regarding the chemistry of rare earth-metals 
(presented) ; F. Chodounsky, on fermentation ; Prof, Preis, on 
sodium sulfarsenite ; Dr. Janecek, on th¢ electrolysis of saline 
solutions; Dr. Wasowicz, on crotaconic acid; Farsky, on 
superphosphates; K, Kruis, fermentation -in spirit-refineries ; 
M. Fischer, on the decompasition of collagenous substances ; J. 
Stoklasa, on the geochemical conditions of Bohemian chalk- 


| formation ; Jal, on the estimation of hypophosphorous acid ; J. 


Wiesner, on potassium-uranic chromates ; K. Sykora, on certain 
coloured clays found in Bohemia , B. Rayman, on a new sypthesis 
of methyl-phenyles ; Farsky, chlorine as a nutriment of plants. 
In the Section for Archeology and Anthropology, papers were 
read by Dr. Woldrich, on the skulls of prehistoric domestic 
dogs; J. Ossowski, on the abjects found in caves near Cracow ; 
Dr. Berger, on fibule found in Bohemia; Dr. Kopernicki, on 


_the trepanation of prehistoric skulls in Bohemia; B. Jelinek, on 


the environments of Plesivec. 

In the Section for Pædagogy the following papers were read, 
or subjects discussed :—Dr. Hejzlar, how to teach physics and 
astronomy; F. Nekut, how to teach mineralogy ; J. Mrazik, on 
the services rendered to pædagogy by medicine- and natural 
science; J. Vanecek, necessity of. teaching new geometry in 
middle schools ; Dr. Kotal, on the treati§es of natural science 
used in middle schools; J. Klika, how to popularise natural 
science; Pokorny, on teaching of gymnastics. 

In an exhibition connected with the meeting, many intefesting 
objects touching upon (Medicine aml Natural Science were 
exhibited. From the scientific excursions by which the meeting 


, was concluded only that into the well-known- mine of Pribtam, 


under the direction of Prof. Krejei, may be mentioned, aa 

Only within recent years Natural Science began to be cultivated’ 
in Bohemia‘in the Slav language, and this is especially dué to the 
establishment of a Bohemian Polytechnic School and recently of 
2 corresponding division in the University of Prague though the 
last-named high school was founded already in 1348. 


INDIA-RUBBER PLANTS , 


M® W. T. THISELTON DYER brought before the 

Linnean Society, June 15, an important communica- 

tion on the caoutchouc-yielding Apocynacese of Malaya and 
Tropical Africa. After giving a general sketch of the structural 
and physiological conditions af the occurrence of caoutchouc in 
plants, the author pointed out that the plants which appeared to 
yield it in commercial quantity in three widely-separated regions 
all belonged to one tribe of Apocynaceæ, the Carisseæ. In the 
East Indies the ‘‘gutta singgarip” of the Malay Peninsula, the 
“gutta soosoo” of Borneo, was the produce of 2 new species 
Willughbeia, W.. Birbidgei, Many: other species of this and 

allied genera also seemed-to produce caoutchouc in quantity, 
worth collection. In.Central Africa Landolphia, which was 
closely allied to Willughbeia, tut differed .in possessing terminal 
instead of axillary flowers, was the most important source.. On. 
the East Coast caoutchouc was yielded by Z. owarienss and L, 
Jorida; the latter a very ornamental plant. As the rubber exuded 
from the cut stems; it was plastered by thecollectors on the breast 
and arms, and the thick layer, when peeled off and cut up into 

squares, was called “thimble rubber:” On the west coast the 
most important species was L. X?r2iz, the rubber of which could 
be wound off into balls- or-small eolls from the cut stems, like 
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silt froga a cocoon ; this species was called ‘‘Matere:” Z. 
Jorida also occurred, and was called ‘“ m’bunga” ; its rubber 
was worked up into balls, but was inferior in value. The rubber 
of L. Petersiana was of little importance, In South America 
Hangoruia speciosa yielded what was called ‘‘mangabeira 





: and in Europe. 


i UNIVERSITY AND EDUCATIONAL 


INTELLIGENCE 


ArT the summer commencemtnts of the University of Dublin, 

~ held on Jane 29 last, the degree. of LL.D. Honoris causa was 
conferred on Dr. Siemens and on Mr. Alfred Russel Wallace. 

At agspecial meeting of the Conncileof the University sof 

Dublin, held on June 30, Mr. Robert Crauford was nominated 

for the important post of®Professor of Engineering in the Uni- 

versity. Mr. Cravffurd is well known for his many fine engineer- 

ing works successfully carried out in North and South America, 


8 UNIVERSITY COLLEGE, BRIsTOL,—The new wing of the 


permanent buildings Of University College, Bristol, is now rising 
rapidly. The portio aevoted to physical and engineering 


laboratories and lecture-rooms will be ready for occupancy in 
October; the new chemical laboratories and lecture-rooms will 
be completed before Christmas. This greatly-needed extension 
will not, however, meet all the requirements of the growing 


faculty are greatly wanted. ; 
«ee Physic#l Department is to be fitted up as an electrical labora- 
tory. Prof. Thompson is “actively endeavouring to raise funds 
Mr. C. C, Starling has been appointed 


for its complete outfit. 
Demonstrator in Physics. 


institution, and additional buildings to accommodate the medical 


One of the laboratories of the 





SOCIETIES AND ACADEMIES 
LONDON 
_ Royal Society, June 15.—‘‘ On the Specific Heat, and Heat 


«of Transformation, of the Iodide of Silver, AgI, and of the 
Alloys Cula AgI; Cusa 2AgI; Cugl,3Agl; Cugly.4Agl ; 


- * Cul.1zAgl; PbI,.Agl.’ 
S R. Romanese, Professors in the University of Padua. 

The authors have determined the specific heat, and heat of 
transformation, of iodide of ‘silver, and of five, alloys or com- 
pounds of that substance with iodide of copper, and one with 


By Sigr. Manfredo Bellati and Dr. 


- jodide aflead. The subsgances have already been studied‘ by 
Mr. G. F. Rodwell as regards their expansion and con- 
tractson on heating, and the results communicated to the 
Royal Society ; the same specimens were transmitted to Padua 
for the experiments of Prof, Bellati and Romanese. The fol- 


a lowing. results were obtamed. re t 
at which change of molecular structure respectively commences 


6, and 6, are the temperatures 


<“: and finishes; c the mean specific heat between ¢ and T for tem- 
: peratures below 6, ; ¢, specific heat for temperatures above 0; 
and A the heat absorbed by the unit weight of the substance in 

. consequence of change of structure. 
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The results are compared and discussed; and inferences-are 
- drawn therefrom as to the constitution of the bodies experi- 


mented upon. 


Geological Society, June 7.—J. W. Hulke, F.R.S., presi- 
dent, in the chair.—Alfred Morris, C.E., and William Henry 
Watson were elected Fellows of the Society. Prof. Louis 
Lartet of Toulouse was proposed as a Foreign Correspondent of 

x the Society. The following communications were read :—The 
: President read the following note, forwarded by Don Manuel F. | Macropus. The bone differs from the corresponding part in the 
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de Castro, Director of the Geological Survey of Spain :—‘®On the 
Discovery of Triassic fossils m the Sierra de Gador, Province of 
Almeria, Span. The metalliferous limestone of the Sierra de 
Gador, owing to no fossil :emaims having been found prior to 
this occasion, has been a perfect puzzle to aM geologists for the 
last fifty years. MM. Maestre, Amar de la Torre, Pernolet, 
Ansted, and Cooke considered, these limestones to belong to the 
Transition series, the former taking it as a 1epresentative of the 
Mountain Limestones of other parts of Enrope. M. -Prado 
hinted that they might be Devonian; whist M, Willkomm, m 
the geological map published to accompany his botanical rez + 
searches In Spain, considered them Silurian, Imtely MM. 
Botella and Vilan.va, in their respective maps, have marked 
them as belonging to the Permian series, whilst M. de Verneuil, 
coming nearer to the truth, took the whole of the lmestones to 


the south of Granada 


the town of El Fondon,—Joaquin Gonzalo Y Xavier. 


@i the Sierra de Gador as Triassic, 
though in doubt (‘Trias incertain’) Under these-cacumstances 
I. was commissioned by the Director of the Geological Survey of 
Spain to investigate the south-west portion “of the Province of 
Almeria, which comprises ghe Siena de Gador. In February . 
last I had the good fortune of discovering abundant fossil re- 
mains in different parts -of the Sierra de Gador, which perfectly, 
fix the age of the metalliferous limestones of this part of Spain. 
The whole series of rocks forming this szerra, resting on the 
mica-schists and slates of the Sierra Nevada, is a succession of 
black, white, and purple talcose scRists at the base, which alter- 
nate with some beds of yellowish and porous limestone, and 
which pass through a considerable thickness of grey limestones 
and slates, and precisely where the fossils have been found, to 
the metalliferous limestone of Sigrra de Gador, which appears 
to form the top of this interesting formation. The fossils found 
belong to the following genera:—J/yophoria (M. levigata and 
MM. Goldfussi), Hinnites, Monotis, Avicula(A. Bronni), Myacites, 
issoa, and many others difficult to determine. The places 
where the fossils have been found are the following :—On the 
southern slopes of the Sierra de Gador, in the Rambla ‘del 
Cafiuelo, midway on the road from Felix to Marchal, and in the 
place named La Solana del Fondon, to the left of the River 
Andarax, following the track between the mine Sebastopol and 


-The 


Girvan Succession.—Part 1. Stiatigraphical, by Charles Lap- 
worth, F.G.S., Professor of Geology in the Mason Science Col- 
lege, Birmmgham. The Lower Paleozoic rocks of the neigh- 
bourhood of Girvan, in the south of Ayrshire, have long been 
famous for the remarkable variety of their petrological features and 
for the abundance and beauty of their organic remains ; but the 
strata are so intermingled and confused by faults, folds, and in- 
yersions, that-it has hitherto been found impossible to give a 
satisfactory account of the geological structure of the region. 
The most remarkable formation in this Girwan area is a massive 
boulder-conglomerate, several hundreds of feet in thickness, 
which forms the high ground of Benan Hull, and ranges through- 
out the district from end to end. Employing this formation as 
a definite horizon of reference, the author showed, by numerous 
plans and sections, that it was possible for the geologist to work 
out the natural order of the,stiata both above and below this 
horizon, and to construct a complete stratigraphical and palæon- 
| ;tological scheme ofthe entire Girvan Succession. The develop- 
ment of the palzeontological features of the several zones of life 
in this succession, and the demonstration of thew correspondence 
with the zones already fecognised in the synchronous Lower 
Paleozoic strata of Moffatt, the Lake District, Scandinavia, and 
‘elsewhere were reserved by the author for a second part of this 
‘memoir.—Notes on the Annelida tubicola of the Wenlock 
‘Shales, from the washings of Mr. George Maw, F.G.S.,-by 
Mr. George Vine. Communicated by Prof. P. Martin Duncan, 
M.B., F.R.S., V.P.G.S.—Description of part of the femur of 
Nototherium Mitchelli, by Prof. Owen, C.B., F.R.S., F.G.S. 
The specimen described consisted of the distal portion, probably 
about one-half, of a femur obtained from Darling: Downs, 
Queensland, and received by the author from Dr. George 
Bennett. Its principal differences from Diprotodon are that it 
has no depression above the outer condyle, but in its place a 
rough longitudinal rising for the attachment of the same or of a 
, homologous muscle ; and the hinder surface of the condyle is 
The relative width of the post-condylar 
hascolomys ; and a further resemblance 
to the Wombats consists in the more equal prominence of the 
lateral boundaries of the rotular surface than in Diprotodon and 


transversely convex. 
fossa resembles that irt 
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Wombaés by several subordinate characters, and the animal to 
which it belonged would seem to have been intermediate between 
- Phascolomys gud Macropus, Frôm the size and gharacters of 
the bone, the author referred it to Wotctherium Mitchelli ; its 
bfeadth across the cendyles is 52 inches.—~On Helicopora latispi- 
ralis, a new spiral Fenestellid from the Upper Silurian beds of 
Ohio, U.S., by Mr. E. W. Claypole, B.A.» B.Sc. {(Lond.), 
F.G.S. 


Chemical Society, June t5.—Dr. Gilbert, president, in the 
. ckair.—The following papers were read :—Note on 8 naphtha- 
_ quinone, by C. E, Groves. The author has repeated the ex- 
periments of Liebermann (Ber. xiv. 1310) as to the preparation 
„of the above substance from 8 napthol-oiange, and fully corro- 
borates the results of that chemist, but disagrees with him as to 
the economical value of the processamHe has somewhat im- 
proved Liebegmann’s method by using less stannous chloride, 
but finds that even then it is more troublesome and tedious than 
the conversion of 8 napthol into, the amidonapthol through the 
nitroso-compound,® &c. ‘Lhe cost of Liebermamn’s process is 
four times as great as the one origin#lly proposed by Stenhouse 
and Groves. In preparing either a or 8 naphthaquinone from 
the corresponding amido-compounds, the author prefers to use 
ferric chloride as the oxidising agent.—On some new compounds 
of Brazilein and Hemetein, by J. F. Hummel and A. G. 
Perkin. Extract of logwood is dissolved in ho? water and when 
cool, ammonia is added in slight excess. 
exposure to the air, deposits a dark purplish precipitate of 
’ hematein, which, on purification, gave numbers indicating the 
formula C,H ,.0,; by the action of cold sulphuric acid, an 
orange crystalline substance, C,4H,,0,SO, was obtained. By 
the action of hydrochloric acid in sealed tubes, hydroxyl 1s 
replaced by Cl: C,gH,,O,Cl), a similar body is produced by 
, hydrobromic acid, Brazilein was prepared in a similar way 
- from Brazil extract, It forms compounds which resemble those 
“of beematein.—On the determination of nitric acid as nitric 
oxide by means of its reaction with ferrous salts, Part II., by R. 
Warington. The method is founded on that proposed by 
Schleesing, but the nitric oxide is collected and determined by 
gas analysis, the gas being absorbed by caustic potash after suc- 
cessive treatments with oxygen and pyrogallol ; great care was 
also taken to exclude all oxygen from the carbonic acid used.— 
On a new process of bleaching, by J. J. Dobbie and J. Hutche- 
son. The authors have investigated various methods of liberat- 
ing chlorine by decomposing hydrochloric acid and chlorides 
with a weak electric current. The best results were obtained 
by moistening the goods with sea-water and passing them 
between two slowly-revolving carbon rollers, which were con- 
nected with opposite poles of a battery; sodium hypochlorite 
was formed in the fabric, and on immersion in acid the 
bleaching was effected. Results were also obtained with dilute 
hydrochloric acid. Pure hydrofluoric acid also bleaches when 
thus decomposed. - 


` Physical Society June 17.—The Physical Society met in 
Oxford by invitation of the president, and after luncheon in the 
hall of Merton College, by kind permission of the Warden and 
Fellows, the health of the Society was proposed by the president, 
and responded to by Lord Rayleigh, The usual meeting was then 
held in the Clarendon Laboratory, Prof. Clifton, president, in 
the chair.—Dr. W. H. Stone exhibited and described” an 
electro-dynamometer specially designed for measuring the cur- 
rents used an the medical applications of electricity (NATURE, 
vol. xxvi: p. 201), Mr. Varley, Prof. Perry, and others, 
offered “some reniarks.—Mr. Bosanquet then described his ap- 
plication of the Faure accumulator charged by a dynamo-electric 
generator tothe working of laboratory apparatus instead of the 
usual Grove, or other battery. The net result of his experiments 
is that the accumulators charged for two hours have sufficient 
energy to keep the apparatus employed running for a week, and 
hence it is unnecessary for him, as heretofore, to put up thirty 
Grove cells each day. Prof. Perry observed that a well-made 
Faure cell, having the minium laid on in a uniform coat, does 
not lose its charge nor develop local action, as 1s done by those 
accumulators in which the’ minim is, put into holes in the 
plates.~-Prof, W. G. Adams then took thé chair while Prof. 
Clifton described some ingenious devices ¿adopted by him in 
lecture experiments on ‘electrostatics. These consisted of in- 
sulating glass stems with glass cups to hold sulphuric acid formed 
. on the stems; also a form-of key which, by rapidly succeeding 
contacts, brings the spot of:light on the electrometer scale to rest 
` g 


This solution, by ~ 


without tedious swinging. He-also described a form of leẹcturê- 
galvanometer, sine or tangent, which could be readily shown in 
all it, working to a large class, and exhibited a simple and in- ' 
expensive apparatus for measuring the. focal length of a lens in” 
six different ways, according to what is known about the lgns. 
The results showed ‘that the apparatus“was very accurate in its 


indications. x 
SYDNEY, N.S.W. ig 


Royal Society, {May 3.—Annual Meeting.—The number of 
new members elected during the year is 46, making ethe total 
number of- ordinary members upon the roll to date 475.—-At the 
Council Meeting held on March 22 it was unanimously resolved 
to award the Clarke Memorial medal for the year 1882 toe Prof. 
James Dwight Dana, LL.D., of Yale .College, Newhaven, 
Conn., in recognition of his eminent work as a naturalisty-and 
especially in reference to his ‘geologicdl and’ other labours in 
Australia, when with the United States Expléring Expedition 
round the world in 1836 to 1842.—Duriffg the year the Society 
has held eight meetings, at which thirteen papers were read, and 
three of the sections held regular monthly meetings,—At a meet- 
ing held by the Council on October 26, it was resolved that the 
Society should offer prizes of 257. each for*the best communica- 
tion containing the results of original research or observation 
upon certain subjects to be set forth frem time to time.-The 
Bill for incorporating the Society was approved by the Parlia- 
ment of New South Wales on December 16, 1881. 


BERLIN C 

Physiological Society, June 16.—Prof, Du Bois-Reymond 
in the chair.—Prof. Zuntz read 2 paper upon the value of amid 
bodies as animal nutriment, based on experiments which he 
made upon a number of rabbits. In each experiment he divided 
the animals that he was experimenting on, into two groups. 
One of these groups was/fed with food-stuffs containing no 
nitrogen (starch and oil) and with various nutritive salts, while 
the other rabbits received, in addition to this food, a supply or 
amid bodies. The object of the experiments was to determine 
which, if any, of the amid bodies could replace the albumen of 
the food, Herr Zuntz managed to overcome the distaste of the 
animals for the monotonous, unstimulating diet (a difficulty 
which has often to be combated in a disagreeable manner in ex- 
periments of this kird), by also giving them mali quantities of an 
alcoholic infusion of hay, and by giving the food that had been 
refused by the animal as pap or powder, in a firm friable form. 
The results of the experiments may be shortly summed up (Rus: 
Extract of meat, when added to the non®nitrogeneous food-stuffs, 
produced no effect upon the nutrition ; the animals died in gx- 
actly the same time as without the extract. Asparagine likewise 
could not take the place of the albumen of the food, but the 


‘loss of albumen was about 20 per cent. less in the animals that 


were fed with the asparagine, in addition to their other food, 
than in those who weré fed on non-nitrogenous food alone, An 
addition of 2 mixture of asparagine and some other amid bodies, 
i.e. leucine, tyrosine, and others, of which one might have pre- 
sumed that they would together form an albumin-material during 
the process Yof digestion, had, as aifact, the exactly oppo- 
site effect of producing a remarkably larger loss of albumen than 
the non-nitrogenous diet of the other group of animals that were 
kept for purposes of comparison. In.the same way the eddi- 
tion of {the crystallismg decomposition-products of albumen 


k 


which were got by the action of pepsin, had a prejudicial influ- - 


ence, producing a greater loss of albumen. Probably an ammo- 
niate was the active principle in both cases, as it is known to 
work destructively in the body upon albumen; but it is possible 
that the amid bodies themselves behaved like ammoniate. These 
experiments are to be pursued with other amid bodies and with 
decomposition-products of albumen.—Prof. du Bois-Reymond 
made some remarks upon Prof. Fritsch’s late investigations as to 
the homology of the torpedd-electrical organ with muscles and 


mucous-cells, and on the development of the Torpedinea, the . 


relative weights and the nerve-endings in the electric plates, 
and made some observations upon the question of the immunity 
of the electric fish against their own shocks, He especially 


‘drew attention to the fact that there are to be found in the in- 


testines of electric fish, certain entozoa, which must either have an 
immunity against the shocks of their hosts, or, a question that 
has not yet been investigated, be altogether insensible to 
electricity. Se ` 

Physical Society, June 23.—Prof. du Bois-Reymond in the 
chaw.—Prof. Neesen showed a new“mercury air-pump, made on 


Ia 


240 ° 
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e 
the prfrciple of the Topler air-pump, but with several alterations 
to facilitate the workmg.—Dr, Braun exhibited a somewhat 
modified Huyghens barometer, which had, both at the tipper 
änd at the lower meniscus of mercury, points for exact measure- 
met, and which servedgto measure not only the variations, but 
also ‘the amount of the air pressure.—Dr. “Kaiser showed ‘a 
moment-shutter for instantaneous photographs, in which, on 
pressing a small capsule with the hand, two pendant valves 
before the aperture are raised, and meet one over the other. 
The time during which the ight can penetrate by the aperture 
into-the apparatus, is 1-20th second. By a simple replacement 
in the apparatus, the mechanism can be so altered, that the'light 
coming from-above—that of the sky and clouds—acts a much 
short# time than that from other obje&ts, so that, with 1-20th 
second of illumination, the exposure for the sky is not excessive. — 
Prof. Neesen remarked, à progos of a former communication by 
Dr. Thiesen, on the deflection of projectiles, that in the case of 
the best German guns,"this deflection amounts to one degree; 
thus, with a distance of 3000 metres, it is about 128 mettes, a 
value which-cannot be explained by the hypothesis of Dr. 
Thiesen.—The next meeting of the Society takes place after the 
holidays, on October®20, ` 
VIENNA 
Imperial Academy of Sciences, June ọ9.—E. Mach, on 
A. Guebhard’s statement on equipotential curves.—L, Boltz-, 
mann, on the theory of gas-diffusion.—E. Heller and C. Della- 
Torre, on the distribution of the fauna in the high mountains of 
TyroL—E. Rathay, Researches on the spermagonia of the 
AKcidiomycetes,—R. Andreasch, on mixed alloxantins.—On 
cyamidomalonie acid, by the same,—On dimethylglyoxylcarba- 
mide, a product of reduction of Cholestrophzene, by the same.— 
W. Pszheidl, on determination-of the coefficient of elasticity by 
bending of.a rod.—G, Schmidt, on analogies.—C. Braun, a 
sealed packet, with the inscription, some suggestions to the 
technics and praxis af:astronomical instruments,—L. Psseczolka, 
a sealed packet with the inscription, on the action of silicon on 


- carbonic.oxide.in the.reearburation in the Siemens-Martin pro- 


cess.—-C, Natterer, on -monochloraldehyde.—-E,..Lecher, on the 
absorption of radiant heat by steam of water and :carbonic-acid. 
—V. Uhlig, on the cephalopoda fauna .of the strata of Werns- 
dorf.—Qn the stratasot Wernsdorf and their equivalents, by the 
same. 

June 15.—K. Fulkowsky, on the constituents of corallin.— 
B..Brauner, contribution to the chemistry of the cerite metals.— 
E. v. Haerdt], computatéon of the orbit of the planet Adria. 

June 22.—Ph, Knoll, contributions to the theory of respiratory 
inrfervation (part 2); on respiration with artificial stimulation of 
the cervical part of vagus,—-G, Stach, on the fossils collected in 
the Western Sahara, by O. Lenz during his journey to Timbuctu. 
They belong all to.the carboniferous, and show analogies with the 
fossils of the Belgian limestone.—F, Steindachner, ichthyological 
contributions (part 12) on a new Ezemias species, Æ. Holubi, 
from’ the valley of the Limpopo River (Transvaal),.—Th. 
Weinzweig, on the anatomy of laryngeal nerves. 


PARIS 
Academy of Sciences, June 26,—M. Jamin in the chair.— 
The president reported on the presentation of a commemoration 
medal to M. Pasteur on June 25, by a cammittee of friends and 
admirers. M. Dumas’ address and M. Pasteur’s reply are given 
in Comptes rendus. —A. telegram from the Emperor of Brazil 
stated that comet Wells was visible on the 17th (June). On the 
2oth the tail measmed 45°, and the nucleus was very bright.— 
On the reciprocal displacements of acids combined with oxide of 
-mercury, by M. Berthelot.—Note on the preparatory works of 
the submarine railway between France and England, and on the 
geological conditions under which they are executed, by M. 
Daubrée.—@n débris of mammoth found in the heart of Paris, 
by M. Gaudry. The locality is in the Rue Pagevin, the founda-’ 
tions of the new Hôtel des Postes. M. Gaudry showed a molar, 
Since Cuvier’s time numerous remains of large quaternary mam- 
mals have been found in Paris, and human remains contemporary 
with the mammoth.—Mobile tableau of the different attitudes of 
the horse in any pace, by M. Marey. He describes a device of 
M, Cuyer, in which a jointed figure of a horse is fixed on a 
board; the hoofs are painted different colours; and placed 
on corresponding coloured and numbered spaces on sheets 
of paste-board, so that different phases of a pace-can be 
represented. Direction is also :given in placing the Read, 
neck, sbady, and tail—Actfon of low temperatures on ithe 
vitality of trichinæ in meat, by MM. Bouley and Gibier. 
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Exposure of meat to a temperature of — 20° ard even 
—15° is ‘sufficient to kill theetrichine in it:—On the second 
comet of the year 1784, by M. Gyldén.—On -the* photographic 
spectrum of Comet I, 1882 (Wells), by. Dr. Huggins.—-On 
Lamineritez Lagrange, Sap., and Mar., By M. de Saporta.— 
Experimental study of the conditions that allow of rendering 
usual the employinent of theenethod of M. Toussaint for weak-’ 


„ening the virus of charbon and vaccinating animal species subject 


to splenic fever, by M..Chauveaure Heating (according to certain 
rules) blood infected with bacteria, makes it a vaccinating liquid- 
quite as sure as that of M. Pasteur. The temperature 43°-44° 
suffices. In an hour enough vaccine matter for 5oc%heep can be 
prepared from one guinea-pig.—M. Lallemand was elected Cor- 
respondent.in Physics in room of the late M. Billet.—On Eu- 
lerian integrals, by M. Zgnnery,.—On Abelian functions, by M. 

Appell.—On the reduction of Abelian integrals to` elliptic 
integrals, by M.-Picard.—On the perforating mafhine of Col. 

Beaumont employed on the submarine railway, by M.-Duval.— 
On the employment of zinc-carbon couplesgin electrolytes, by 
M. Tommasi. -A reply to@. Berthelot.—On silicium, by MM. 

Schitzenberger and Colson. Platinum plate or -wire, heated 
to a white red within .a thick layer of non-siliciferous lamp- 

black, gains weight, and has its fusibility increased, through 

fixation of silicium, which can only have come from the:crucible, 

From various experiments, the aythors*infer that nitrogen, and 

probably also oxygen, have a ré/e in the transport of silicium.— 
Acton of bimolybdate of potash on some oxides; production 

of corundum and specular iron ore, by M. Parmentier.—Action 

of sulphuretted hydrogen on sulphate of nickel in acetic solution, 

by M. Baubigny.—On the supposed compound NH, by M. 

Combes. Having repeated M. Maumene’s experiments, he gets 

only ammonia and carbonic acid.—On didymium, by M, Braunér. 

—Action of oxygenated water on the red colouring matter of 
blood and on hematosin, by M. Béchamp, : Hemoglobin and - 
hematosin behave, in contact with oxygenated water, as oxidable 
bodies. The blood contains two causes of decomposition as 
regards oxygenated water, viz..microzymas -and ‘hemoglobin— 
On gastric juice, by M. Chapoteant. Pepsine seems to -him-to 
be a combination of .an albuminoid matter with an-organic acid ; 

(he hopes to.prove this shortly).—On the differentiation of pro- 

toplasm in the nerve-fibres of Unionides, by M. Chatin,—On 
the sexual-organs of Ciona intestinalis, by M, Roule.—The eye 
of Proteus, by M. Desfosses. It has retinal development, but 
no crystalline lens, nor any refractive organ; thus it cannot be 
compared with the eye of any vertebrate.—New example of 
alternating generations ; cecidium of creeping Ranunculus [@c. 

Ranuncuacearum (pro parte)].and Puccinia of roses (Puccinia 
arundinacea, De), by M. Cornu,—On the disease of saffrons 

called ‘* Death,” by M. Prillieux.-On the petioles of Aletho- 

pteris, by M. Renault,—On the marine carboniferous of Upper 

Alsace ; discovery of its relations with the culm or the plant 

carboniferous, by MM. Bleicher and Mieg, 
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_ THE GEOLOGY OF CHINA 
China: Ergebnisse eigener | Reisen und darauf gegrindeter 


Studien. “Von P, Freiherrm von Richthofen. Zweiter 
* Band. (Berlin: Reimer, 1882.) 


HE second volume of Baron Ferdinand von Richt- 
hofen’s greet work on China has just appeared. 
Five years have elapsed since thg publication of the first 
volume, ang two additional volumes are promised to com- 
plete the work, which when its maps and full index have 
been supplied, ‘gill be a great storehouse of observations 
in almost every department of Geology. . Few geologists 
have enjoyed such opportunities of extended travel as 
have fallen to the Baron’s lot. Already familiar with the 
rocks of a large part, of Central Europe, he carried his 
knowledge and experienae to the .far‘*west of North 
. America, and did admirable service there as a pioneer to 
those who have [come after him. „Subsequently he set 
himself to explore the geological structure of the Chinese 
Empire, and he is now labofiously collecting and arrang- 
‘ing.the vast materials which he amassed ın his wanderings 
through the almost unknown geological formations of that 
wide region. 
His chapters are arranged in the chronological order 
_ of his journeys, and bristle.with local details, which, how- 
ever, are illustrated and made more ‘readily intelligible by 
numerous sections interspersed through the text, as well 
as ‘by sheets of coloured profiles. One of the most valu- 
able features of the book for general readers consists in 
the clear summaries of geological data which for -each 
great .district are given in larger:type. From these the 
salient points.in the geological structure of the different 
provinces and their bearing on systematic geology may be 
gatheréd by those who have not time to read the volu- 
minous narrative of details. The author confers a fur- 
ther and most welcome boon upon students by appending 
to his volume a final chapter .of, “ Geological Results,” 
wherein he gives à succinct but clear and interesting out- 
line.of what he conceives to have been the leading events 
in the geological history of -Ghina. 
accompanied throughout by: references to the pages where 
each Subject will be found treated in ample detail, the 
reader sees- at once where to turn secs galer informa- 
tion. ` : A 
Baron von Richthofen divides the story of the geologi- 
cal evolution of China into three chief periods. (1) That 
of the formation and plication. of the Archzan rocks ; (2) 
that of the Palzeozoic rocks toithe end of the Carboniferous 
epoch ; and (3) a vast continental period lasting from 
Paleozoic time up to the present day. The Archean 
gneiss, in highly inclined beds with a persistent N.N.W. 
strike, is.separated from all younger formations by a great 
abrasion and discordance. (It is.succeeded by .a younger 
gneiss and by mica-schist, hornblende-schist, quartzite, 
marble, coarse conglomerate, sandstone, and green slates, 
some of which canbe seen to lie uficonformably upon it. 
These various crystalline-masses underwent enormous pli- 
cation and subsequent dgnudation before the deposition 
of the Paleozoic-series upon them, They are succeeded 
VoL. XXVIL—No. 668. wo 


As this outline is f 


‘by a vast mass “of sedimentary material (12,000 to 20,080 
. feet thick) constituting the “Sinesian Series,” in “which 
arerfaceous rocks predominate in the lower and calcareous 
in the upper portions. The occurrence.of some forms of 


pods at the top.of this series indicates that in part it re- 
presents the period of the Primordial Fauna of Europe, 
and the Potsdam Sandstone of North America. These 
interesting and important fossils will be fully destnbed in 
a future volume of the work. It would appear that. the 
denudation of the elevated area of crystalline rocles con- 
tinued through the Silurian and Devonian period’. 
the latter period, or at its close, nsiderable terrestrial 
disturbance took place, whereby a generaf upheaval of the 


whole area was’ effected, with plication and fracture in 
Next came the deposit of the Carboni- 


‘certain tracts. 
ferous Limestone and of the coal-bearing sandstones 
shales and marine calcareous bands (With Productus semi- 
reticulatus) which overlie the limestone. The existence 
of coal in China was known many years ago, and English 
steamboats have been in the habit of coaling in Chinese 
ports from the produce of native workings. But the 
vast extent and geological relations of the coal-fieldg have 
first been made known by our author. One of his maps 
gives a graphic representation -of the enormous area of 
undisturbed country over which the nearly horizontal 
coal-bearing measures extend. There are at least two 
series of coals, one belonging to the true Carboniferous 
and the other to the Jurassic system. 


The close of the Carboniferous period was marked. by. 


an equable uprise, of the land towards the north and pli- 
‘cation in the south, with the outbreak of volcanic erup- 
tions. The result of these movernents was the final and 
persistent transformation of the greater part of China 
into land. Among the oldest deposits of that ancient 
terrestrial area are the coal-bearijg beds in the northern 
tracts of Chili and Shansi, which contain land-plants 


referable to the age of the Upper’ Jurassic rock$ of- 


Europe, and the coal-basin of Ta-tung-fu, the flora of 
which appears to be of Lower Jurassic age. "Among the 


| Dikellocephalus and Conocephalus @nd numerous bradhio- , * 


In - 


events of Mesozoic time was the outburst of porphyritic ` 


eruptive rocks, with which are associated masses of 
breccia and tuff 

Some of the most generally interesting ee of the 
volume are those that deal with the origin of the present 
surface-features and superficial deposits of China. 


The | 


author traces the history of the vast depression fôrming . 


the great plain or basin of China, and of the volcanic 
activity which took place there and in other parts of the 
empire during Tertiary and Post-Tertiary time. Those 
who have seén his first volume will be prepared to find 
that he ascribes much of the existing configuration of 
the Chinese Empire to prolonged denudation since the 
Post-Carboniferous elevation of the region iato dry land. 
He distinguishes three great climatic periods during 
which the denudation proceeded :—(1) The period of 
Erosion, in “which the existing contours of the firm sur- 
face under the Loess were carved out; (2) the period of 
the Steppes, when the peculiar conditions of the Central 
Asiatic steppes spread over Northern China ; and (3) the 
period of the Loess, or the duration of the existing 
m@teorological conditions, whereby the former steppe- 
land is desiccated and converted into loess-land. He 
M 


s 


, ‘the -co-operation of the sea is no doubt necessary. 
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‘ig disposed to regard “the steppe-period as contempo- 


- raneoas with the Ice-Age in Europe; but no traces- of 


glaciation occur in Northern China. He reiterates his 
swell-known views regarding the origin of the Loess, and 
citas a number of authprs who have elsewhere been led to 


' the same conclusion, that the deposit is essentially a 


subaérial one, formed by long-continued wind-drift with 
the help of vegetation. That “this conclusion is true for 
the high arid regions of Asia and Western America can- 
not be doubted by any attentive observer who has watched 
what , is now daily “zoing on in either of these re- 
gionse In his first volume the Loéss was spoken of* as 
“ subaérial ’’—a termgaltered in the present volume into 
“gohan,” whiah the author noticed for the first time em- 
ployed geologicallyein Mr. Clarence King’s Report on 
the “ Exploration of the Fortieth Parallel.” It is a‘very 
good term, but of much older date than the Baron sup- 
poses, for he will dind it in Captain Nelson’s suggestive 
paper on the Bahamas, published as far back as 
1852. 


In a section “Upon Abrasion and Transgression,”, 


the.author insists upon the paramount influence of the sea 
as an agent in planing down the surface of the land. 
“Regional abrasion,” he affirms, “can only be accom- 
plished by the advance of the breakers.” This used to 
be also the opinion of geologists in Britain, who from their 


“ insular position and stormy climate had exceptional ad- 


vantages in studying marine denudation. But there is 


- now a wide-spread conviction among them that the part 


played by the sea in the levelling.of land has been much 
exaggerated. For the production of a plain of. erosion 
But 
the abrasion of the land down to the level of the sea is 
the work of the sulhérial agents, and only the final touches 
are given by the breakers. “plain of marine denuda- 
tion & is the surface down to which a terrestrial area has 
been reduced. Its postion and form were mainly deter- 
mined by the lower limit of breaker action. But by far 
‘the greatest amount of abrasion was done by wind, rain, 
frost, rivers, glaciers, and other subaérial forces, which in 
fact reduce the land to the level at-which breaker action 
could take effect. Oscillations of level might doubtless 
assist the sea, but any such help would be of compara- 
tively trifling value. 

In a final section the author gives a sketch of thé coal- 
fields of Northern China, and analyses of sixty varieties 
of coa} which will be found of some economic interest. 
He must be congratulated on the appearance of this 
second volume. The task he has undertaken is a most 
laborious one ; but the method he follows is well suited 
to combine scrupulous attention to details and general 
intelligibility and’ interest. Without ample details his 
work would be of comparatively little value to those who 
shall hereafter travel over the same ground to verify, 
modify, or eXtend his observations. On the other hand, 


` mere details would repel ordinary readers ; but Baron von 


Richthofen’ skilfully caters for them in. his large print 
summaries, where they find the points so well put before 
them as to induce probably not a few to attack the volu- 
minous detail. It is to be hoped that the Baron may 
find ‘leisure enough to enable him soon to complete the 
work: 

: : ARCH. GEIKIE: 
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OLD. ENGLISH PLANT-NAMES » 


Sinonoma Bartholomei. A Glossary from q Fourteenth 
Century Manuscript in the Library of Pembroke College, 
Oxford, Edited by J. L. G. Mowat, M.A. (Oxford: 
. Clarendon Press, 1882.) 

T is announced that®“under the general title of 

‘Anecdota Oxoniensia,’.it is proposed to publish 

‘materials, chiefly inedited, taken directly from MS§., 

those preserved in the Bodleian and otper Oxford 

-Libraries to have the first claim to publication.’ The 

materials will be issued in four series—(1) Classical, (2) 

Semitic, (3) Aryan, (4jp~Medizeval and Modern; and the ' 

work named at the head of this notice is thefirst of the 

fourth series, i E 
Of the general value of thèse medizeval glossaries it is 

of course unnecessary *to speak. The “ Promptorium 
Parvulorum”’ (c. 1440), issued by the Camden Society in 
1865, and the Early English Text Society’s “ Manipulus 
Vocabulorum” (1570) and ‘ Catholicon Anglicum ” (1483) 
—the latter one of the most #ecent as it is one’ of the 
most useful of their publications—may well be styled 
priceless records of the English language. Our only 
regret is that the whole work from which the “‘ Sinonoma” 
is taken has not been mad® accessible, as Mr. Mowat’s 
brief preface renders it abundantly evident that it con- 
tains much which would be useful, and probably also 
amusing—if we may judge from the few sample extracts 
which he gives, one of which refers to the “‘pulvis pró 
instrumento ilo bellico sive diabolico quod vulgaliter 
dicitur gunne.” 

The editor tells us that “it was`in the plant-names 
chiefly that [his]interest lay”; and this is easily accounted 
for when we see how large a proportion words of that 
class bear to the whole glossary. We have lately had 
from Prof. Earle an interesting little volume on “ English 
Plant-Names froni the Tenth to the Fifteenth Century”; 
while the “ Dictionary of English Plant-Names” -by Mi. 
Holland and myself, of which the third and last part is 
nearly ready for issue by the English Dialect Society, is, 
I hope, fairly complete for such names from the days of 
William Turner downwards. Some day it will, I trust, be 
found practicable to combine these two, adding to them 
the names found in “ Promptorium Parvulorum”! and in 
other early glossaries, bogh’ published and unpublished ; 
and the “ Sinonoma”’ will form a useful, adjunct to such 
a work, There can be no doubt -that Mr. Earle’s book 
and the “ Dictionary,of English Plant-Names’”’ will be 
found to supplement one another to an extent hardly. sus- 
pected by Mr. Mowat, who, in spite of his interest in 
plant-names, does not seem to have consulted the latter — 
work. For instance, he gives “ Allium agreste, z. crawe- 
garlek, and adds in a footndte “ probably meadow- 
saffron.” A meadow plant would hardly be -termed 
agreste; and a reference to the “Dictionary” would have 
identified the crowgarlic with Alium vineale, which is so 
called by Turner (“ Names of Hebes’’), and is, or was, 
sometimes—jide Lisle’s “ Husbandry” (1757)—as trouble- 
some a weed among corn in England as it is in the 
continental vineyard from; which it took its: specific 
name. Later on (p.%8) we find Mr. Mowat saying of 
£ Allium sylveste” [sylvestre] that it “canbe. no- other 
! than meadow saffron.” He: again the designation 
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sylvestre should have put the editor on his guard; the 
reference to Fuchs which he gives shows clearly that 
some Alfuni was intended, and tracing the synonymy 
through Bauhin te Linnzeus, we find that 4. vineale is 
the species meant. Even apart from this evidence, it is 
obvious that the “sellers of simples” who substituted 
another herb for Zeucs zum Scordium would have selected 
one that had a similar smelf, and not one hke the Colchi- 
cifm, which has no such odour. Mr, Mowat rightly iden- 
tifies the £ Dosegresse”? of the “Sinonoma” (p. 41) with 
Potentilla Anserina ; but it ıs hardly accurate to say that 
it is “generally cleavers’’. (Galium Aparine). The 
“Dictionary of English Plant-Names” shows that the 
Potentilla is'at least as frequently called”goosegrass now- 
adays ; and it is the “Gosgres” of the Old English 
Medical MS. pritted in Archaeologia, vol. xxx. (p. 408)— 
a glossary containing many plant-names which have 
been too little noticed. “ Caputpurgium, 2. stafisagria,”’ 
is not Pedicularis, as glossed by Mr. Mowat—a plant 
supposed to favour thé growth of lice—but the Staves. 
acre, which has been used for destroying them since the 
days of Pliny. Similarly ‘Calendula, z. solsequium,” is 
not Caltha, but the Marigold, Calendula officinalts ; this 
is made quite clear by the description under Kalendula, 
which may be cited as an example of the capital diagnoses 
which the glossary contains, “ Kalendula est herba 
crescens in hortis portans florem rubeum vel croceum de 
quibus floribus faciunt sibi juvenculz coronas, solsequium 
idem,”. 

To make a glossary of this kind useful to other than 
English-speaking students, the plants should be identified 
with their Latin as well as by their English names. Even 
in America, thé mention of the cowslip would suggest, not 
Primula veris but Caltha palustris, Mr. Mowat says (quite 
correctly) that ‘‘pigle, pagle, paigle seems to be the regular 
old name for cowslip”; and he seems to imply that the 
entry “ pigle, ñ. stichewort,’’? may also refer to Primula 
veris. But a previous entry, “ Lingua avis, z. stichewort, z. 
pigle,” is quite sufficient to confirm the natural conclusion 
that by stitchwort Stedlaria Holostea (which is still com- 
monly so called} was intended ; and this plant is called 
pigle, by Gerard in his appendix of “names gathered out 
of ancient written and printed copies, and from the 
mouthes of plaine and simple cpuntrie people.” Under 
“ Serpillum”’ we find the name “ pelestre,” which Mr. 
Mowat queries “ palustre?” but this is a form of Peli- 
tory, already given on p. 34—“ Piretrum, pelestre idem ”— 
the name “Piretrum ” showing that Anacyclus Pyrethrum, 
not Parietaria, was intended; the Anacyclus also figures 
in the Glossary under the name of “ Dentaria,” in allusion 
to its former use in toothache. An instance.of the insuf- 
ficiency of English names is given in the gloss of “ Um- 
‘bilicus veneris, 2. penigresse,” as “penny-grass, penny- 
wort”; itis of course Cotyledon, not Hydrocotyle, which 
1s here meant, though the vernacular names are common 
to the two plants. š 

In most cases, however, where Mr. Mowat has given a 
modern synonym, it is correct; but I do not quite under- 
stand why only comparatively feW plaats are identified, 
as the identifications are by no meams, confined to cases 
of special difficulty, Some very obvious explanations are 
duly set forward, while in more doubtful cases help is 
often not forthcoming. 
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In the volume of Plant-Names which I hope to prepare 
for the Early Enghsh Text Society, I shall try to identify 


as faras possible all the plant-names, both English and | 
Latin, with their modern scientific equivalents. This will. 


be a tedious work, and one in whic mistakes are cert&in 
tooccur; but a foundation will then have been laid for the 
future production of a comprehensive work on English 
plant-names which shall take in all, from the earliest to 
the most recent. When such & work comes to be done, 
the great value of collections hike this of Mr. Mowat will 


become apparent. , JAMES BRITIEN 
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LETTERS TO THE EDITOR : 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous contniunications. 

[The Editor urgently requests covresponden® to keep their letters 
as short as possible. The pressure on has space is so great 
that it 1s impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.) 


The Analysis of the Tuning Fork 


Mr. HERMANN SMITH, in a letterın NATURE last week, 
commenting upon my paper read before the Physical Socieey on 
June ro, of which you gave a short report, offers some very 
cogent experiments in support of the evidence I have endea- 
voured to give, that the tuning-fork does not communicate its 
sonorous vibrations to a sounding-board through a weptroid, as 
we find generally accepted upon the theory of Chladm. In 
remarks upon my paper at the Physical Society, Lord Rayleigh 
suggested that this matter could be demonstrated by cutting a 
tuning-fork cut in both ends of a Jong steel bar in the manner I had 
done, for an experiment, m one end only ; we might then observe 
1f sonorous vibrations would be communicated through either of 
“the prongs of the double fork, at the opposite end to that set 10 
vibration, In the following week I constructed sucha fork, and 
I found that either of the nen-vibrating® prongs, when the 
opposite ones were set in vibration, would form a perfect stem 
to the fork, and communicate sonorous vibrations just as well as 
a single stem. In this case it will be seen that the prongs, 
which may be considered to form the stem, lead directly to the 
places on the fork pointed out as~its nodes by Chladni. „It 
appears, therefore, evident that a node. may communicate 
sonorous vibration to a sounding-board, 

After reading my paper Dr. Stone told me in conversation 
that he had constructed a tuning-fork with a rod projecting at right 
angles to the open space between the prongs, and directly from its 


stem, and that this rod communicated sonorous vibrations from- 


the fork to a sounding-board nearly as perfectly as the direct 
stem. This modified form of fork I also made by screwing a 
„stem into my experimental fork, which was made in the end of 
a flat steel bar, I found itto acts Dr. Stone had stated. These 
experiments appear further to show that sonorous vibrations are 
communicated through nodes to sounding-boards, Jf we* may 
apply this principle to stringed iastruments, we must look rather 
to the bridge than the transverse motion of the string, as the 
communicator of the sonorous vibrations which produces the 
note, I may say that the discussion of Chladm’s theory was not 
the object of my paper, the purpose of which was to show that 
the sonorous vibrations forming a note are possibly compounded 
of vibrations of much smaller amplitude than generally assumed, 
which was perhaps better demonstrated by other experiments. 

W. FigSTANLEY 
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The Mount Pisgah (U.S.) Stone Carvings. 


THE number of NATURE dated June 15 (p. 160) contains some 
statements relating to the curious stone carvings discovered by 
Mr. M. S. Valentine in the neighbourhood of Mount Pisgah, 
North Carolina, and now exhibited by him in Europe. Before 
leaving the United States, Mr. Valentine brought his specimens 
to Washington, in order to have them examined by Prof, Baird, 
the Director of the United States National Museum, and by 
mys@f. I am therefore enabled to express an opinion concerning 
them. Havmg been for many years in charge of the largest 
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existing collection of N orth American antiquities, I can safely 
asser(@that they are totally‘abnormal in character, that is, unlike 
any pre-Columbian stone carvings thus far found in the United 
States. They neither show the characteristics of the stone 
sculptures discovered in mounds, nor do they resemble the well- 
knewn specimens of mglern Indian art. In short, they are not 
typical at all, unless, indeed, we deem them sufficiently important 
to form a type for themselves. 
I cannot concede, to them, believing that they originated in com- 
paratively modern, certainly in post-Columbian, times, and were 
made bya few individuals gf the Indian, or, perhaps, even of 
the Caucasian, race. The rude attempts at imitating animals of 
the Old World are conslusive evidences that the makers either 
had-seen such animals, or knew at least that they existed, 

The carvings, it should further be taken into account,® are 
executed in soft potstong, a material easily yielding to the effects 
of exposure, and hence a short lapse of time would have sufficed 
to give them the’appearance of real antiquities. In fine, I con- 
sider these carvings as*a modern intrusion, and would deem it an 
extremely hazardous attempt to make them the basis for $pecu- 
lations bearing on the ethnology of North America, 

e : $ CHARLES Rau, 

Curator Department of Antiquities, 

~ U.S. National Museum- 

Smithsonian. Institution, Washington, D.C., June 27 





The Influence of Light on the Development of Bacteria 
In NATURE for July 12, 1877, there appeared a short com- 


mnunftation from Messrs. Downes and Blunt summarising the 
conclusions at which they had arrived as the result of mvestiga- 


_ tions on the influence of light on the development of lower 


) 


organisms. The experiments were described in detail in the 


’ Proceedings of the Royal Society for 1877 (vol. xxvi. p. 488), 


and were considered by them to show that light -is inimical to 
the development-of bacteria in Pasteur’s solution ;' but that for 
the full effect direct insolation is needed. Exposure to the sun’s 
rays, according to them, may simply retard development,-or it 
may coimpletely sterilise the solution, by killing bacteria or their 
germs contained in it. In a second paper read before the Royal 
Society-(Proceedings, vol. xxviii. p. 199), some further experiments 
were detailed, which, however, did not, I venture to think, do 
much towards settling the difficulties of the question, In the 
same volume of the Proceedings (p. 212) Prof. Tyndall supplied 
obsegvations of his own, which confirmed the conclusions of 
Messrs. Downes and Blynt, in so far as the retardation of ‘de- 
velopment was concerned, but differed on the point of sterilisa- 
tios by bacterial destruction being attainable by.insolation. At 
the last meeting of the British Association, Prof. Tyndall re- 
turned to the subject (NaTURE, September 15, 1881), and 
related: some- further experiments confirming what he had 
previously stated. - : 

I have-recently made a considerable series of experiments, 
with the hope that under_our bright Australian sun I might get 
results decisive on the point of difference between these inquirers 
and also confirming or negativing the result on which they were 
agreed, I made use of Cohn’s solution as the cultivation fluid 
and common one-ounce phials as the vessels. The solution was 
inoculated with a small quantity of fluid swarming with bacteria 
(B. t&mo), the bottles plugged with cotton wadding and exposed 
fully to the sun. Some of the experiments were made.in the 
hottest weather of Febtuary and March, and the later in April. 
To begin with, I simply placed the bottles on the outside of a 
window-sill, on which the sun shone during the greater part of 
the day, a temperature of 124° F, being noted on one occasion, 
and that probably not the highest reached. My first results 
seemed fully to confirm the conclusions of Messrs, Downes and 


‘Blunt, complete sterilisation apparently being sometimes attained, . 


at least as famas bacterial growth was concerned, the destruction 
of mould spores, as also noted by them, not being so easily 
accomplished. Suspecting at last that the effect might possibly 
‘be due as much to elevation of temperature as to any special 
chemical or other action of the sun’s rays, I varied my pro- 
. cedure, I was led to do this, in part by the cireumstance that I 
had not seen diffused light check in‘ any way the bacterial 
growth, when the solution exposed to it was kept at the same 
temperature approximately as that in other bottles closely 
wrapped in brown paper. It did happen, indeed, that the 
-exposed solution became opalescent sooner than that which had 
been guarded. The method ultimately adopted was, to suspend 


` 


Such an importance, however, - 


the bottle outside of a*window; and the particulars of owe experi- 
ment will make clear what resulted, and show the general 
method. G@n April 6, at 2 p.m., the weather bejng bright but 
cool, these bottles, contaming each two drachms of inoculated 
solution, were suspended outside of a wimdow. The 7th was 
cloudy, the 8th bright and cool; and on the gth, which was 
bright and war, all were still found transparent, and, at 9 a.m., 
one was brought in out of fhe sun, On the roth, which was 
also bright, another was taken iu at 9 a.m., the one which was 
left out showing, at that time, “faint signs of cloudiness, A 
thermometer hung up beside it marked a-temperature of 98°F. 
Next day, the 11th, atga.m., the exposed -solutjen was quite 


“milky, the others just beginning to show traces of opalescence, 


the one removed on the gth being least advanced. This experi- 
ment, even by itself, was almost decisive. It established the 
fact that insolation byai&elf does not prevent the growth of 
bacteria in a perfectly transparent medium, and does not even 
retard it, relatively to the time needed in solution less exposed, 
butkept at a rather lower temperature, fn another experiment 
I found two bottles continuously exposed to the sun during two 
bright days, become milly, the bacterial growth, in fdct, only 
beginning then, no trace of cloudiness having shown itself during 
five previous days which were dark ‘and cold, i 
' The conclusion I came to of necessity was, that the bacterial 
development was mainly, if not wholly, dependent on tempera- 
ture. On referfing to a paper by Dr. Ed. Eidam, in Cohn’s 
Beiträge sur Biologie der Pflanzen, Heft iii., I found that he had 
proved that the bacterium termo'passes into a torpid condition 
(Warmestarre), when exposed to a temperature of between 40° 
and 45° C. (104°-113° F.); is killed by seven days exposure at 
45° C., by fourteen hours at 47 C. (116° 3 F.), by three to four’ 
hours at 50°—52° C. (122°-125°6° F.), and by one hour at 60° C,’ 
(140° F.). In this country there need be no difficulty in getting 
a heat in the sun, greater than even the highest of these; and I’ 
should think it possible enough in England, on a hot summer 
day, to get a temperature in exposed situations considerably over 
104° F., sufficient to paralyse the bacteria, or even to kill them, ‘ 
if the exposure was long enough continued. Any explanation 
of the difference between the results of Messrs. Downes and 
Blunt, and those of Prof. Tyndall, on the point of complete 
sterilisation, is simply that, while they used- small test-tubes, his 
solutions were contained in flasks, and that the larger body of 
fluid less easily reached the highest temperature attainable under 
the conditions. The different results, with very small and larger 
tubes, observed by the former, and to them -evidently- inexpli- 
cable, if not simply accidental, is best explained on the same 
principle. ye.” o : 
! It is true that Prof. Tyndall agrees with the other inquirers in 
disclaiming the notion that the apparently inimical influence ‘of 
light-can be ascribed to difference of-temperature ; but it is 
evident that it had not occurred to them, that any possible eleva- 
tion of temperature could act otherwise than by favouring bacte- 
rial growth and multiplication, This is plain, from the words 
used by Messrs. Downes and Blunt (Proceedings, vol. xxvi. p. 
491), when, trying to account- for some anomaly, they remark 
that ‘‘ external conditions—notably temperature—may retard or 
connteract the preservativé quality of the solar rays, It must 
be understood, however, that the putrefactive tendency of warmth 
does not, in our experience, with this solution at least, override 
what we termed the preservative quality of light; for, provided 
that there was the full “amount of sunlight, we have preserved 
tubes exposed continuously from day to day as readily in hot- 
weather as in cool.” Prof. Tyndall, in his recent paper, speaks 
of- his flasks having been exposed to strong sunshine for a whole 
summer's day; and, with reference to the more rapid occurrence 
of turbidity in those which had geen shaded, adds: “* This 
résult is not due to mere difference of temperature between the 
infusions, On many occasions the temperature of the exposed ` 
flasks was far more favourable to the ‘development of life than 
that of the shaded ones.” oe 
I feel the boldness of criticising the conclusions aimed at by 
such a famous investigator as Tyndall, and all the more when _ 
these are in accord, in the main, with those of other inquirers, 
the joint results having hitherto, to all appearance, been accepted 
ag unimpeachable. J do $o only after careful observation and 
consideration, and with the hope that further investigations, made 
with due precautionsy Will establish the correctness of what I 
have here stated. My researches in detail will bé brought before 
the Royal Society of Victoria at the next meeting, and I will 
take the liberty of forwarding yof a copy of the paper when 
i R N 
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printed, and of distributing a few others, It contains anaccount | above the houses. It seems ‘to me uncertain whether itewas a 


of experiments for the purpose ofe testing the action of sun and | globulous lightmng or a true fireball’ The phenomenon showed 
air on dried bActeria, which have some interest, but which the | a fiery tail and exploded without any sound, 








fear of trespassing unduly on your space prevents me from Recapitulating, there seems to have been observed the fol-* 
entering on-here, Ü James JAMIESON. lowing fireballs of great sıze :— ` ~ > ` 
Melbourne, May 22 Z ‘March 12, 8 p.m. (Groningen M.T.) at Haren. ` 
. oo oo «43,0 4.m ogy ” ” 
Fireballs observed in the Netherlands x9 132 s ” Bergen (N. Holland), 
. k May I, 3-45 » ” “ys Enumatil. 
IN the well-known ‘Meteoric Astronomy” of Dr. D. Kirk- “a oe 5 s» Assen Probably - 
+ man, p. 67, gs to be found the following note, on the occasion of H i ET ajy s» Veenhuizen } the same, 
the interesti shower aust and cag a n Colsbria on the’ s4 Pu i s *Groningen. í 
13th and 14th of March, 1813. ‘“The date of this remarkable | _ m. mlishinings ° 
‘occurrence is worthy of note, as a probable aérolite epoch. Pinan y a fireball Gn Leite ta aes ee re, 
From the 12th to the 15th of March vagphave the following falls Gan I 3.45 Eire Tones ese B, J E. CRONEMAN: 
of meteoric stones. . . ..” &e. (7 cases). . romngen; June 19 E 
= reference to this noe it may interest your readers that on 2 j ; ` t 
the night of 12-13 March last twọ great meteors were observed ini i 
in two different plaeesin the Netherlands. The first observation, s Aluminium for Movable: Coils 


made near the village of: Haren (four %and a half kilom. S. of | . AT the Oxford meeting of the Physical Society, after Dr. W. 
Groningen), by the schoolmastér, Mr. H. Bos, at 1 a.m., refers | H. Stone’s interesting description of an_electrodynamometer 
to a bright fireball, shining with a splendid’ bluish red” hght,-| designed for medical purposes with the movable coil, made of 
illuminating the night, leaving a violet train, which lasted some‘| aluminium wire for the sake of lightness, I took the liberty to 
moments. The path seers to have been from a point not far | remark that about eight yearsago Dr. Werner Siemens had 
beneath the zenith, in an azimuth of 115° to* another at 108° | made use of aluminum wire for the movable bobbin of his 
~ azimuth, and had a length of 45°, which was traversed by the | ¢ynamo-reday. - f ; 
phenomenon in 4 or 5 seconds. After 85 seconds—measured I was then under the impression that this fact was probably 
afterwards by means of a watch and by the distance of the objects | not known in this country’; a friend has, however, since called 
which the observer had passed, going with a known velocity—a | my attention to a short paragraph in the Telegraphic FourMal of 
full detonation, like a distant canfhon-shot, was heard in the same | 1878, p. 53, in which it is already mentioried. ` 
direction, ` i $ One of these dynamo-relays was shown working at the Paris. 
, On thesame night, and at the same hour, another fireball was | Electrical Exhibition, and Messrs. Siemens and Halske have 
seen near the village.of Bergen, in North Holland. Theschool- | made use of the same principle in their so-called soot-recorder 
master, J. Francken, gives me the following indications of its | (see Telegraphic Journal, 1878, p. 90), an instrument well 
path, found by him after having interviewed the observer. It | suited for the registration of currents of varying direction and- 
went from N.E. in altitude of §0° to S.E. in an altitude of a | strength.. ` 
little less than 40° It is therefore impossible that this pheno- At the meeting I further said that in some of the coils made 
menon should be the same as the former, the di-ection of the | of very thin aluminium wire, I had found an increase of resist- 
course being opposite. A second observer gave nearly the same | ance after the lapse of some time, and that this increase was 
direction. é proved to exist at the place where two lengths of wire had been 
It 1s worthy of remark that another violet meteor had been { joined by twisting them round each other. e ‘ 
seen near Haren on March 12 at 8 p.m. in the S.W.? : Some experiments were afterwards made to coat the ends of 
A fourth meteor of the greatest size, described as being as | the wire with an electrolytic deposit of copper, and then solder 
great as the full moon, was seen by three policemen, from whom | them together; but the best and most natural way to overgome 
I have received tolerably harmonising records, though they were | the difficulty is to make the coil all of ẹne length of wire, and. 
standing in different positions in the town.. The time of ap- | thereby dispense with all internal joints. : 
pearance was May 1, at 4 a.m. precisely, or perhaps three A similar increase of resistance at the place of contact between - 
` minutes afterwards, and the direction of the course was S.S.E, | aluminium wire and mercury I had already observed several 
to N.N.E. It was described by one of the observers as beginning | years previously; the cause of it séems to be the formation of a 
like a shooting star (though already lightening the sky), falling | very thin film of aluminum oxide on the surface of the wire. 


downwards and rising again in a curve from S.S.E. to N.N.E,, T have been led to make the above remarks after perusing the~ 
increasing in the meanwhile to a great ball of a splendid purple | closing paragraph of Dr. Stone’s article in NATURE, vol. xxvi. 
light, and showing a train of a silvery colour. The phenomenon | p. Zor. k z EUGENE OBACH 
lasted. 50 seconds (?) measured by.a watch. No sound was heard. Woolwich, July 3. ` 


The-disappearance was instantaneous, Itis uncertain if an ex- 
plosion was really observed. The aÑituđe seems to have been 
at the beginning, and at the end point perhaps 10°, some- The Recent Weather 
what higher in the middle, as I have attempted to determine ¢ze loco. Tux article published in NATURE, vol, xxv. p, 225, entitled 
, The second observer estimated the duration of the phenomenon | «s Recent Weather,” attracted attention from meteorologists in 
tobe 13 seconds. Even when this is accepted, the body must have | China from the fact that, the extraordinary character of the 
been very distant, and of a great. volume, though increased | season therein discussed was observable in China also ` In my 
apparently by irradiation. aac Report on the Health of Wenchau, I referred to the unprece-» 
The same morning, at 3h. 45m. a.m. there was also seen a great dentedly high reading of the barometer ïn this part of the world, 
meteor, going from WwW. to E. near Enumatil (8 kilom. W.), and | at the same time that a like phenomenon was observed™in: 
at Assen (S, from Groningen| It seems not to be identical with | Western Europe. : 7 
the former, At Assen there was heard a buzzing sound. The | NATURE records that November last showed the highest 
Enumatil observers compare the phenomenon, whose colour was | ‘thermometrical range that has been known since thermometers 
white with a red train, to a drum-major’s ‘staff. The Assen | came into use. - On referring to the tables of Dr® Zrightsche 
observers speak of a bluish train or tail, which seemed to be (director of the Belgian Observatory at Peking), I find that the 
smoke, The same was seen by the sluice-keeper, G. Mulder, | mean temperature at Shanghai of that month for-a period of 
at Veenhuizen (W. of Assen), who heard also the buzzing sound, | twelye years falls considerably below that of the record for 
and gives also the direction W.—E, The ball passed S. of the November last ; and finally we learn from NATURE that the 
zenith (Assen). : - | winter of 1881-82 in Western Europe was an “open one,” 
€ Still another great fireball was observed at Bourtange (S.E. | which was the case in Eastern Asia; the port of Tientsin, for 
of Groningen) at 5h, 12m. (local time) &.m. on the same example, having been closed by ice later, and opened to naviga- 
morning. It had a quick motion from SSW, to E. It gave the | tion earlier than usual, When the meteorological reports are all 
impression of being very near the earth, only some meters | gathered in, it will ‘be found that the abnormalities which cha- 
eee Oe ene ee al, Siri , EEA : : racterised last winter were coincident with like phenomena in 
(1882), p. 40, is mentioned likewise a aea be De til Kisin Ba x this part of the world, D. J - MACGOWAN 
March 13, 1875, by Mr? T. Kohl. ; Wenchau, May 17 
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. t“ Megaceros Hibernicus” in Peat 


e 
My friend, Dr. Leith Adams, has given it as his opinion that 
the Irish elk is only found in the clay or marl under tht peat, 


*-while I contended that some of them occur in the peat, this 


opinion being formed fgom reports of finds in the counties of 
Limerick, Carlow, and Wexford, also from the colour and 
appearance of the bones; still I could not be positive, as I had 
not myself seen the bones raised out of the peat. Last week, 
however, I heard from Capt. Woodrift, Kilowen Inch, Co: 
Wexfogd, that he had found an elk’s head in the peat, and I 
went to see it, . It was lying on its back altogether in the peat, 
“except some of the pojnts of the horns, The portions in the 
clay ynder the peat were quite hard, while those in the peat were 
soft, put became quite hard a short time after they were taken 


out. 

The “ Elk- Hole” $t Kilowen is a very remarkable “place, 
because,-althoufh very small, not 200 yards in diameter, yet at 
the present time the *emains of over ten skeletons of elks have 
"been taken out of it; while in the undisturbed portion*of the 


. bog there are probably other skeletons. A few miles to the 


south-west of Kilowen there ıs the small bog of Axe, in which 
the remains of the ©. megaceros- has also been found. 
Ovoca, July8 -. G. H. KINAHAN 





- _ Perception of Colour . 


HAPPENING to be reading out of doors, while the sun was 
shining on my book, I noticed that patches of weed on the lawn 
-appeared peculiarly conspicuous in their difference of tint from 
the grass. The same patches of weed close-cropped to the level 
-of the grass were ordinarily scarcely observable from difference 
of-colour, Now, as I looked up from -my book—my eyes 
dazzled with the glare—they appeared to me to have a strong 
blue tint. My attention thus being drawn to the point, I ex- 
tended my observations, with the following results, which, if 
new, will doubtless prove interesting to some of your readers, 
‘I found that if the eye was exposed for two or three minutes to 
„the action of a very strong light, dy looking at a sheet of white 
paper, while bright sunshine fell on it, the capacity of the eye 
for perception of colour was curiously modified, under certain 
conditions. For example : if, on the instant after the exposure 
of the eye to strong light, as described—solarisation I will call 
it—flowers_ of various colours, placed in a shady part of a room 
were examined, a pink rose appeared the colour of lavender ; 
daik crimson Sweet William, almost black; magenta Snap- 
dragon, indigo ; scarlet Poppy, orange; the eye was, in fact, 
reg-blind. After a minute or two, the eye recovered its normal 
sensibility to red, and the flowers assumed their natural colour. 

In order to ascertain that the-mal-perception of colour, under 
the conditions descrited, was due to the action of strong light 


* on the eye, and not to any other circumstance, I repeated the 


experiment, allowing the solarisation to take place on’ one eye 


only, the other eye being kept shut until the moment of making 


the observation. I then found, as before, that the solarised eye 
was red-blind to objects in a subdued light for a minute or two 
after solarisation, but sensitive to blue, and in less degree to 
yellow, while the non-solarised eye was perfectly normal in its 
` perception of all the colours. By alternately closing and open- 
ing the solarised and non-solarised eye, the difference in colours 
` perceived by the two eyes was extremely strik mg—the rose was, 
as seen by one eye, pink, by the other eye, blue, It must be 
remembered that the effects described were. produced when the 
“flowers were observed in a room not strongly lighted. -~ 
When a corresponding experiment was made with 
in the sunshine instead of in the shade, it was found that 
a reverse ‘effect was prcduced—that every colour, and red 
particular, was intenser to the solarised eye than to the non- 
, solarised eye—as was readily seen by alternately shutting and 
opening them. ~To the solarised eye a red rose-bud was deep 
red; to’ the other eye light red,. The red of the poppy was 
deeper and more vivid to the solaiised eye. A calceolaria 
was orange chrome to the solarised eye, lemon chrome to the 
non-solarised eye. A viola was dark violet to the solarised 
eye, a colder tone cf blue to the non-solarised eye. 
_ I found that after the insensibility to dimly lighted red and 
orange (the effect of solarisation) had worn off, a reverse condi- 
tion succeeded, for example, venetian red, which was a dirty 
brown, as ‘een the instant after solarisation, appeared gradually 


“ to change to a full vermillion. I found also that portionseof the 


solarised eye that had escaped the solarising action behaved like 


A `~ 






the flowers 


s 
the non-solarised eye. I leave the explanation of th€se slight 
observations to those within, whose special field of study they 
naturally Æl, only remarking that the power of the eye, 
fatigued by solarisation to perceive blue light, and light of no 
other colour, under the conditions descrifed, seems to suggest 
that the eye, like almost all matter sensitive to light, is more 
sensitiye to blue rays than rays of lower refrangibility. ` 
Lancing, July 10 _J. W. Swan 








WATER-JET PROPELLERY 


VERY early in the history of, steam navigation, 

attempts were made to employ the “hydraulic” or 
“ water-jet” propellgg About 1782 Rumsey began to 
work in this direction, using a steam-engihe ġo force water 


out at the stern of a boat, the inlet being at the bow. “His , 


experiments are said to have extended over twenty years, 
but led to no practical result, Another*American, named 
Livingston, applied thé same principle of propulsion in a 
different manner. A horizontal wheel, or turbine, was 
placed in the bottom of the boat, near the middle of the 


length, the water was admitted from beneath it, and - 


expelled from, the periphery of “the wheel through an 
opening at the after part of the boat. In 1798 a monopoly 
was granted to Livingston for twenty years by the State 
‘of New York, on condition that within a given period he- 
produced a vessel capable of attaining the speed of four 
miles an hour. This condition was not fulfilled, and; as 
is well known, the first successful steamers’ built in this 
country or abroad were propelled by paddle wheels. This 
form of propeller alone was employed for nearly forty 
years, during which period steam-ships increased greatly 
‘in numbers, size, and speed, proving themselves well 


Adapted not merely for service on inland and coasting 


navigation, but also for ocean voyages. Just when the 
Transatlantic steam service had been successfully com- 
menced by- the Great Western and Sirius, both paddle 
steamers, the scréw-propeller began to threaten the 
supremacy of thé paddle-wheel; and the success of the 
Archimedes in 1840 led to the adoption of the’screw in the, 
Great Britain, as well as the construction of the screw- 
sloop Rattler for the Royal Navy. Soon after came a 


‘révival of the water-jet propeller by the Messrs, Ruthven’ ` 


| of Edinburgh. In 1843 their first vessel was tried, attain- 


ing a speed of about seven miles an hour. Ten years 
later a fishing-vessel was built on the same principle, and 
exceeded nine miles an hour. Several other river steamers 
and small craft were constiucted with jet-propellers in the 
period 1853-65, but they were all comparatively.slow, and 
the plan did not grow into favour either as a substitute 
for the paddle-wheel or the screw. eo ee 
There were certain features in the jet-propellef which 
recommended it to the judgment of many naval officers 
who had witnessed the trials of vessels so fitted; their 


tian of a small arméured vessel, appropriately named the 
Waterwitch, which was to be fitted with Ruthven’s prò- 
peller. Admiral Sir George Eliot was one of the principal 
advocates of a trial, of the new system; in which he has 
always continued to take a great interest. In the German 
navy, trials of the Ruthven system have also been made 
on a small vessel named the A7va/, and experiments of a 
“similar nature have been made in Sweden. At the present 
time Messrs. Thornycroft are building for the Admiralty 
a torpedo-boat, to be propelled by water-jets, the trials of 
which are awaited with interest, since ‘they will furnish 
another comparison between the performances of the 
“hydraulic propeller and the screw. - ; a 
The Ruthven systefn agrees in its main features with 
the proposal made by Livingston forty years earlier”, As 
‘an example the arrangements of the Waterw7tch may be 
briefly described. Openings are made in the bottom of 
the ship amidships, to admié the water into a powerful 
centrifugal pump or turbine, the axis of which is vertical. 


‘ 


influence led the Admiralty in 1865 to order the construcy ` 


a 
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The nfain engines drive the turbine, expelling the water 
with considerable velocity through curved pipes or pas- 
sages leading to “nozzles” placed on each Side at the 
level of the watgr-surface. When the vessel is gomg 
~ ahead the jets are delivered sternwards ; if it is desired to 
~ move astern the engines are not reversed, but valves are 
operated: in the’ outlet-pipes, and the jets are delivered 
through the forward ends of the nozzles. .These motions 
of the.valves can be made from the deck by an officer in 
command, If desired, the jet on one side can be delivered 
ahead, an& that on the other side astern, the vessel then 
turning without headway. This power of control over the 
movements of the vessel, without reversing the engines, is 
one of the chief advantages claimed for the system; and 
it is undoubtedly of value, Wecially in war-shıps. 
Another ađvantagé claimed for the jet-propeller 1s the 
power of turning.1t on an emergency, into a powerful 
pump, by which large quantities of water can be dis- 
charged from the interior of a ship that has been damaged 
in action, This latter feature cannot be regarded as of 
primary importance, however, seeing that modern war- 
ships are minutely sub-divided into water-tight compart- 
ments, and must depend for their flotation upon the in- 
tegrity of the bulkheads nd other partitions, if their 
skins have been broken through by ramming or torpedo- 
explosions. A further claim on behalf of the jet-propeller 
for war-ships is based upon the less risk of disablement 
~m action, as compared with screws or paddle-wheels ; and 
this claim may be admitted. -On the other side must be 
set the fact that all the trials made hitherto in vessels 
fitted on the Ruthven system have shown a less speed for 
a given amount of engine-power than would have been 
obtained with the screw-propeller. It may be urged, of 
course, that the decrease in speed should be accepted, at 
least in special cases, in order to secure the undoubted 
benefit of the hydraulic system. But the geneial feeling 
of naval architects and marine engineers is in favour of the 
use of twin-screws rather than water-jets for war-ships, the 
duplication of machinery and propellers decreasing the 
risk of disablement, giving great manceuvring power, and 
securing higher speed than could be obtained with the jet 
propeller. 

Recently further trials have been made with a vessel 
built in Germany, from the designs of Dr. Fleischer, who 
claims to have devised a novel and more efficient system 
of hydratlic propulsion, A brief notice of the invention 
appeared in NATURE, vol. xxvi., p..18; fuller details are 
to be found in two pamphlets published by the inventor : 
“ Der Hydromotor,” and “ Die“Physik des Hydromotors” 
(Kiel, 1881). The first of these pamphlets contains a 
general description of the system, as applied in the 
Aydromotor (a. vessel of 110 feeg in length, and about 100 
tons displacement),a summary of her trials, compared 
with those of earlier vessels engined on Ruthven’s system, 
and an enumeration of the advantages to be obtained by 
using jet-propellers instead of screws or paddles. The 
second pamphlet contains a statement of the experi- 
mental and mathematical investigations conducted by 
Dr, Fleischer in working out his system. 

Dr. Fleischer dispenses with a turbine, and allows the 
steam to act directly upon the water in two large vertical 
cylinders placed amidships. These two cylinders com- 
municate with the ejecting nozzles which are situated on 
either side of the keel. In each cylinder there is a “float” 
or piston of nearly the same diameter as the cylinder, 
with a closed spherical top ; when this float is in its ex- 
treme upper position, the cylinder is full of water. Steam is 

- then admitted into the upper part of the cylinder above the 
float, the latter is pressed down, and the water 1s expelled 
through the nozzle-pipe with great velocity. Ata certain 


s 

At the conclusion of the stroke, the exhaust-valve from 
the steam space to the condenser is opened, the*steam 
rushes out, forming a partial vacuum above the float, and 
the water enters, pressing the float up. The entry of the 
water at this stage is partly -hrough the nozzle, and partly 
from a separate valve communi@ating with the water- 
space of the surface condenser. In order to utilise the 
vacuum as much as possible, and to- increase the 
effective “head” of water during the down stroke, the 
cylinders are placed as high ag convenient in the vessel. 
Two cylinders acting alternately were used in the Hydro- 
motor, for larger or swifter vessels łt is proposed to use a 
greater number of similar cylinders. As in other jet- 
propelled vessels valves operated from the deck tnable 
the commanding officer to reverse the direction of outflow 
of either or both jets, making the vessel move ahead or 
astern, or turn on her centre. The position of the nozzles 
in the Hydromotor is not so favourable to manceuvring 
power as in the Waterwiitch, and the difference in 
behaviour is likely to be appreciable. - 

Greater interest attaches to the tri@ls of speed than to 
those of turning. Unfortunately the records are too 
meagre to enable a decisive opinion to be formed on the. 


|, Merits of the new system as compared with that of Ruth- 


ven. Dr. Fleischer claims that the Hydromotor attained 
a speed of 9 knots with 100 indicated horse-power ; but 
the conditions under which this speed was attained may 
have differed considerably from those under which 
measured-mile speed trials are conducted in this country. 
Any exact comparison of the performances of two steam- 
ships with either similar or different systems of propul- 
sion, demands as its basis the elimination of all varying 
conditions, the determination of the true mean speed, and 
the calculation of the engine-power corresponding to that 
speed. Dr. Fleischer may have done all this, but it does 
not clearly appear in his publications whether he has or 
not. He distinctly claims for his system a very high 
“efficiency” as compared with that of Ruthven, but it 
will be shown hereafter.that the formwla which he uses is 
not absolutely correct; and what is more important to 
note is the circumstance that Dr. Fleischer clearly does not 
possess the experimental data respecting the resistance 
offered by the water to the motién of the Hydromotor 
when towed at various speeds, which would enable hug to 
express the true efficiency of the propelling apparatus. 
On this point a few further remarks may be permittted. 


Supposing a vessel tc be towed at any speed, and her | 


resistance to be ascertained by a dynamometer, the horse- 
power expended in overcoming that resistance can be 
calculated, and. in the terminology of the late Mr. Froude, 
is styled the “effective hozse-power.’’ Next let it be 
supposed that the vessel is driven at-the same speed 
by her own machinery, and that the “indicated horse- 
power” in the cylinders is ascertained. The ratio of 
the “effective’’ to the.“ indicated” horse-power expresses 
the true efficiency of the propelling apparatus, excluding 
from the account, of course, the efficiency of the boners. 
Now what has been said above respecting Dr. Fleischer’s 
figures simply amounts to this: he does not appear to 
have ascertained the effective horse-power of the Hydro- 
motor, and consequently cannot express the true efficiency 
except as an estimate. 

The excess of the indicated horse-power over the effec- 
tive in any steam-ship ıs to be accounted*for by the 
waste-work of the mechanism, the waste-work of the pro- 
pellers, and the “augment” of the tow-rope resistance 
produced by the action of the propellers. In good 
examples of screw-steamers the effective horse-power at 
full speed has been found to vary from 4o to 60 per cent. 
of the indicated power. Dr. -Fleischer claims for the 


- portion of the stroke, the admission® of steam is shut off | ydvomotor a corresponding efficiency -of about 34 per 


automatically, the remainder of the stroke being per- 
formed during the expansion of the steam, and the 


velocity of ejection of the water gradually diminishing. | 


A 
ra 
$ œ 


cent. at full speed ; but not, ıt would seem, with any cer- 
tainty. : ; 
Passing by this comparison yith screw-propelled ships, - 
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the Hydromotor may be compared with the Waterwitch. 
She gains tipon the latter obviously in the avoidance of 
much, waste-work in the. mechanism In the Ruthven 
system there is necessarily more waste-work in the engines 
whigh drive the turbines, and in the friction of the water 
in the tarbines.and passages to the nozzles, than-has to 
be incurred in the Fleischer system On the other hand, 
in the latter.system, there must be some loss from con- 
densation of steam in the cylinders, and the high mean 
velocity*of ejection must þe a disadvantage. The con- 
siderable variations in the velocity of ejection at different 
parts of the stroke mast also be a disadvantage, as com- 
paréd*with the uniform velocity of delivery from.a tur- 


-bine: * Respecting the condensation it is asserted, as the, 


result of experiment, that the losses are exceedingly small, 
the cylinders being wood-lined,.and a layer of. hot water 
being formed belowe the float. Experienced engineers 
weie scarcely prepared for-this satisfactory result, antici- 
pating that more serious losses would occur from the 
alternate heatıng and cooling of the cylinders. Of course, 
-experience in such ‘a matter is the true.test; but.it is to 
be observed that the Hydromotor appears to have. very 
-ample boiler-power in relation to the indicated horse: 


‘power assigned- to her maximum speed. Losses from, 


condensation cannot be: estimated from the statement of 
indicated horse-power. The indicator diagrams .which 
havegseen published, show a-very good performance. ` 
The varying rate of outflow through the nozzles must 
be.a sdurce of disadvantage in the Fleischer .system. 
For the hydromotor it is stated that the seaz velocity of 


_ -outflow was about 66 feet per second when the speed of 


the vessel was about 15 feet per second, We are not 


‘informed what was the maximum velocity of outflow; the’ 


minimum velocity is said to have exceeded the speed of 
the vessel. This varying velocity, of course, carries with 
ita varying thrust, and the hydromotor in this respect 
must be less favourable to uniform motion of the ship 
‘than the screw or paddle or Ruthven propeller, where 
the thrust can be*kept practically constant. With two 
cylinders this might be more felt than with four or more 
cylinders, but in all cases the drawback must exist.. 

~“ The high mean rate of outflow involved in the Fleischer 
system is contrary to the generally accepted view as to 
theecondition most favourable to efficiency. For a given 
-speed ‘of ship, neglecting the augment of tow-rope 
resistance which may be caused by the action of. the 
propeller, there must be a certain thrust developed, 
which will overcome the resistance of the water to the 
-advance of the ship. This thrust in the jet-propeller is 
measured by the sternward momentum generated in the 
jets: No matter how the mechanism may be arranged; 
what has to be done by ıt is to impart to water which has 
entered: the ship and acquired her forward velocity, a 


` “sternward momentum which shall have a reaction equal 


-and 8pposite to the fluid resistance. Momentum, it need 
hardly be explained, involves the consideration both of 
the weight of the water acted upon and of the velocity 
imparted to it in each unit of time. Nor is it possible 
to ‘create this momentum in the water expelled from the 
nozzles without doing waste-work. in overcoming fric- 
tional’ and other resistances. The magnitude of. this 
waste work may vary greatly in different examples, and 
itis difficu to estimate its value apart from.experiment. 
-Hence in- theoretical investigations, this waste-work 1s 
usually ‘neglected, although ın practice it is of great 
importance. x o 

’ Leaving .out of* account for the moment this waste- 
work, and the possible influence upon the efficiency of the 
propeller exercised by the disturbance produced in the 
suriounding water by the passage of the ship, it may be 
well to explain briefly the accepted theory of the action 


. of jet-propellers. This is done in the following equa- 


tions :— 


Let v = the speed of outflow of the jets from the nozzles - 


= > ns "ara a 
in feet per second, ve= the speed of ddvance of the ship, 
A'== the joint sectional area of the nozzles in square feet, 
w = weight in lbs. of a cubic foot of water. Then— 


: Cubic feet of water acted upon per second =A. V. 
Sternward velocity of jets in relationʻto still ee = 
water 3 Tume 
Thrust, or Momentum ereated w : 

ı per second l = ge Arn), 


| where g is the accelerating force of $ravity—say 32 feet 


per second. For sea-water w=64; so that w+g=2 
(nearly) Hence ! 
Thrust (in sea-water)=2A.V-. (V—v). 
' Under the foregoing assumptions, we also have 
U= Useful work of propeller Gn} =work done in” pro- 


unit of time) ers pelling ship. 
- . | Thrust X speed of 
I , ship. 
a a © ~ =2AV(V—9). v. 
W=waste work in race =h vis viva. . š 


: =AV. (v—v) 
= ZAV (V-V) Y 


+ 


u-+Ww=total work of propeller 


“a oe Sy «+A V(v—v)* 

a % =AVv(vi—v%), 
Bes . U 2v 

x „Efficiency= a ar rar 


| From the last of these equations it is seen that the more 
nearly the velocity of outfloW v approaches the speed of 
the ship v, the nearer will the efficiency approach its 
maximum. value, or unity. Moreover, for given values of 
speed of ship and ¢hrust, if the difference (v—v) between 
the speeds of outflow and advance-is diminished, the area 
of the outlets must be correspondingly increased. ‘That’ 
is to say, if the value of v—v is diminished, the guantity . 
of water (A . V) operated upon must be increased. Now, 
in general, it has been supposed that the inferior perform- 
ance of jet-propelled vessels, as’ compared with screw 
steamers was due to the small quantities of water acted 
upon, In the Waterwitch, for example, about 150 cubic 
feet of water were expelled per second, whereas in the 
rival twin-screw vessel Viger more than 2000 cubic feet 
of water were operated upon per second. In the Water-- 

itch V=30 feet per second, and y=15°7 feet per second ; 
sọ that according to the foregoing formula j 


i Efficiency = 2% 157 57 31 4a 
15°7-+30 45°7 , 
In the Hydromotor v=66 feet (mean velocity) v=15'2. 
2X152 oa 30 Aes s f 

sate Bia ava vet cent. , 

; Dr. Fleischer adopts the foregoing equations, so far 
as they relate to ¢hrust dhd useful work, but for the total 
work he uses another formula, and ‘it is here that we 
venture to think he goes wrong: According ‘to his 
investigation— Š , 7 
.' Total work = 4° vis viva of issuing streams. 

' = 4X Mass of water delivered per 

; second X (speed of outflow)? 

i =4X 2av XV} 


| 687 per cent. 
| Efficiency = 


i. 
; Hence he writes— ° 5 ` 
: _ Useful work _ 2av (yv -a~ ~~ 
r PEN Total wôrk - ZAV X $V? ' 
: =s a ae v). 


‘In thus dealing with the total work, instead of using 


‘the expression given above, Dr. Fleischer virtually . 
| ignores the fact that the vessel is in motion ahead ; and 


that the streams issuing from the nozzles have the velocity 
vi only relatively to fer. It is upon this questionable 
formula for the efficiency that his estimates above-men- . 
tioned are based. For example, in the hydromotor at. 9 
knots, according to Dr, Fleisclfer— 

Es 
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ers . 
= 152) = 35°4 per cent. 


rmula is applied to the Wa®rwitch, at 


























f the sante fo 
9:3 knots— 


e sr 
‘Efficiency = 2 X 157 


Go)? E 
giving about 20 per cent. less efficiency to that vessel, 
than is given by tħesaccepted formula first stated. 
~ It has been explained that the assumptions upon which 
the first fompula rests are not fairly representative of the 
; ons of practice. For example, the deduction 
therefrom: (stated above), that it is advantageous to 
operate upon larger quantities of water, and to reduce 
the excess. in speed of outflow Wve the speed of the 

quires an important qualification in practice This 
ction would be absolutely correct were it not for the 
waste-work which has to be done in giving the motion to 
Ater; but in actual practice she growth in that waste 
ay exceed the gain obtained by dealing with larger 
s of water. The parallel case in a screw steamer 
erein screws of too large diameter or too large 
may involve sp much more waste work on fric- 
tional or edgewise resistances, that it is preferable to use 
smaller screws, which operate on smaller quantities of 
water, but secure a more economical expenditure of 
power for a given speed, or enable higher speeds to be 
attained with a given horse-power. In setting aside the 
commonly received view, and making trial of a system 
ein the mean velocity of the outflowing jets 1s ex- 
ely great, while the quantity of water operated on is 
“Dr. Fleischer has» made an experiment of the 
t interest to all concerned with steam propulsion. 
rures are accepted it is obvious that his system 
uch less waste work than the Ruthven system, 
ie powet indicated in the cylinders and the 
counted for in the outflowing jets. On the other 
as we have endeavoured to explain, this economy 
Fleischer system does not represent the compara- 
ficiency of the propelling apparatus: because the 
nd variable velocity of outflow must involve a con- 
le amount of waste work in the race. A complete 
omparison could only be made if in the same vessel, or 
two vessels of identical form and with identical boiler- 
power, there were fitted, first, the Fleischer hydromotor ; 
and secondly, the Ruthven arrangement. Then with the 
‘same steam-producing power a careful series of trials 
would settle the matter conclusively. The Swedes did 
“something of this kind in order to compare the efficiencies 
‘of twin-screws and water-jets, with the result that the 
latter were shown to be greatly inferior. Of course it 
‘cannot be expected that Dr. Fgeischer would undertake 
such trials unaided ; on the other hand, if his system is 
put forward for adoption in preference to the Ruthven 
stem, it must, at least, be shown to be more efficient, 
t only in certain intermediate stages in the operations 
f giving momentum to the jets, but as a whole. This 
oes not appear to have been attained as yet, so far 
Je judged. from the published results of trials. The 
ation which is accessible is not complete, and some 
he proposed standasds of comparison are open’ to 
ubt. It is to be hoped, however, that the zeal and 
„ability which have been displayed already by Dr. Fleischer 
will be still further illustrated in the continued investiga- 
tion of the capabilities of his novel system o? propulsion. 
W. H. WHITE 


(30 — 15°7) = 49°9 per cent., 

















































RAPID-VIEW INSTRUMENT. FOR MOMEN- 
TARY A TTITUPES 


HE wonderful photographs by Muybridge of the 
orse in motion and those by Maret of the bird on 


E 
*. 


ving. induced me t@ attempt the construction of | viewed under the above-mentioned conditions, the ap- 
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apparatus by which the otherwise unassisted eye could _ 
verify their results and catch other transient® phages ‘of - 
rapid, gesture. Its execution has proved unexpectedly 
easy, and the result is that even the mudest of the instru-« 
ments I have used is sufficient for the former purpoge; 
it will even show the wheel of a bic@cle at full speed asa 
well-defined and apparently stationary object. This little 
apparatus may prove to be an important instrument of 
research in the hands of observers of beasts, birds and 
insects, and of physicists who investigate such subjects 
as the behaviour of fluids in motion. ei 

My object was (1) to transmit a brief glimpse of a. 
moving body, (2) to transmit two or more such glimpses: 
separated by very short intervals, and to cause th 
cessive images to appear as simultaneous pictur 
separate compartments in the same field of view, 

The power of the eye to be impressed by a glimps 
very brief duration has not, I chink, been duly recogniz 
Its sensitivity is vastly superior to that of a so-called 
“instanteous”’ photographic plate when exposed 
camera, but it is of a different quality, because thi 
pression induced at each instant of time upon the ey 
lasts barely for the tenth of a second, whereas that wpo 
a photographic plate is accumulative. There is a cone 
tinual and rapid leakage of the effect of light upor the 
eye that wastes the continual supply of stimulus, so that- 
the brightness of the sensorial image at any mojnent 
is no more than the sum of a series of infinitesimally 
short impressions received during the past (say) tenth of — 
a second, of which the most recent is the brightest, the 
earliest is the faintest, and zhe intermediate ones have 
intermediate degrees of strength according to some law,. 
which an apparatus I shall describe gives us means of 
investigating. After the lapse of one-tenth of a second — 
the capacity of the eye to receive a stronger impression 
has become saturated, and though the gaze may be in- 
definitely prolonged the image will become no brighter 
unless the illumination is increased. Nee ot 

This being premised, let us compare the sensitivity of © 
the eye with that of the rapid plate in the photographic 
camera under conditions in which the eye is just capable. . 
of obtaining a clear view, let us say during an ove¥east — 
day in a sitting room whose witfdow does not occupy 
more than one-thirtieth of the total area of wall. gnd 
ceiling, which is the light under which most of us habitu- 
ally writeand read. A glimpse under these circumstances 
of one-tenth of a second in duration, suffices, as we have 
just seen, to give a clear view, but the sensitive photo- 
graphic plates sold in the shops as “instantaneous” will 
not give a portrait in that light under thirty seconds 
exposure. In other words, the sensitivity of the eye is 
fully 300 times as great as that of the plate. Of course I. 
am aware that more sensitive plates than these have been 
made, and I have seen a rapidly revolving wheel photo- 
graped under the momentary illumination of an electric 
spark, but I have never heard of that being done when. 
at the same time the revolving wheel was not perfectly 
distinct to the eye. f PEAR 

The range of ordinary illumination is very great. T 
photographer who requires thirty seconds in a dim 
window-light, would photograph clouds in some minute 
fraction of a second, showing that the illumination of 
the latter is fully one thousand-fold greater. If then 
the eye has been shaded and adapted to Æ dim light, 
an object in bright sunshine may require no more than 
the thousandth part of the tenth of a second to be 
visible, and in saying this, I am confident. that 
underestimating what could be done. Consider 
even this means: a cannon ball of ten inches diam 
in its mid career travels with a velocity of little more. 
than 1,000 feet in a second; in one ten thousandth of a. 
second it would shift its place through only one tenth-of 
its diameter, and would present to the eye, if it could be 
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pearance ofan almost circular disc elongated before and 
behind by only a slight blur. ; : 

e It may be said, hqw is it possible to give such brief 
exposures as the above? I see no difficulty at all in the 
matter. Let us take vo examples, (1) of quick move- 
ment, and (2) of very quick, but by no means the quickest 
possible, movement. As regards the former, I can flip 
with my forefinger, and with the greatest ease, a light 
weight (such as a very small stone) nine feet up in the 
air ; now the maximum velocity of the tip of my fore- 
finger is that of the injtial velocity of the stone, which is 
calculated at once by the usual formula, v = J 2 fs, or 
taking 2 /= 64, which it is very nearly, v = 8 V/s, the 
units being in feet agd seconds. The velocity in ques- 
tion is therefore 24 feet, or 288 inches per second. As 
regards a very rapid movement, we may take that of | 
the wing of a bird,’which can undoubtedly be rivalled 
mechanically. A pigeon is by no means the swiftest of 
birds, but it can fly easily at the rate of 35 miles an hour, 
and the part of thg wing by which it is chiefly propelled 
and which cannot be its extreme tip, must move much 
more rapidly than this; let us say, very moderately, at 
7o miles an hour, or 1,232 inches per second, 

Now the duration of an exposure depends on three, 
data, namely, the rapidity with which the screen moves 
past the eye, the width of the slit through which the 
montntary glimpse is obtained, anc the diameter of the 
available portion of the pupil of the eye. I prefer not to 
limit the pupil by using a small eyehole which is a source 
uf much trouble in actual work, but to have as large an 
eyehole as is in any way desirable. I find the width of the 
pupil of my eye in an indoor light as measured by holding 
a scale beside it and reading off in the looking-glass, to 
be about o'i inch, and I use a slit of the same diameter. 
The exposure begins when the advancing edge of the slit 
is in front of the near edge of the pupil, and it ceases 
when these conditions are reversed, in other words it lasts 
during the time tgat the screen is occupied in moving 
through one fifth of an inch. In the cases just taken of 
velocities of 288 and 1,232 inches per second, the dura- 
tionef the exposure would be the 1,440th and the 6,160th 
part of a second, respectively. There is therefore no 
difficulty either theoretical or practical about shortness of 
exposure and sufficiency of illumination. The power 
exists, and can be utilized, of seeing bodies in motion by 
a rapid-view instrument, showing them in apparent still- 
ness, and leaving @ sharply-defined image on the eye, 
that can be drawn from visual memory, which in some 

ns is very accurate and tenacious. eas 

1 find on trial that great rapidity of exposure is in no- 
wise essential for analysing the attitudes of a galloping 
horse or a flying crow. The instrument I commonly 
carry with me is a very rude one, but convenient for the 
pocket, and is shewn below. The duration of the ex- 
posure given by it under the action of its spring is the 
360th part of a second, but the beginning and end of the 
exposure ought not to count, so little light passing 
through the edges of the pupil at those times that what is 
then seen is relatively faint and is disregarded. I esti- 
mate its practical duration at about one sooth of a second, 
and it is rather less when the finger acts with a sharp tap 
in opposition to the spring. The instrument is shewn in 
Fig. 1, witlfout its sliding lid, which protects it from injury 
in the pocket. Ais an arm which turns through a small 
angle round C, its motion being limited by two pins. Its 
free end carries a vertical screen, R R which is a cylindrical 
(or better, a conical sheet described) round an axis pass- 
ing through C perpendicular to the arm. As the arm 
travels to and fro, this screen passes closely in front of 
the end of the box, which is cut into a hollow cylinder (or 
cone) to correspond. ‘There is a slit in the middle of the 
screen, and an eyehole in the centre of the end of the box. 
When the slit passes in front of the eyehole, and the 
nstrument is held as ineFig. 2,a view 1s obtained, A 
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stud, S, projects upwards from the arm, and an,india- 
rubber band, B, passing round a fixed pin and a descending 
spoke of th@arm acts as a spring in causing the stud S to 


rise through a hole in the side of the box, where the 
finger can press it like the stop of a core? à piston, In 
using the instrument it is held in the hand as in Fig. 2, 
with the eyehol in front of the eye. Nothing is then 
visible, but on pressing or tapping the stud the slit passes 

ep and thg View is obtained. 


rapidly in front of the eyeho 





Fig. re 


After this, the stud is released and the arm springs back 
wards, when a second view can be obtained, or the eye 
may be purposely closed for the moment. 

I measured the velocity of the instrument by filing a 
nick on the stud and laying a light weight (a small bent 
nail) upon it, after having temporarily put in a peg that 
checked the arm in its recoil when the slit was opposite 
the eyehole. Then holding the instrument firmly against 
the wall with the projecting end of the stud as vertical as 
might be, I drew back the arm and released it, and noted 
the height to which the weight was tossed. It was three 
inches. This gave the velocity of the stud in the central 
portion of the arm, and from this datum the velocity of 
the more distant screea was easily calculated. I have 
made more elaborate instruments with multiple levers and 
with revolving discs (Messrs. Tisley, 172, Brompton Road, 
are now making one of these for me), but am not as yet 





Fis. 2. 


prepared to recommend any one of them in particular. 
Ditferent sorts would be probably be wanted by different 
persons. For instance ib might in some cases be convenient 
that the trigger should be pulled at the right moment by a 
bystander, the eyeof*the observer being in the meantime 
kept closely shaded from the surrounding light. Again, 
there are periodic movemegts which would be best 


analysed hy a slit in a rotating disc whose period’of rota- - 
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n@was a little slower than that of the movement, so that 
ch exposure should show,2 phase one step in advance 
ofthe previous ones ; or, again, the rapidity“of the periods 
oor that of the motion may be such as to make it necessary 
_toexpose only at each second, third, or longer periodic 
“interval, This would be effected by the use of two discs 
“rotating at different velocittes. Suppose, for example, 
< one to revolve three times while the other revolved twice, 
-then the two slits would*be in accord in front of the eye- 
ole only once in three revolutions. 
In origr to present the images formed by two succes- 
ve glimpses. as simultaneous pictures seen side by side 
1 the field of view, I took a prismatic eyeglass of the sort 
old by spectacle-makers to cgrrect want of parallelism in 
e optical axes. I cut it in two pieces, and placed these 
pposMe ways in front of two horizonal slits, lying one 
we the other,in a shutter that fell vertically between 
slides: Wherthe first slit came in front cf the eye, the 
image- it transmitted was deflécted four degrees to the 
nd when the second slit followed it, its image was 
ed four degrees to the right, and tivo apparently 
taneous pictures were produced. © Also, by crossing 
sms I found * would be easy to,construct an ap- 
‘with four successive slits shewing four images } 
p to: the left, 2, up to’ the right ;-3, down to the left, 
¿and 4, down to the right. I doubt, however, whether 
“this would be often found a useful development of the 
instrument, owing to the difficulty of watching more than 
a small area with attention. 
| I noticed an important optical effect, namely that the 
age first seen was always considerably fainter than the 
ers, Showing that its brightness had faded in the brief 
terval that elapsed. before comparison began. It would 
ppear that the law of the rate of fading could be investi- 
ited by this apparatus. I have not now the opportunity 
cing so myself, but if I had, I should mount two 
is below radial slits in a disc that was revolving 
dily at a known velocity, and I should watch a cir- 
ular wafer through them. The width of the slits would 
adjustable, and so would the angular distance of the 
is, and J should measure under various circumstances 
idth of the second slit that was necessary to tone 
vn its image to an equal brightness with that seen 
hrough the first, Or the investigation might be made 
without prisms, by using two wafers and watching them 
with the same eye through slits at different radial dist- 
ances, separated by various angular intervals, the adjust- 
ments being such that only the outside wafer should be 
. seen through the outer slit, and the inside wafer through 

` the inner one. FRANCIS GALTON 


































© THE CHEMISTRY OF ‘THE PLANTÉ AND 
oe “FAURE CELL 
Part Ill.—TZhe Discharge of the Cell 


“HE two plates of a Planté or Faure battery consist 
-essentially of lead peroxide as the negative element, 
and metallic lead in a spongy condition as the positive. 
These are brought into communication with one another 
through the lead plates which support them, together 
ith the connecting wire. 
The lead peroxide reacts both with the lead plate that 
supports it, and with the lead on the opposite plate. At 
first sight, it might be expected that the reaction between 
it and the supporting plate would be the greater, as the 
space between them is so small, and the resistance of the 
intervening liquid in consequence almost inappreciable. 

heaction is, indeed, probably greater at the first moment, 
if, as explained in our first paperpsulphate of lead is 
mediately produced, and that gwhich lies at or near 
the points of junction, forms no doubt.a serious obstacle 
further local action, and admits of the lead on the 

site plate coming mere fully into play. 
f we consider a friori what is likely to be the reaction 
ce 
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| plate. 


tive force diminished under certain conditions: 
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between lead peroxide and lead, with water asethe ton- 
necting fluid, we should expect :— 


PbO, | H,O | H,O | Pb=Pb® | H,O | PbH,O,, * 


On experiment this is found®to be actually th€ case, 
yellow oxide appearing on the negative plate, and white- 
hydrate on the positive. 

If, however, the reaction takes place in presence of 
dilute sulphuric acid, the result will inevitably be sulphate 
on both sides, for even if oxfle be first formed, it will be 
attacked by that acid. Of course this production of lead. 
sulphate on each side might be expected gradually to` 
produce a perfect*electrical equilibrium. Thisin fact, 
does take place under certain circgmstances, but not under. 
others. The reaction on the negatixe plate is always: 
of this character, as far as our analyses have shown. 
We have invaraibly found the deposit to consist of sul- ” 
phate of lead mixed with unaltered peroxide. If, how- 
ever, the cell be allowed to discharge itself rapidly, the 
lead on the positive plate is convened, not only into the — 
sulphate, but, very partially, into lead peroxide. sis 
sometimes evident to the eye from the puce colour í 
superficial layer, and we found also that this was con- 
firmed by several chemical tests. : 

It is difficult to conceive how the reduction of th 
peroxide of lead on the one plate to oxide or sulphate 
should be attended by a direct oxidation of lead®on the 
other plate up to peroxide itself, as that would involve a- 
reversal of the electromotive force. It is more easy to. 
imagine that the peroxide results from the oxidation of. 
sulphate of lead already formed, through the agency. of- 
electrolytic oxygen. sgn: 

When this peroxide is formed on the positive plate, 
is not difficult to foresee what must happen. A state of 
electrical equilibrium will be approached before the perox- 
ide of lead on the negative plate is exhausted. But the 
two sides are in very different positions with regard to 
local action. On the negative plate the peroxide being 
mixed with a great deal of lead sulphate, it will suffer.” 
decomposition only very slowly through the agency. of 
the supporting plate, but the lead peroxide on the positive - 
plate, being mixed not only with®lead sulphate, but with — 
spongy metallic lead, will be itself speedily reduced to’. 
sulphate. Hence, on breaking the circuit, when local 
action alone can take place, the peroxide formed on the: 
positive plate during the discharges will be destroyed 
much more easily than the original peroxide on the other 
The difference of potential between the plates 
will be restored, and on eonnection the cell will. be again 
found in an active conditien. ; ; 

Now it has been frequently observed that partially dis- 
charged accumulators do-give an increased current: after 
repose, that is, after the circuit has been broken: and 
re-established. It remained for us to ascertain whether. 
the chemical change above described coincided in any 
way with the physical phenomena. For this purpose we 
prepared plates according to the method of Faure, an 
examined carefully the changes of electromotive fo 
and strength of current, which took place durin, 
discharge under known resistances, and the. chemica’ 
changes that took place under the same circumstances. 

We found that the initial electromotive force of freshly 
prepared cells was 2°25, 2°25, 2°21, and 2°91 volts, aver- © 
aging 2°25, but that after standing for thirty minutes or 
so, or when allowed to discharge for a few minutes, it: 
was reduced to about 2'0 volts, We take this to repre- 
sent the normal electromotive force of the arrangemen 
of lead, lead peroxide, and dilute sulphuric:aei 
believe that the higher figure obtained at thefirst mome: 
is due to the hydrogen and oxygen occluded on the 
respective plates, and which either diffuse out or are 
speedily destroyed. Vee 

“Ve found, however, that in the discharge the electronio- 
Thus, in 
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afi experimentin which the external resistance was I ohm, 
and the internal o°s8 ohm, the E.M.F. sank in forty-five 
minutes. from 2'25 
for thirty minutes, it %as found to have risen to 1°96, and 
aftes eighteen hours’ rgpose it had actually risen to 1°98 
volts. .These observations were made many times in 
succession during the course of the experiment, which 
lasted six days. 

~ With twenty times the external resistance, the diminu- 
tien of electromotive forces was much slower ; but after 


discharging three days,the fall was more pronounced, | 


and the rise on repose’very apparent. 
With 100 ohms resistance, the electgomotive force varied 
very little for three days. 
It is more difficult rs obtain satisfactory chemical evi- 
dence of a quahtitative character. It is clear that as 


chemical examinatior? means the destruction of the sub- | 


stances, the same plate cannot be analysed in two eon- 
secutive stages. Nor can two plates be easily compared 
with one another, although they have been formed under 
the same circumstances. Even the same positive plate, 
during or after discharge, presents to the eye very different 
appearances in different parts. To a certain extent we 
obviated this difficulty by cutting the plate in two, longi- 
tudinally, analysing the one half at once, and allowing 
the other to repose for a given time before examining it 
for pæoxide of lead. 

As to the estimation of peroxide in the presence of 
metallic lead, we finally adopted as the best method 
that of reducing it by means of oxalic acid, although we 
were not certain that the whole amount is obtained in this 
way, even though the solution be kept hot for a consider- 
able time. 

By this method many chemical examinations were 
made of the positive plate. The results are as follows :— 
First of all, when the external resistance did not exceed 
20 ohms, the peroxide of lead was generally visible in 
patches, and its presence was demonstrated and approxi- 
mately measured b? various chemical tests. On repose, 
the quantity of this peroxide visibly diminished, and in 
the majority of instances the chemical analyses also 
showed a smaller amoynt. In all cases sulphate of lead 
makes its appearance early in the action, and gradually 
incweases in quantity, becoming finally the only product 
of the discharge. 

The deposit on the negative plate shows the presence 
of nothing but sulphate of lead in addition to the un- 
changed peroxide. At the conclusion of the action, we 
have always found move or less of this substance unal- 
tered. Thus, as one instance, after a discharge lasting 
five days, and approximately complete, we found that 
only 68 per cent. of the deposit was lead sulphate. 

We conclude therefore that the chemical action of the 
discharge is essentially what is expressed by the following 
theor@tical formula :— 


PbO, | H,SO, | HSO; | Pb= PbO | H,O | H,S0, | 
P 


ay 
which becomes ee 


PbSO, | HO | H,O | PbSO,. 


This reaction is, however, sometimes complicated by the 
formation of a small amount of peroxide of lead on the 


positive plate. We believe this to be due to the oxidation | 


of sulphate, an action which was explained in our last 
aper. 
j Another conclusion has reference to the resuscitation of 
power observed on repose. 
physical action but is a necessary consequence of the 
formation of PbO, on the positive plate, As sooner or 
later the result of the action becomes solely PbSO,, this 
temporary formation of peroxide dees not seriously affect 
the quantity of electrical force that may be regained from 
the accumulator, but it does affect the evenness ofe its 
flow. The flow is more regular if the discharge be made 


to 1°92, but after being disconnected | 


This is not due to any purely | 


i ; 
| slowly, but in that case the loss on the negative? plate. 
from local action will probally be greater. o ooy 
As to pra€tical conclusions, we may note—12 Although, — 

| as stated in our paper of March 9, the most economical 
arrangement for the initial charging of the cell is to 

“make the red lead to be hydrogenated much smaller in 
in the same paper, this arrangement is pot desirable for 
the discharge of the cell. Nor is it for its subsequent 
charging, since, as will have-been-seen, the substances to 
be acted upen are now very different.. On. thy negative 
plate there will be the sulphate. of lead produced by the 
discharge, plus sulphate of lead produced by local-action, 
together with more or 4 unaltered peroxide. On the 
positive plate there will De the sulphate of lead produced 
by the discharge, together with excess of Idad, if any. 
Unless, therefore, the peroxide of lead, unacted. upon. is 
allowed to be very considerable, the quantity of lead 
compound on the two stdes ought to approach equality. 
2, Care should be taken that sulphuric acid is in sufficient 
excess to allow of there still remaining some of it in solu- 
tien after all the available lead has been converted into 
sulphate. If it,is removed and only water is present, an 
oxide or hydrate will be pro@uced with probably some 
serious consequences to the cell. 





<Je H. GLADSTONE 
July 3 ALFRED TRIBE: 


ON THE DEVELOPMENT OF THE CROCO- 
DILIAN SKULL 


HE most striking thing in the development of the 
Crocodile is the structure of its visceral arches, and 
especially those that form the jaws and the hyoid or 
lingual arch, 
(a) Endoskeletal Parts of the Upper Jaw.—Inside the 
massive outer bones of the upper face, or maxillaries. and 











oP 


Fic. |. x 4a. 


| Fic. 1—Upper pert of mandibular and hyoid arches, outer view of second 
i stage (4 Uigator missisifensés), 1} inch long. aw, auditory capsule (in. ` 
outline); g. quadrate cartilage; ofA, jts otic process; a.p, ascending 
process: øg-c, pterygoid cartilage; g.c, condyle of quadrate; mé, 
Meckel's cartilage; ar.c, condyle of articular region of mandible; p.Ay, 
pharyngo-hyal : ¢.4y, epi-hyal; Z.Ay, inter-hyal; c.Ay, cerato-hyal. 


jugals, there are the more delicate palatines, trans- 
palatines, and pterygoids. These are formed in a mem- 
| branous tract of the palate, and but little cartilage, such- 
as is seen in fishes, makes its appearance. oa 
The pterygeids assist the palatines and maxillaries in. 
forming the “ hard, palate ” or secondary floor to the nasal 
passages, just as in qhe Ant-bear, Tamandua, ‘and some. 
Cetacea amongst the Mammalia. This hard palate is 
not seen in Snakes, Lizards,;.and the smaller ‘Tortoises, 
but is developed in some degree in the large Turtles. It. 
is but little developed in Birds; forin them only a few = 
. 
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amount than that to be o&idated,” yet, as foreshadowed 
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chas the Hornbill. and Podarghs have the palatines 
\eeting at the middle below, 

ie guadrate is very huge in the Crocdllilia, and is 

ved as in the Turtle and its congeners, and as in them it 

forms the greatet part of the tympanic cavity ; in Snakes, 

ards, and Birds the quadrate, or pier of the lower 

yis movable. . 2 


Fic. 2. x 70, 


2.--Upper part of mandibular and hyoid arches of third stage (Crocodiles 
palustris) outer view, 1% inch long. Letters as in Fig. 2, except co, 
comunelia., 


falamanders the quadrate cartilage grows up to the 
of the skull, in front of the ear-capsule ; this part 
dithe “ascending process ; the other fork runs in- 
under the fifth nerve, and is either articulated to 

S with the basis cranii. 
all lizards except the Chameleons such an ascending 
cess is found, but it is segmented off from the quadrate 
becomes ossified as the ‘ columella,” which supports 


abp 


GPE 


Fic. 5. xG 


EiG. gerSamepartof same species (fourth stage), 34 inches long, as Fig. 2 
(inner view); a./y, cartilaginous annulus tympanicus. 

oof. (this is not the auditory columella, or stapes); I 
he former the “epipterygoid?” Inthe Crocodile there 
appears, very early, a forked -—progess to the quadrate ; 
ere the upper fork is the rudiment of the ascending pro- 
or “columella,” and the horizantal fork is a rudi- 
of the pterygoid cartilage; which is ‘so large in 

S and Skates, and forms their upper jaw. 

eee 


a 











The lower jaw of the Crocodilia corresponds wéth fat 
of the other Sauropsida—the other Reptiles and B 
being composed of six splint bongs, and an ossificatiop 
of the articular end of the cartilage, “ articulare inter 
num,’ which unites with the nemrest splint, “‘articflare 
externum,” to form one bene, this, however, is preu- 
matic, the cartilage itself being hollowed out and com- 


Fic. 34 


Fic. 3¢.—Part of same object as Fig. 3 (inner view). Letters samegas last, 
with addition of sé, stapedial place; #z.st, medio-stapedial; e.st, extr 
stapedial; s.s¢, supra-stapedial, 


municating by a tube with the cavity of the ear-drum. 
That tube is called the “ siphonium,” and Prof, Huxley 
(see Proc. Zool. Soc., May 27, 1869, p. 391) thought. thal 
Prof. Peters had mistaken this tube for a rod of car 

which the latter described (‘‘Monatsber. König. A 

der Wissenschaft, zu Berlin,” November, 1868, p. 592) 
running directly from the auditory columella into Meckel’s 
cartilage. Such a continuity of the auditory columella 


Fic. 4.—Same species as last (fifth stage, 44 inches Jong), outer-viw; Let 
tering the same, with addition of s7, siphon Meroe 


(stages and incus in one) with the hyoid arch an 
endoskeletal lower jaw does, however, exist from an ea 
period, up to the middle of incubation. Prof. Peters’ 
observations were made upon small embryos, Prof, Hux- 
ley’s upon ripe young; the former observed rightly, bu 
his reasoning upon the facts seems to meto be qu it 
fauit; Prof. Huxley had not the proper material k 
upon, but his reasoning was perfect, and the truth of his 
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deducgions, in spite of his mistake about the temporary 
continuity df the mandibular and hyoid arches, appears 
to me to. be absolutely incontrovertible. 
« .As far as I have s&n, there is no other type in which 
thegiyoid “cornu” is chond rified continuously with Meckel’s 
cartilage, or the endoskeletal lower jaw. 

This may be an acquired peculiarity, but I rather in- 
cline to the view that it is an old hereditary characteristic, 





Fic. 5.—-Same species as last (same stage, more advanced, 
outer view. Lettering the same ; 
shown, 


: 5 inches long), 
he internal face of the stapes, sé, is 


derived from a very remote ancestry, in which the visceral 
arches formed a basketwork of cartilage, and not a 
series of properly segmented arches, such as we are 
familiar with in mgst fishes. In some fishes, the “ marsi- 
pobranchii”—Hag and Lamprey—we still see this lower, 
non-differentiated state of things, 

There is a small distal part to the lingual or hyoid 
arch, but the lower part of the “cornu” (cerato-hyal) is 





Fic. G. x70 
a 


Fig, 6.—Same species as last {seventh stage, ripe embryo, 10 inches long), 
outer view. Lettering the same, with addition of g, quadrate bone ; 
VIL, facial nerve. 


aborted by the continuity of its upper half with the lower 
aw. 

j The rest of the arch resembles the branchial arch of a 
fish, and is like the proper hyoid arch of a Chimera ; the 
segments correspond very closely, but there is one piece 
too many, but this intercalary piece—the “inter-hyal ”— 
is found in ganoid and osseous fishes—uniting their 
hyomandibular with their epihyal. 
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This fish- Ike hyoid soon becomes a continuousar, as. 
in the New Zealand Lizard (Hatteria), where the auditory 
columella 4nd the hyoid arch are one continuous struc- 
ture. : oe oe 
That condition, however, in the Crocodile, is only: 
continued through the middle part of the term of incuba- 
tion ; towards the latter part of the time the parts that 
were fused all come to pieces again, and the ripe young — 
has a free columella, with small, distenct nuclei of carti- 
lage attached to the hinder margin of the ear-drum, these ~ 
are remnanis of the epi- inter-, and cerataghyals—the 
latter become free from the lower jaw during the middle |. 
of the incubating period. ee 
The complex triple Eystachian tubes are formed after 
the middle of incubatidh, but before that time the basis 
cranii had become hollowed out, and so alo. had the 
quadrate and the articular end of the mandible. se ES 
By the time of hatching there areein the complex — 
tympanic labyrinth or déverticula of the 1st viscera? cleft, 
the following parts, namely :— w 
a. The dram-cavity hollowed out of the quadratum: 
4, The middle, single, and the lateral, forked Eustachian 





posterior sphenoid, base and wings, into the periotic bones, 
and into the whole circle of the occipital arch or ring: 
d. Through the “siphonium,” into the. articular region: 
of the lower jaw. . E ee 
The investing bones are solid; only the ossifications | 
of the primary chondrocranium are pneumatic; this 
hollowing 
sets in. 
The pneumaticity of the Crocodile’s endocranium: is 
similar to what obtains in birds, the whole tympanic | 
ae in the two types is singularly like, and singularly 
unike. : 
Note. —For descriptions of these parts in the bird-class.1 
must refer the reader to my papers in the Royal, Linnean, 
and Zoological Societies. A full account of the develop- 
meat of the skull of the Crocodilia will soon 
the Transactions of the latter society. 


out begins to take place before ossification 


appear in 
W. K. PARKER 








PROF. HAECKEL IN CEYLON AND 
L : 

PROF. ERNST HAECKEL of Jena, as most of the 
readers of NATURE are doubtless aware, has lately 
returned to his University after a six months’ journey in 
India and Ceylon, undertaken in the interests of science: 
with the object of providing additional data in support of- 
the theory of evolution, df which he is the most able and’: 
best-known exponent in Germany. The veneration which 
he constantly expresses for Mr. Darwin, of whom he may 
be said to have been the first and perhaps the chief 
disciple on the Contihent, would of itself suffice to give 
his opinions and observations weight in this country. - No 
one, however, who has read the series of letters now being 
contributed by Prof. Haeckel to the Deutsche Rundschati, 
can fail to find them on their own merits both delightful 
and instructive. They are writt8n in a popular form, but 
contain traces of profound scientific knowledge combined... 
with great quickness and freshness of observation, and an = 
almost boyish exuberance of delight in the presence of 
nature's wonders. Of the three letters or articles already 
published, the first contains an account of the voyage to 
India, the second, entitled “A Week. in’ Bombay,’ 
describes with vivid enthusiasm the caves of Elephanta 
and the other maryels éf that most interesting of tropical : 
cities, and the third, gontained inthe June number of the © 
Rundschau, of whith we propose to. give a short repro- 
duction for the benefit of our English readers, brings the ; 
Professor to the “ promised lagd” of his scientific yearn- 
ings—that island of Ceylon which exhibits in all its varied 
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tubes. ` e 
z The extension of the tympanic cavity into the whole 
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. from 80 to 100 nuts (8-10 quarts of oil). 
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e 
charms “ the highest conceivable davelopment of Indian 
nature” Le - 

It was on November 21, 1881, that the Augtrian Lloyd 
steamer Helios, bearing Prof. Haeckel and his numerous 
chests, some c@ntaining scientific instruments, others 
empty for the reception of specimens, came to an anchor 
in the harbour of Colombo, He descsibes in a few 
graphic words the vision of beauty which met his eager 
gaze as the morning twilight cleared away, and the island, 
with its fringe of Melicate palm forests, and more thickly 
wooded interior highlands, crowned in the centre by the 
mysteriouSysummit of Adam’s Peak, expanded before him 
in all the blaze of tropical sunshine. Directly in front lay 
the fort and harbour, to the right (or south) the beautiful 
suburb of Colpetty, in ‘which dag majority af the Euro- 
peans have their residence, and to the left (or north), the 
Pettah or ™ Black town,” inhabited by the native races. 
Prof. Haeckel was warmly.received on landing by his 
countryman, Hérr Stipperger, the agent of „the Austrian 
“Lloyd, in whose bungalow, on the northern side of the 
town, at a considerable distance from the fort, and still 
farther from Colpetty, he passed the two first weeks of his 
stay in Colombo, which he describes as among the most 
delightful of his life. ° His first drive in Geylon, from the 
Fort to’ Whist Bungalow, fhrough the Pettah, opened out 
before him. as he himself says, a quick succession of 
scenes of Eastern beauty. The brown clay huts of the 
natives, each with its garden of cocoa-nut palms and 
plantains ; the motley populdtion of red-brown Singhalese, 
and darker Tamils, grouped round the doors, carry- 
ing on all their domestic concerns in the open air, 
combined with the bright red tint of the soil to 
produce bewildering contrasts of form and colour, 
together with a charming impression of primitive sim- 
pheity, and harmony with surrounding nature. It would 

e impossible to make even a passing mention of the 
Singhalese and their domestic life without digressing 
into a description of their most valued and often their 


' only possession, the cocoa nut palm of whose substance 


every part is turned by them into account. ` 

“The number of cocoa palms on the island,” says Prof. 
Haeckel, “is calculated at 40,000,000, each palm yielding 
It is not 
found in the northern half of the island, nor on a 
great part of the eastern coast. Its place is here supplied 
by the not less useful palmyra palm (Borassus flabelli- 
Jormis), This is the. same, which covers the hot and 
dry districts of Hindostan, growing in great profusion 
near Bombay. Even from a distance the two palms vary 
greatly. The palmyra is a fan-palm, with a strong, very 
straight black- stem, topped by a thick bunch of fan- 
shaped leaves. The cocoa, on the other hand, is a 
feather-palm, its slender white $em, 60 to 80 feet high, 
is gracefully curved, and adorned with a bushy crown of 
feathery leaves. The lovely Areca palm (Areca catechu) 
has similar, but stiffer and smaller leaves, and a tapering 
reed-like stem; it is an invariable feature of a Singhalese 
garden, carefully tended for the sake of the nut, which, 
being chewed together with the leaf of the betel pepper, 
colours the teeth and saliva red. Another palm, the 
Kitool (Caryota urens) is cultivated chiefly on account of 
its abundant sugar-sap, fiom which palm-sugar (Dagger) 
and palm wine (Toddy) are prepared. Its stiff strong 
stem supports a crown of double-feathered leaves re- 
sembling those of the maiden-hair fern (Adiantum 
capillus Veneris)” 

“ After the palms the most important trees in the little 
gardens of tbe Singhalese are the bread-fruit and the 
mango. Ofthe former there are two kinds, the ordinary 
bread-fruit (Artocarpus incisa), ahd the Jak tree (Arto- 
carpns integrifola), growing everygvhere in great pro- 

* Sir J. Emerson Tennent (“ Ceylon,” L, p, 127), mentions, as curiously 
illustrative of the minute subdivision of property in Ceylon, a case which was 


decided in the district court of Ge lleg the su sject in dispute being a claim to 
the 2520th part of ten cocoa nut trees! 
e 





fusion. Another tree frequently ‘cultivated by the natives 
is the curious cotton tree (Bombax). Mingled witlf these 
round the Singhalese huts is.the beautiful banana or 
pisang tree, well deserving the namg of “‘fig of Paradise% 
(Musa sapientum). Its beautiful yellow fruit, affording 
excellent nourishment either ra% or cooked, is here 
seen in numerous varieties, Magnificent clusters of its 
gigantıc light green leaves topping a slender stem from 
20 to 30 feet high overhang the Singhalese huts, and 
form their loveliest adornmegt. Scarcely less effective 
are the arrowy leaves of the Aroides, especially of the 
Caladium, cultivated for its esculent roots, the same being 
the case with the Manihot, with its lovely clusters of 
hand-shaped leaves (belonging to the Euphorbiace%).” 
Prof. Haeckel next proceeds to give a short statistical 
account of the population of Ceylon. In.Columbo itself, 
as well as in the whole southern and western crests of the 
island (with the exception of the north-west) the large 
“majority of the population consists of Singhalese proper, 
or descendants of the Indian Hindoos who overran 
Ceylon in the sixth century B.C., but m-the northern half 
of the island, and on the east coast, as well as ın large 
tracts of the central highlancs, the Singhalese have been 
driven out by the Malabars or Tamils from the southern 
parts of the Indian peninsula, more especially from the 
Malabar coast. At present the Tamils comprise about a 
third of the whole population of Ceylon, and their nymber 
is yearly increasing ; they are stronger and hardier than 
the Singhalese, and all the heavier labour falls to their 
share, the Singhalese only occupying themselves in the 
lighter kinds of agricultural work. Besides these, there 
are the Indo-Arabians of Ceylon (called Moormen or 
Moors), descendants of the Arabs who gained a footing 
in the island more than two centuries ago. The residue 
of the native population is composed of the wild abori- 
gines (Veddahs and Rodiyahs) of immigrant tribes from 
various parts of Asia and Africa, and of Malays, Javan- 
ese, Parsees, Afghans, Negroes, and Kaffirs ; ın all about 
25,000, Europeans number altogethem only three to four 
thousand, principally, of course, English and -Scotch. 
The whole of this motley population at the present time 
may be calculated at 2,500,000, divided as follows :—> 


Singhalese (chiefly Buddhists) ...  ... me. s+. 1,500,000 
Tamils (or Malabars, chiefly Hindoos eee 820,090 
Indo-Arabians (Moors, chiefly Mohamedans) ... 150,000 
Mixed descendants of various races... ne se 10,000 
Asiatics and Africans (Malays, Chinese, Kaffrs, 

Negroes, &.) sss ee oie ass as seen oii 8,000 
Burghers (Portuguese and Dutch half-bloods) ... 6,000 
Europeans (chiefly English)... se en ae + 4,000 
Veddahs (aborigines) cee tee tee 2,000 

Total + 2,500,000 


A considerable number of all the native races have been 
converted to Christianity. 3 ° 

Whist Bungalow, where, as we have already mentioned, 
Prof. Haeckel spent the earlier part of his stayin Ceylon, 
received its somewhat curious name from the passionate 
addiction to card-playing of a former possessor. It is 
situated on one of the most picturesque spots in the 
neighbourhood of Colombo—that which lies to the north 
of the fort on the angle between it and the mouth of the 
river Kalany. Some portions of the descripgion of the 
site of the bungalow and of his friend’s garden must be 
given in Prof. Haeckel’s own words :— 

“The airy verandah commands a magnificent view of 
the sea, of the mouth of the Kalany, and of a lovely little 
island covered with vegetation, which lies in its delta. 
Further north, the eye follows a long strip of cocoa wood 
extending along the coast to Negombo. To the south 
lies the garden of the Bungalow, and beyond it a pictur- 
esque plot of land scattered over with fishing huts, 
nestling under the shade of slender palms; in their midst 
a little Buddhist temple, and fyrther on a rocky swamp 
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covered with screw pine (Pandanus) &c. From this 
swamp Springs a narrow sandy neck of land extending 
northward to the river’s mouth, and so lying as to inclose 
aepeaceful little lake if front of our garden. A few fishing 
huts gre erected on this tongue of land, and: from morning 
to night it presents.a constant succession of: animated 
and amusing pictures. Here in the early morning, before 
sunrise, the inhabitants of the huts-assemble to take their 
morning bath in the river. Then the horses and oxen 
have their turn, and are brgught down to water. Busy 
washers are at their work all day, beating the clothes with 
flat stones, and spreading them on the shore to dry. 
Fishing boats go up and down contjnually; and in the 
evening, when they have been drawn up to land, and tHe 
great square sails have® been spread to dry, the lagoon, 
with its long row of motionless sails, looks wonderfully 
picturesque, especially when the evening breeze swells 
the sails, and the sun, sinking into the sea, floods the 
whole shore with a radiance of gold, orange, and purple. 
... . The garden of Whist Bungalow has- been con- 
verted, by the care*and taste of its proprietor, into a 
veritable earthly paradise, containing examples of almost 
every native plant of importance, and thus forming a 
valuable botanical collection, as wellas a fragrant and 
delightful pleasure garden. On the very first morning of 
my stay, as I wandered in rapturous delight under the 


shadegof palms and fig trees, bananas and acacias, I, 


gained. a very comprehensive idea of the flora of the 
plains. Here the noble palm, in all its variety of foliage 
and fruit, rears its stately columns; cocoa and talipat, 
areca and borassus, caryota and palmyra; here the 
banana spreads its great feathery leaves to the wind, and 
displays its clusters of precious golden fruit. . As well as 
various kinds of the common banana (Musa sapientum), 
a fine example of the Traveller’s tree of Madagascar may 
here be seen (Urania speciosa). It stands just at the 
division of the principal walk, from which the path to 
the right leads to the bungalow, and that to the-left 
brings us to a magnificent specimen of the banyan or 


sacred fig tree (Ficus bengalensis), forming, with its hang- 


ing air-roots and numerous stems, a very striking object ; 
beautfful Gothic arches open out among the roots which, 
pillar-wise, support the main structure of the tree. Other 
treeg.of various groups (terminalia, laurels, myrtles, iron- 
wood trees, bread-fruit, &c.) are over-grown and inter- 
twined with those lovely creeping and climbing plants 
which play so important a part in the flora of Ceylon. 
These belong to the most varied families, for in the dense 
forests of this magic island, and under the favourable 


_ influences of moisture and warmth, a countless multitude 


of climbing plants: strive and cling, and grasp their way 
upward to the light and air. 

“ Among the charms of this most lovely garden must be 
included the large-leaved Calla plants or Aroidez, and 
the graceful feathery ferns, two groups of plants, which, 
both by their individual mass and by the beauty and size 
of their development, occupy an important place in the 
lower flora. of Ceylon. Scattered among them are many 
of the finest shrubs and flowering plants of the -tropics, 
partly’ indigenous, partly introduced from other tropical 


‘regions, especially from South America, but all perfectly 


at home here. „Among these rises the. stately Hibiscus, 
with great yellow or red flowers, the flame tree or acacia, 
a mass of splendid flame-coloured clusters (Cesalpinia) ; 
venerable tamarinds with their aromatic blossoms; while 
from every branch hang clinging convolvuli with gigantic 


-bell-shaped flowers, and aristolochias, yellow and brown. 


Rubiaceous plants, such as lilies, orchids, &c., bear extra- 
ordinarily large and beautiful blossoms. . ... The animal 
life inhabiting ¿his garden of Eden does not altogether 
correspond in variety and abundance with its vegetable 


, world; this is especially the case with its larger and 


more striking forms. In this respect, as. far as I-have 


been able to ascertain, the island is inferior to “the. 
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Indian mainlahd and fo Sunda Island, and still mre so 
to tropical Africa and Brazil. I must confess that my 
first impressæn was one of disappointment, which rather 
increased than diminished as I came to know the fatina 
more intimately, even in the wilder parts®f the island. I 
had expected to find the trees and bushes thronged with 
apes and parrots? and the flewering plants with butterflies 
and winged insects of curious form .and brilliant hue, 
But my expectations were doomed to yefnain unfulfilled, 
and my only consolation was that other zoologists visiting 
the island had been equally disappointed. Nevgrtheless, 
careful search reveals much that is curious anfi interest- 
ing, even to the zoologist, and in its main features the 
fauna of Ceylon, though not so rich and brilliant, is quite 
as singular and characterffic as its flora. 

“The vertebrate animals which first claimedemy atten- 
tion in Whist Bungalow and the immediate neighbour- 
hood of Colombo, were numerous reptijes of brilliant 
colours and curious formas, especially snakes and grass- 
hoppers, and pretty little treé frogs (/xa/vs), whose weird, 
bell-like note, resounded in the evenings. The birds 
chiefly visiting the gardens are starlings and crows, water- 
wagtails and bee-catchers, and above all the pretty little 


|, honey-sucker (Wectarinia), which here takes the place 


of the humming-bird; kingfishers and herons abound on 
the river banks. Among mammalia the most frequently 
occurring is the pretty little squirrel that leaps about 
among the trees and shrubs, gnd is very tame and con-~ 
fiding ; its colour is a brown grey, with three white stripes 
lengthwise down its back (Sciurus tristriatus) Among 
the insects, dense swarms of- which abound everywhere, 
the first to be named are ants (from the minutest to the 
most gigantic sizes) including the. destructive termites. or 
white ant ; wasps and bees among the hymenoptera, and 
gnats and flies among the diptera are also very abundant. 
The larger and finer forms of insect life, such as chafers, 
butterflies, &c., do not exist in any proportion to the flora 
of the island. Orthoptera (grasshoppers, crickets, &c.), 
on the other.hand, are very varied and curious in form. 
I will content myself at present with this cursory mention 
of a subject to which I hope later to return. i 

“Of articulate animals the spiders (Arachnida) form 
a very interesting and curious class, from the mmutest , 
mites and ticks upwards to the bird-spinners and scorpions, © 
The closely-allied Millipeds or Myriapode are very 
numerous and of colossal size, sometimes as much asa 
foot long. I saw one famous specimen on my first” 
morning in the garden of Whist Bungalow, but I was too 
lost in admiration of the glories of the vegetable kingdom 
round me to have time for a nearer examination of the 
animal world.” - . 

In this first intoxication of delight which accompanies 
the realisation of a life-long dream, we must for the present 
leave Prof. Haeckel, hoping in a future number to give 
some further account of his observations on the fauna and - 
flora of Ceylon. . - 





NOTES 


We hear that Princeton College, New Jersey, is going to 
despatch a second scientific expeditién this summer to the ‘bad 
lands” of Dakotah and Nebraska in search of fossils. It will 
be under the charge of Mr, W. B. Scott, of the “E. M.” Geo- 
logical Museum of Princeton, who is known to many readers of 
NATURE on this side of the Atlantic by his papers on the develop- 
ment-of Petromyzon, &c. A former expedition of a similar kind, 
undertaken in 1877 under the same auspices, and composed of 
Messrs. Scott, H. F. Osbern, and F. Speir, jun., succeeded in 
making a valuable collection of vertebrate remains, which have 
been fully described in the ‘Paleontological Report of the 
Princeton Scientific Expedition of 1877” (Princeton, 1878), and 
now adorn the geological museumehere, 


` 
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Aw interesting telephonic: experiment was tried on Tuesday at 
Malta, during the bombardment of the Forts at Qlexandria, A 
. telephone was attached at Malta to the Alexandria cable, and con- 
nection was made*with the.other end of the cable on boad the 
Chiltern, off Alexandria. It was found that, owing either to the 
distance, or to the vibration caused by the firing, it was imprac- 
ticable to send a verbal message, but the firing at Alexandria 
was distinctly heard, through the telephone, at Malta—a distance 
of more than a thousand miles. 





A vistr*was paid on Tuesday to the School of Military Engi- 
neering and the Royal Engineer establishment at Chatham by 
the members of the Society of ,Gglegraph Engineers and Elec- 
tricians, Over soo of the members, associates, and friends of 
the society "accepted zhe invitation of the president, Col. Webber, 
R.E., and were efttertamed by him at luncheon at the Royal 
Engineers officers’ mess. The gyests were shown over the 
schools, following a programme arranged by the Acting Com- 
“mandant, and conducted by the officers of the Royal Engineers, 
who were indefatigable in providing for the entertainment of all. 

_ A lecture on torpedogwarfare was delivered in the theatre by 
_ Major Armstrong, R.E., al the guests visited amongst other, 
sights in the Royal Engineer Institution the schools of electricity, 
photography, chemistry, architecture, and surveying. Outside, 

' the Engineers’ Field Park, the mechanical workshops, the con- 
struction of military bridges, tse of brushwood for military pur- 
poses, siege batterizs, earthworks, demolition of railways and 
stockades, also submarine mine explosions, afforded a most in- 
teresting programme, especially so at a moment when all. these 
appliances may be at any moment brought into practical 
use, 


THE Rector of a small parish in Warwickshire is endeavouring 
to protect and preserve a fine granite boulder, identified as having 
been floated from Mount Sorrel in Leicestershire, a distance of 
sixty miles, and now exposed to danger of destruction. To rail 
it in and record its history by a permanent inscription will cost 
about 12/, The parish is a poor one, and the Rector crippled 
by an unlet glebe; but 5. has been promised in the village, and 
12, has been given by the Boulder Committee of the British 
Association through its Secretary, Rev. H. W. Crosskey, who 
has seen the boulder, and will vouch for its scientific interest and 

“ value. If any reader of NATURE is good enough to send a small 
contribution towards the 6/, still wanted, to the address of 
“! Rector—care of Editor of NATURE,” it will be acknowledged 
in these columns. : 


We regret to arnounce the sydden death of M. Antoine 
Breguet, at the early age of thirty years. He was the son of M. 
Breguet, the member of the Institute, one of the directors of the 


, International Exhibtion of Electricity in-Paris, and had had for 


two years the editorship of the Revue Scientifigue, and the 
direction ‘of the well-known Breguet optical and horological 
workshop., 


THERE is now at Gresham College, in Basinghall Street, an 
interesting collectior. of obfects which have been sent over from 
the Technical School at Iserlohn, in Westphalia. They com: 
prise examples in wax, plaster, woud, and metal, the works 
‘executed by students in the special trade-school which was 
founded by the Prussian Government, and which is said to have 
rendered important service to the manufactures of the district, 
The collection has been sent over in response to the application 

- of Mr, Philip Magnus, one of the Royal Commissioners on 
Technical Education, and inspection will be permitted on appli- 
cation to that gentleman during this week. 


By last advices from Manila (May 17), according to the 
London and China Telegraph, two Geiman naturalists, Messrs. 
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Schadenburg and Koch, had just arrived there from Mjndarfio, 
where they had recently successfully ascended a volcano called 
Apo, the highest mountain in the Phy ippines, a feat only once 
before achieved by Europeans, this eing in October, 7880- 

After several vain attempts, Senor RMal, in 1880, a few months 
after assuming the governarship of the district, determined to 
ascend the volcano, notwithstanding the opposition of the Bagobo 
savages, who assured him that a human sacrifice was essential 
for success. His influence overethem was, howevet, so great 
that he prevailed on fifty of the’ savages to accompany him as 
guides and porters, and was thus enabled to set out on the expe- 
dation in October that year with several Spaniards end Dr. 
Montano, a French naturalist. The agcent proved. so dangerous 
and difficult that only Dr. Montano and Sengr Martinez reached 
the top on the north-east side of the,volcano, its height being 
determined by them at 3130 metres above the sea, The safe 
return of this expedition after nine days’ absence without the 
human sacrifice required by the savages resulted in lessening 
their superstitious dread of the Apo.. The Diario states that 
Messrs. Koch and Schadenburg made two ascents of the Apo in 
February and March last, under the guidance of several savages, 
during which they ascertained the height of its south-west peak 
to be 3000 metres (10,824 Eng. feet) above sea level. 


_In the July number of the American Naturalist is a Paper of 
much value by Mr. Ivan Petcoff on the Limit of the Innuit 
Tribes on the Alaska Coast, in which the writer combats some 
of the conclusions come ta by Mr. Dall. Mr, Petroff has been 
familiar for years with these coasts, and his conjectures as to the 
origin and migration of the Innuits and other tribes will interest 
ethnologists, In this connection Mr, Petroff has some important 
observations on the rate of accumulation of shell-heaps.. He 
says :—‘‘ The time required for the formation of a so-called 
layer of ‘kitchen refuse’ found under the sites of Aleutian or 
Innuit dwellings, I am inclined to think less than indicated 
by Mr. Dall’s calculations. Anybody who has watched a healthy 
Innuit family in the process of making a meal on'the luscious 
echinus or sea urchin, would naturally imagine that in th® course 
of a month they might! pile up a grea? quantity of spinous débris. 
Both hands are kept busy conveying the sea fruit to the capgcious 
mouth ; with a skilful combined action of teeth and tongue, the 
shell js cracked, the'rich contents extracted, and the former falls 
rattling to the ground in a continuous shower of fragments until 
the meal is concludéd. A family of three or four adults, and 
perhaps an equal number of children, will leave behind them a 
shell monument of their voracity a foot tor eighteen inches in 
height“after a single meal, In localities in Prince William Sound 
I had an opportunity to examine the camp-sites of sea-otter 
hunters on the coast contiguous to their hunting-grounds. Here 
they live almost exclusively-upon echinus, clams, and mussels, 
which are consumed raw in order to avoid building fires and 
making smoke, and thereby driving the sensitive sea-otter from 
the vicinity. The heaps‘of refuse created under such cireum- 
stances during ‘a single season were truly astonishing in size. 
They will surely mislead the ingenious calculator of the antiquities 
of shell heaps a thousand years hence.” , 


‘IN the same article Mr, Petroffhas also some interesting obser- 
vations on the action of tides on the coast :—‘‘ As an instance of 
the rapidity with which the tides of this region will change out- 
lines of coast and other land marks, I may cite an observation 
made by me during my stay on Nuchek island last summer. At 
a short distance from the settlement there was a cave in a rocky 
cliff situated about three or four feet above high water mark. ` 
visited the place frequently, as it afforded a view over the ap- 
proaches to the harbour. About the middle of June an echpse 
of she moon octurred when it was full or nearly so, causing tidal 
commotion of unusual extent and violence. When I visited my 
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cave on the dày following the eclipse, I found it almost filled 
with shingles and débris, This cave was situated at about the 
same height above the Water as the cave of Amaknak, from 
whicheMr. Dall extracted guch voluminous information as to the 
antiquity of strata of refuse found therein. I cite these instances 
only for the purpose of showing that it is not safe to ascribe 
great age to any and all accumulations of débris found on the 
coast of Alaska, and also as a support for my theory of a general 
Innuit migration along the foast at a comparatively recent 
period, subsequent to the invention of the kaiak or a similar 


a . e 
From the Italian Cengus of December 31, 1881, it appears 
that'in 23 out of 24, provincial chief towns the number of persons 
knowing how to read and write has greatly increased since 1871. 
In ten years the citizens of Udine had increased in such, know- 
ledge at the rate of 9 per cent.; in Como, 6°50 per cent, 
Brescia made a strange exception; in 1871 there were 2899 
persons ignorant of reading and writing, and in 1881 this number 
was increased to 3120 persons ; data are wanting to explain this 
fact. In the 24 capitals of provinces the average result is that a 
-little more than 50 per cent. of the inhabitants know how to read 
and write. i 


e 


Masses. TRUBNER AND Co, have issued a second and much 
enlarged edition of their ‘‘ Catalogue of the Principal Languages 
and Dialects of the World.” The original catalogue contained 
about 1100 titles on 64 pages, while this edition enumerates 
nearly 3000 titles on 170 pages. The utility of such a catalogue 
to students of language is obvious. 


WITH praiseworthy promptness Messrs, Blackie and Son 
have issued the third volume of the new edition of the Imperial 
Dictionary, edited by Mr. Charles Annandale, This volume 
extends from L to Screak, and in all respects is up to the two 
first volumes, The owly omission of importance we detect is 
Photophone, which perhaps came too late to be put in its proper 


place. , - . 4 


A FRENCH engineer ha®originated a plan by means of which 
passing ships could send messages by submarine cables; he 
would float buoys with the necessary connecting wires and ap- 
paratus at intervals of a day’s journey along the line of the cable, 
each numbered and properly lighted at night. The writer in 
the Moniteur de la Flotte considers that the plan presents but 
few difficulties, and would obviate much anxiety and many 
dangers. ‘ 


Dr. SCHLIEMANN is carrying on new excavations at Hissarlik, 
with the assistance of two eminent German architects, No 
fewer than 150 workmen ere daily employed in laying bare the 
foundations of the ancient cities. Two perfectly distinct cities 
have lately been discovered in the burnt stratum, the lower one 
resting on the large walls which have hitherto by mistake been 
attributed to the second city. Hissarlik now turns ont to have 
been the Acropolis of this lower burnt city, this being proved 
by the walls and the pottery, as well as by two vast brick build- 
ings, one of them 43 feet broad by 100 feet long, the other 23 feet 
broad by less than 100 feet long. These buildings seem to have 
been temples, “a separate gateway, flanked by enormous towers, 
leading up to them. There are, besides, three or four large 
buildings, apparently dwelling-houses, but no smaller buildings, 
The city walls now stand out very imposing. ‘They rest on a, 
substructure of large blocks, 33 fect high, afterwards superseded 
by great brick walls. All the treasures formerly found by Dr. 
Schliemann are now ascribed to the first burnt city. Dr. Schlie- 
mann has found in the temples copper nails of a very peculiar 
„shape, weighing from 1000 to 1190 grammes, The second 
burnt city, being the-third city from the rock, and hitherto idénti- 
fied with the Homeric Troy, turns out tohave had but very small 
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houses and no lower town atal. “Dr. Schliemann will cofitinne 
his excavationgtill the beginning*of August: j 





« 

SOME interesting objects which have, according to the Dasly 
News correspondent, just been found in Neuchatel are considered 
by Swiss archzologists to throw a new light on the history of the 
lake-dwellers, and the discover is consequently looked upon as 
one of importance. Amongst the ,objects arg a carriage-wheel 
with iron rim, iron swords, and many huma bones. 


THE Field Naturalist is the name of a new natuml history 
journal, published by A. Heywood of Manchester ; ft is ‘stated 
to be ‘fa medium of intercommunication,” and for this purpose 
it will doubtless be of servicegyg the many cultivators of science 
throughout the country. 


. x 
THE Proceedings of the Liverpool Naturalists’ Field Club for 
1881-82, gives the usual account Of the numereus excursions of 
this Society ; they seem to hve been successful. We have also 
received an interesting brief Report of the work done by the, 
York School Natural History Society during the past year; this” 
Society has founded a special section, exclusively ‘devoted to 
„Scientific workers. * < - 


THE additions to the Zoological Society’s Gardens during the 
past week include a Red-legged Partridge (Caccabis rufa), 
European, presented by Dr. A. O. Grosvenor; a Ring Ouzel 
(Turdus torquatus), British, presettted by Mr. H. A. Macpherson; 
a Red-sided Eclectus (Zelectus polychlorus) from New Guinea, 
presented by Mr. A. Lubbock ; a Horned Lizard (Phrynosoma 
cornutum) from Texas, presented by Master Charles Ed. Napier ; 
a Dwarf Chameleon (Chameleo pumilus), eighteen Rough-scaled 
Lizards (Zonurus cordylus), a Banded Skink (Zuprepes vittatus), 
a South African Skink (Scelotes bipes), four Beetles (Scarttes 
rugosus), four Beetles (Psorodes, sp. inc.) from Robben Island, 
South Africa, presented by the Rev. G. H. R. Fiske, C.M.Z.S. ; 
a Goshawk (dstur palumbarius), European, deposited ; two 
Black Leopards (Felis pardus), an African Elephant (Elephas 
africanus 8) from Africa, a Hardwick’s Hemigale (Hemigale 
hardwicki) from Borneo, a Cuvier’s Lagotis (Zagotis cuvieri) 
from Patagonia, a Pronghorn Antelope (Antilocapra americana) 
from North America, a Malayan Tapir (Zapzris indicus), two 
—— Hornbills (Buceros, sp. inc.) from Malacca, purchased ; a 
One-Wattled Cassowary (Casuarius uniappendiculatus) from New 
Guinea, received in exchange; three Chiloe Wigeons (Mareca 
chiloensis), bred in the Gardens.—The following insects have 
emerged during the week :—Silk Moths: Actias selene, Telea 
polyphemus ; Butterflies : Parnassius apollo, Vanessa polychlorus, 
Thecla spini, Melanagria galathea ; Moths : Deilephila euphorbia, 

/Sciapteron tabaniformtis, Benbbecia hylaiformis, Zygena filipen- 
dule, Phisia concha. < 





PROF. MENDELEEF ON THE HEAT OF COM- 
BUSTION OF HYDROCARBONS! 


J J5 considering the numerical data as to the heat of combus- 
tion,” Prof, Mendeleeff says, ‘‘it will be perceived that 
until now sufficient attention has not been given to the distinc- 
tion between purely calorimetrical data and those physical and 
mechanical changes which accompany chemical reactions, while 
it was recognised long ago that it is essential to separate, as far 
as possible, the heat of the reaction from the heat disengaged 
by physico-mechanical processes. The drawback arising from 
this is especially noticeable with regard to the heat of combustion 
of compounds of carbon, as this heat is used for measuring the 
heat of formation of compounds of carbon from simple’bodies, 
which last is, as is known, but a small fraction of all the heat of 
combustion.” Thus,*for example, when .the products of com- 
bustion of CO, and of, 18,0 act on incandescent charcoal, both 
reactions are very similar, if we do not give, attention to the 
physical process which accompanies the second reaction. The 
= s Notice on the Heat of Combustion 8f Hydrocarbons,” in the Yournal 

‘ofthe Russian Chemical and Physical Society, va} xiv. pp. 230228. 
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reaction CO, +C=CO+CO shows that out of two volumes of 
CO, we receive four volumes pf CO, and it is accompanied with 

, absorptiom.of heat, which is determined by the:fact that the 
combustion of one atomic weight of carbon develops 97 K (że. 
97 great caloric% or 97,000 common ones), while the combuis- 


` tion of CO develops 68ʻ4 K ; the reaction is thus accompanied 


by the following thermal results 97°0 K -2« 68°4 K= —39°8K. 
The result (97°0 — 68-4 ~68-4== — 39°38 K) is the same for the 
following reactian : H,O+,C=CO+H, ; and, if the combustion 
of hydrogen in Yhe-calorimeter were not accompanied by a 
formation of liquid water, it might be admitted that the combus- 
tion of €Q and of H, develops the same amount of heat, which, 


- ‘however, is not the case. 


After haying shown how the conclusions on the heat of for- 
mation of ‘hydrocarbons from hydrogen and coal, or diamond, 
are vitiated by not taking into decount the heat developed, or 
absorbedg by physical and -mechanical processes, and how M. 

_ Thomsen (Berliner. Berichte, 1880, p. 1321) was brought to 
erroneous concelngions as to tite structure of the molecule of coal 
and diamond, as well as to the structure of hydrocarbons; M, 
Mendeleef says :—‘‘In ‘using calorimetrical data of chemical 


` < reactions to judge of the variation of chemical energy in a-re- 


action, it is necessary to free them from the influence of physical 
and mechanical processes which accompany the reaction. Of 
course, the relative indluente of these secondary processes is not 
very great, as the chemicdl process is the most important one 
especially in such energetic reactions as the combustion of hydro- 
‘carbons; but it is important, for strictly maintaining the prin- 
ciple itself of thermo-chemistry, always to apply this correction, 
as we always apply the corregtion for loss of weight in the air, 
especially when weighing gases.” ‘‘Only in the gaseous state 
can we consider the thermal relations of bodies free from the 
influence of the modified internal work, as was well pointed out 
by Berthelot in the first chapters of his work: ‘Essai de 
Mécanique chimique’ ; therefore, all comparisons must be made 
in the gaseous state, as well for the bodies entering into reaction, 
as for those which we receive. When the determination of the 
heat of combustion is made for solid or liquid bodies, we ob- 
viously must add the latent heat of evaporation (and liquefac- 
tion) of the body, and deduct the latent heat of evaporation of 
water. This last is well known, and for a molecular weight in 
_ grammes (18 grammes) of water, it is equal to about 10°7 K at 
‘the temperature of 15° to 20° Cels, As to the heat of evapora- 
tion of hydrocarbons, it is still not sufficiently known, But we 
know that the heat necessary for the evaporation of molecular 
quantities of different bodies comparatively volatile, varies from 
74K (as for. NH, and N40) to 15 K (as for quicksilver and ethyl), 
‘and usually is between 6 K to 10K.” This correction not being 
very great, and the determinations of heat of combustion not 
being yet very accurate, Prof. Mendeleef takes, for those bodies 
whose heat of evaporation is not yet determined, an approxi- 
. mate correction. Another correction is that which results from 
changes of volume of combining bodies. ‘The mechanical work 
which results from this increase or decrease of volume is not 
very great (0'57 K in most of the determinations of Thomsen), 
but always must be taken into acepunt. - 
By applying these corrections Prof., Mendeleef gives a`new 
corrected table of heats of combustion of twenty different 
„hydrocarbons, as well as the heats of formation of these bodies 
“from CH, CO, and CO, The corgections are not insignifi- 
cant, as, for instance, for hydrogen, CH4, C?H%, C3H®, and 
C7H)6, whose heats of combustion, as determined by Thomsen, 
Berthelot, and Loughinin, are respectively—68°4, 213°5, 373°5, 
. §33°5, and 1137'4; the corrected figures, as given by M. 
Mendeleef, are—57°4, 192, 342, 492, and 1062, 
A . 


` 





THE WEDGE PHOTOMETER! 


Mec attention has recently been directed to the use of a” 


wedge of shade glass as a means of measuring the light of 
„the stars. While it has been maintained by various writers that 
this device-is not a new one, the credit for its introduction as a 
practical method of stellar photometry seems clearly to belong 
to Prof, Pritchard, director of the University Observatory, Ox- 
ford. Various theoretical objections have been offered to this 
photometer, and numerous sources gf error suggested. Prof, 
Pritchard has made the best possible reply to these criticisms by 
measuring a-number of stars, and showing that his results agreed 
* By Prof. Edward C, Pickerigg. Presented May ro, 1882, at the American 
Academy of Arts and Sciences. . g X 
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very closely with those obtained elsewhere by wholly différent 
methods, His instrument consists of a wedge of shade glass 
of a neutral tint inserted in the field of the telescope, and 
movable-so that a star may be view& through the -thicker*or 
thinner portions at will. The exget position -is itidicated. by 
means of a scale. The light of different stars is measured by 
bringing them in turn to the centre of the field, and moving the 
wedge from the thin towards the thick end until the star disap- 
pears.’ The exact point of disappearance is then read by the 
scale, The stars must always be kept in the same, part of the 
field, or the readings will not t€ comparable. By a long wedge 
the error from this source will be reduced. A second wedge in 
the reversed position will render the absorption yniform, through- 
put the field. Instead of keeping the star in the samg place by 
means of clockwork, the edges of-the wedge may be placed 
parallel to the path of the star, whdéh the effect of its motion 
will be insensible. - -To obtain the best results, the work should 
be made purely differential, that is, frequent measures should 
bg made of stars in the vicinity assumed as standards, Other- 
wise large errors may be committed, due to the varying sensi- 
tiveness of the eye, to the effect of moonlight, twilight, &c., and, 
to various other causes. - ° - 

‘A still further simplification of this photometer may be effected 
by substituting the diurnal motion of the earth for the scale as a 
measure of the position of the star as regards the wedge. It is 
only necessary to insert in the field a bar parallel to the edge of 
the wedge, and place it at right angles to the diurnal motion, so 
that a star in its transit across the field will pass behind the bar, 
and then undergo a continually increasing absorption agit passes 
towards the thicker portion of the wedge. It will thus grow 
fainter and fainter, until it finally disappears., It is now only 
necessary to measure the interval of time from the passage behind 
the bar until the star ceases to be visible, to determine the light. 
Moreover, all stars, whether bright or faint, will pass through 
the same phases, appearing in turn of the 10, 11, 12, &c., mag- 
nitude, until they finally become invisible. For stars of the 
same declination, the variation in the times will be proportioned 
to the variations in the thickness of the glass, But since the 
logarithm of the light. transmitted varies as the thickness of 
the glass, and the stellar magnitude varies as the logarithm 
of the light, it follows that the time will vary as the mag- 
nitude. For stars of different declfnations, the times of 
traversing 2 given distance will be proportional to the secant of 
the declination, If 3, & aré the declinations of two stars having 
magnitudes 7z and 7’, and ¢, “ are the times between their tran- 
sits over the bar and their disappear€nces, it follows that se — m 
=A (ź sec -7 sec ð). For stars in the same declination galling 
A sec 5=A’ we have .m/~—m=A'(t—1). Accordingly the dis- 
tance of the bar from the edge of the wedge is unimportant, 
and, asin Prof. Pritchard’s form of the instrument, it is only 
necessary to determine the value of a single constant, A. Various 
methods may be employed to determine this quantity. Prof. 
Pritchard has recommended reducing the aperture of the tele- 
scope. This method is open to the objection that the images 
are enlarged by diffraction when the aperture is diminished; ` 
constant errors may thus bé introduced. Changing the aperture 
of a large telescope requires some time, and in the- interval the 
sensibility of the eye may alter. These difficulties are avoided 
by the following method, which may be employed at amy time. 
Cover the wedge with a diaphragm in which are two rectangular 
apertures, end place a uniformly illuminated surface behind 
it, Bring the two rectangles into contact by a double image 
prism, and measure their relative light by a'Nicol, From 
the interval between the rectangles and the focal leùgth of the 
telescope, the light in magnitudes corresponding to one second, 
or A may be deduced. Perhaps the best method with a small 
telescope is to measure a lage number of stars whose light has 
already been determined photometrically, and geduce 4 from 
them. oe C 
The great advantage claimed for this form of wedge photo- 
meter is the simplicity of its construction, of the method of 
observing, and of the computations required to reduce the results. 


“It may be easily transported and inserted in the field of any tele- 


scope like a ring, micrometer, ‘The time, if the observer is 
alone, may be taken by a chronograph or stop-watch. Great 
accuracy is not needed, since if ten seconds correspond to one 
magnitude, it will only be necessary to observe the time. to single 
seconds. The best method is to employ an assistant to record 
ang take the time from a chronometer or clock. If.the stars are 
obsezved in zones, the transits oger the bar serve to. identify or 
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` locate teem, gs well as to determine their light. A wedge | the evening, while strong ground currents passed through the 


inserted in the field of a transit instrument will permit the deter- 
mination of the light of each star observed without interfering 
with the other portion othe observation. 

bright, time may be saved e dispensing with the thin portion of 
the wedge. In equatorial observations of asteroids the light 
may be measured photometrically with little additional expendi- 
ture of time. Perhaps the most useful application would be in 
the observation of zones. When the stars are somewhat scat- 


tered it wonld often happen that their light might be measured” 


without any loss of time, By this instrument another field of 
usefulness is opened for the form of horizontal telescope advo- 
cated ata former meeting of this Academy (Proc. Amer. Acad. 
XVI. 364). Very perfect definition weuld not be required, 
since it would affect all the stars equally. To an amateur who 
would regard the complexity of an instrument as a serious objec- 
tion to it, a meang# is now afforded of easily reducing his esti- 
mates of magnitude to an absolute system, and thus rendering 
them of real value. ; ° 


à 


ELECTRICITY ON PIKES PEAK 


THE following extracts relative ‘to, electricity, from Pike’s 
. Peak Monthly Abstract Journals, have been very kindly 
forwarded to us by General Hazen, the chief of the U.S. Signal 
Service, in accordance with a request made by us ; we believe 
their publication will prove useful :— : ws 

November 23, 1873.—Atmospheric electricity manifested itself 
when line was broken by a crackling sound when binding screws 
were touched, and bright sparks drawn when storepipe was 
touched by my fingers, 

December 7, 1873.—While line was broken I heard relay 
working ; thinking line had been repaired, I hastened to adjust ; 
received a severe shock, which convinced me-that something 
stronger than our battery had charged the wire. Instrument cut 
out and lightning arrester screwed closer; in a few minutes a 
continuous stream of electricity passed between the two plates of 
the arrester with a loud noise, resembling that produced by a 
child’s rattle; the fluid passed not in sparks, but in five or six 
continuous streams of light, as thick as a pencil lead, for two or 
three minutes at a tim, with short intervals between ; this con- 
tinued for over an hour, d 

Deċember 11; 1873.—On retiring I accidentally touched my 
drawer§ with two fingers of my hand, and drew two sparks from 
them, This is a common phenomenon after a snow-storm. i 

Faguary 12, 1874.—Electric shocks. . 

January 24, 1874.—Received electric shock when opening 
stove door ; as usual, it was not repeated. - 

february 25, 1874.—Same as January 24. 

May 11, 1874.—During the entire day severe shocks were felt by 
any one touching the-wire, and, the line being open; I could 
make plain signals with the key for about ten minutes. 

May 20, 1874.— p.m., report could not be sent on account 
of atmospheric electricity (a thunder-storm), 

May 21, 1874.—A flash of fire about two feet long leaped 
from arrester into the office, illuminating the rooms. 

May 24, 1874.—A keavy thunder-storm passed slowly and 
directlyeover the peak; large sparks passed constantly through 


4 


, the arrester, while a strange crackling of the snow could be 


heard at times, While making the 2 p.m, observation, I heard 
the snow crackle as above mentioned, and felt at the same time 
on both temples, directly below the brass ‘buttogs of my cap, a 
‘pain as if from a slight burn. Putting up my hands, there was 
a sharp crack, and all pain had disappeared. 

May 29, 1874,—At 6.20 a terrific storm commenced ; blinding 
flashes of fire came into bath-rooms from the lightning-arrester 
and stoves; lqnd reports followed in rapid succession. 

Fuly.t, 1874.—A party of visitors were caught in a thunder- 
storm not far from the summit, and all state that they experienced 
‘peculiar’ burning sensazions on face and hands, and heard a 
hissing sound proceeding from hair and whiskers. 

Fuly 9, 1874.—Heavy thunder-storm; large sparks passed 
through the arrester during its-continuance. Mr, Copley tele- 
graphed me this forenoon that he twice got knocked down, while 
repairing the line, by electric shocks, 

~ Zuly 14, 1874.—Thunder storm ; lightning in beginning very 
severe, I received a very painful shock while working over the 
line by my fingers accidentally touching the metal of the key.e 

Fuly 15, 1874.—Thunder heard in the distance throughout 


If the stars are all’ 


arrester. . 

Fuly 16, 1874:—Severe thunder-storm; sharp flashes and 
retorts came through the airester to the terror of several lady 
visitors. Outside the building the electric effects were still more 
startling. The strange crackling of the hail mentioned before 
was again heard, And at the eame time my whiskers became 
strongly electrified and repellant, and gave quite audible hissing 
sounds. In spite of the cap'I wore my scalp appeared to be 
pricked with hundreds of red hot needles, and a burning sensa- 
tion was felt on hands and face; several of the visitorgwho were 
outside had the same experience. A large dog who had-followed 
his master out-doors became terrified, and made for the door 
with a pitiful howl. Lightning was seen in all directions in the 
evening, and ground currenjgp passed incessantly through the 
arrester. . 

Fuly 19, 1874.—A severe thunderstorm passed clobe over the 
Peak between 1.30 and 2.30 pm; ; lightning struck ‘wire be- 
tween 2nd and 3rd poles from the house; fora moment the 
wire resembled a rope of fre and vibrated violently for some 
minutes after the discharge—no damage done. Frequent loud 
discharges took place along the ground-wire between it arid the 
rocks on which it rests. Hair and whiskers of anyone out- 
doors were electrified by each discharge. 

Zuly 21, 1874.-*Heaviest thundgrstorth of the season'to-day ; 

° lightning terrific; constant crackling of fallen hail and peculiar 
clattering of the rocks as if shaken by subterranean convulsions, 
indicated the highly electrified state of the summit. , 

August 2, 1874—I'was obliged to keep'the telegraph instru- 


.| ments cut out during the greater part of the day, 


August 3, 1874.—The lightning rendered the line almost 


.| useless the entire afternoon; r got severely shocked when 


sending my report. 

August 13, 1874,—Seventeen visitors to day ; some of them 
made the ascent during a severe thunderstorm, and were much 
alarmed by the effects of the electricity upon their hair, one of 
mem declared that his hair stood up so stiffly as to lft off 

is hat! ie 


October 5, 1874.—Severe thunderstorm below summit in‘after- , 


noon, observers severely shocked whilst calling Fenton at lower 
station. > 

May 22, 1875.—During storms to-day (hail and snow) electri- 
city quite strang. ` 

hight. $ 

May 24, 1875.—Hail from 3,55 p.m. till midnight, accom- 
panied by very strong electricity, decreasing and increasing in 
intensity, a notable fact in all hail-storms. 

May 25, 1875,—Electricity has shown itself nearly all day 
with variable force (hail frequent during the day). ý 

May 29, 1875,—Hail about midday accompanied by electri- 
city. In all our hailstorms the fall of hail entirely ceases ‘for 
about a half 2 minute, following a heavy electric discharge, and 
the hailfall is considerably heavier for some little time following 
the discharge than ‘before. ne 

Zuly $, 1875.—Terrible electric storm in afternoon, at first its 
effects were felt only by the Ime, but about 2 p.m. its ‘presence 
was evident everywhere on the summit; a constant stream of 
flame from the arrester; a constant crackling noise heard out of 
doors as thongh made byesmall pistols. : 

Mey 11, 1876.—During hailstorm at 7.30 I was compelled 
to cut out the wires owing to intensity, this I attempted with 
ungloved hand, and learned a lesson that was an impressive one ; 
luckily I escaped with a slightly bruised head and a ‘fearful 
scare. ' 

May 25, 1874.—During a thunderstorm the wire outside, at 
two or three places, kept up a peculiar singing noise, resembling 
the singing cricket. I have previously noticed that the singing 
noise is never heard except when the atmosphere is very damp, 
and rain, hail, or snow is falling. 

Fune 16, 1876.—At> 5.20 p.m, as I was sitting on a rock 
near the monument, on the eastern edge of the summit, a 
blinding flash of lightning darted from a cloud seemingly not 

-more than 500 feet north-egst of me, and was accompanied by a 
sharp, quick, deafening report, and at the same time I felt the 
electricity dart through, my entire person, jerking my extremities 
together as though by a most violent convulsion, and leaving 
tingling sensations in them for a quarter of an hour afterwards. 
Straine, who was sowing wood in the shed at the time-received 
a similarly violent shock, and says that a ball of lightning ap- 

t * e 
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. May 23, 1875.—Electricity strong at intervals during day and ` 
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peare@ to pass through the store-room and wood-shed in | all over my body, I made quick steps for the® station ; otice 


which he was working, leaviyg. behind a stropg sulphurous 


smell, . 


Fuly 13, 1876.—Singing on the wire. It also seemed to 
come from the ifstrument shelter and the house, as well as 
from the wire. Thunder loud and continuous during the 
afternoon. “ ° z 

Fuly 23, 1876.—The anemometer stopped working on account 
of the electric stọgm. Privates Straine and O'Keefe were 
shocked while trying to fix it, so that they had to give it up 
until the storm had subsided somewhat. . 

August 18, 1876.—A beautiful phenomenon was observed by 
myself, “Private Greenwell, and four visitors, The peculiar 
singing noise (or sizzing noise) was heard again, always before 
in day, but this time at night, byt the line for an eighth of a 
mile was distinctly outlined in brilliant light which was thrown 
out from the wire in beautiful scintillations. Near us we could 
observe these little jets of flame very plainly. They were in- 
variably in the shape of a quadrànt, and the rays concentrated at 
the surface of the ting in a small masgabout the size of a currant, 
which had a bluish tinge. These little quadrants of light were 
constantly jumping from-one point of the line to another, now 
pointing in one direction then in another. There was no heat to 
this light, and when -I touched the wire I could only feel the 
slightest tingling sensati6n. Not only was the wire outlined in 
this manner, but every exposed metallic point and surface was 
similarly tipped or covered. ‘The cups of the anemometer 
appeared as four balls of- fire revolving slowly round 4 common 
centre, The wind vane was outlined with the same phos- 
phorescent light, and one of thevisitors was very much alarmed 
by sparks, which were plainly visible in his hair, though none 
appeared in ours. At the time of this phenomena snow was 

ing. ; : 
P March 27, 1877.—Singing noise heard upon the wire to- 
ay. É 
Way 12, 1877.—Hailstorm, accompanied by intense electricity, 

May 24, 1877.—Sergeant Hobbs and Private Greenwell 
received severe shocks during the day. ' 

August 6, 1877.—Intense electricity ; all metal objects were 
tipped with sparks. 

November 25, 1877.—Snow-storm all day attended’ by intense 
electricity, which could be heard crackling in a person’s hair 
continuously, although no reports of thunder were heard. 

December 26, 1877.—The atmospheric electricity was very 
intense during the day, and at times would crackle on various 
objects in the room, 

January 25, 1878,— Several thunderstorms occurred in the 

surrounding parks and gulches. The electricity on the summit 
was very intense, causing a continuous snapping of the lightning 
arrester, 
- May 12, 1878.—A snow-storm commenced during the night, 
and at 1 p.m. was drifting furiously by a rising gale. The elec- 
tricity varied with wind-gusts, and was so intense at times as to 
render our position exceedingly dangerous, The telegraph wires 
were cut out, but violent sparks would still jump six inches 
between the disconnected winxdowg One violent discharge 
seemed to have uccurred in the chimney, for a terrible commo- 
tion was caused in the soot and ashes. 

May 24, 1878.—At 8 p.m. show commenced, attended with 
severe electricity, lasting for an hour. The wires had to be cut 
out and parted, and a vivid glaring was continuous in the win- 
dows. A lamp set in the north window would, with its flame, 


. east a shadow on the opposite wall for several seconds. 


Fuly 1, 1878.—During afternoon sleet fell, accompanied by 
intense electricity. At 3.20 a violent explosion occurred in the 
room, near the stove, scattefing the wood and knocking down 
the stove-pipe. j 

April 10, 1879.—The telegraph wire heavily charged with a 
ground current of electricity this evening, and it was with diffi- 
culty that signal was transmitted. The current at times was 
entirely reversed. 

Fune 16, 1879.—Light sleet, accompanied by thunder, Only 
a few peals were heard, when it gave way,to a strong steady 
current over the wire, and for twenty minutes one of those elec- 
tric storms peculiar and commor to Pikes Beak prevailed. A 
queer hissing sound from the telegraph lige, the wind-vane post, 
and other posts standing,in a deep snow-drift near by. I stepped 
out to view the phenomenon, but was not standmg in the snow- 
drift long, when the same buzystarted from the top of my head, 
my hair became restless, and feeling a strange creeping sensation 
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inside upon the dry floor, the effects soon left më, After getting 
inside I opened the telegraph key, ghd found a continuous 
bright spark passing between the key and the anvil, even when 
they were separated one-eighth of an ch; and by putting two 
thicknesses of writing-paper in this space, it was scorched, and 
perforated by numerous burnt holes. By accident I completed 
the circuit with both hands, when I received a shock that sent 
me back on the floor. 3 

Fune 29, 1879,.—-Thunder-storim (very severe), 11.10 to 11.30- 
am., during which time a bolt passed through the arrester with 
a report exceeding that of a rifle, and *threw sparks all over the 
office. The suddenness and violence of the shock stunted me, 
so*that it was a little’ while before I could realise what had 
happened, ` e 

August 11, 1879.—During passage of a thunder-storm over 
the Peak a great amount of atmogpheric electricity was 
manifested, 

Axgust 12, 1879,—Heavy snow and sleet began falling at 5.30 
p.m. ; at 5.40 p.m. a ball of lightning went through the arrester 
with the report of a rifle, throwing a ball ọf fire across the room - 
against the stove and tin sheathing ; the wood-packers, Messrs, 
Wade and McDonald, had taken refuge in the station for a few 
munutes, but concluded immediately that this was rather an un- 
comfortable place during a storm, and left immediately ; their dog 

“however was far in advance in seeking shelter outside. Mr, 
Wade declared that the lightning struck him in his feet and legs. 
At 6 p.m. the lightning struck the wire and building at thanorth 
end, where the wires come through the window and arrester with 
a crash equal to any 40-pounder. - It burned every one of the 
four wires coming in at the window into small pieces, throwing 
them with great force in every direction, and filled the room with 
smoke from the burned gutta-percha insulation ; the window- 
sash was splintered on the outside, one pane of glass broken, 
and another coated with melted copper. The anemometer wires 
were also burned up and the dial of the anemometer burned 
and blown to pieces, Private Sweeny was about deaf for some 
time afterwards, One piece of the wire was thrown with, such 
force that when it struck the barometer three feet distant it was 
wound around it, without, however, doing any damage to the. 
barometer. ° 

Fuly 2, 1880.—Line worked poorly on account.of storm, each 
flash of lightning causing the instrument to be thrown .out of 
adjustment; the signals at. midnigh> were. got off with*great 
difficulty. (E 

Fuly 19, 1880.—Atmospheric electricity quite prevalent during 
the evening. ‘ a s 

Suly 21, 1880.—Hail in afternoon and night, accompanied by 
heavy flashes of lightning which played around. the-arrester, and 
exploded with great force, 

Fuly 23, 1880.—Hail, rain and snow during the. day; ended 
at 5.40 p.m. Intense ground currents during prevalence of 
storm. : 

Fune 23, 1881.—A light fall of hail, accompanied by terrific 
flashes of lightning, which snapped on the lightning arrester, 
and exploded with great violence. 

July 4, 1881.—During the progress of the rain-storm it was 
accompanied by the heaviest discharges of lightning and thynder 
that I ever witnessed in all my experience at this station. The 
lightning snapped on the arrester and exploded with great 
violence in the office. Several times during the evening I was 
certain that the station building weuld be struck and demolished, 
as the lightning was almost continuous, 

August 21, 1881.—Heavy hail began falling at 12.30 p.m., 
continued at intervals until 4.15 p.m., when it ceased. The 
hail was accompanied with the heaviest discharges of lightning 
that I ever. witnessed in all my experience. at this station. It 
was impossible to remain in the office during the prégress of the 
hailstorm, as the lightning was. almost continuous, and snapped 
and exploded in all directions, so that I was compelled to retreat 
to the kitchen for safety. The south-west portion of the station- 
building was struck by lightning, but no damage of any con- 
sequence was done, nor was the station-building impaired by the 
shock. The lightning .arrester and ground wires were badly 
damaged, but the worst feature of the storms was the fact that 
both thé station and extra barometers were also, struck,-and the 
cisterns of both cracked. . . 

During the storm a shepherd was killed by lightning, and 
when® found was stripped of -his glothing and boots; ‘he had 


taken refuge under a tree. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


"EDINBURGH. —Fiye F&lowships in connection with this Uni-. 
versit (the gift of an anoaygnous donor) of the value of roo/. each, 
for one year, but renewable for one or two further years at the 
pleasure of the Senatus Academicus, will be open to applicants 
in October next. ‘There will be no examinations for election to 
these Fellowships, but Fellows will be elected by the Senatus 
Academicus after considerationgof the qualifications and circum- 
stances of the applicants. The Fellowships are open to any 
graduate of a Scottish University, not being more than thirty 
years ofeage at the date of application, and provided that he be 
not an Asistant to any Professor, or an eRaminer in any, depart-- 
ment, They are intenced for persons having attained some pro- 
ficiency in, and who are desirous to prosecute, unprofessional 
study and research in one of the following subjects :~Mathe- 
matics (pure and applie&), or experimental physics, chemistry, 
biology, mental philosophy, history, or the history of literature. 
Persons desiring to hold one of these Fellowships should address 
an application to the secretary of the Senatus, with statement as 
to previous course of Study, and general purposes with respect 
to future work, Each Fellow will be expected to reside in 
Edinburgh during the winter and summer sessions of the Uni- 
versity (1882-83) to. prosecute his particular branch of study 
under the advice of the Professor to whose department the subject 
belongs ; and within a year after his election to give evidence of 


` his progress by the preparation of a thesis, the completion of a 
$ 


the delivery of a lecture, or m some other way approved 
by the Senatus Academicus. No other fellowship, scholarship, 
or bursary, in this or any other University, will be tenable 
together with one of the elective Fellowships. 


THE budget commission of the French Chamber of Deputies 
have printed their estimates for public instruction for 1883. They 
claim 54 millions sterling, irrespective of the sums granted by de- 
partments for the same purpose, About halfof this sum is claimed 
for elementary instruction, eahibiting, an addition of more than 
800,000/, on the credit given for 1882, This is in prevision of the 
working of the law o? compulsory education, The more notable 
items are the following ;—Government grant to the grammar 
schools for young ladies, 12,000/, ; national library, extraordinary 
expenses for printing the catalogue, 2000/. ; ordinary expenses, 
21,000/, ; othér public libraries, 12,000/. ; aid to men of science 
and lefters, 8000/. ; scientific travelling and exploring, 8000/, ; 
College de France, 19,@00/.; Museum of Natural History, 
36,0907, ; Institute of France, 28,o00/., of which 8000/, are 
granfed to the Academy of Sciences; Academy of Medicine, 
30007. ; School of Hantes-Etudes, 12,000/, ; astronomical and 
meteorological establishments, 35,0007. ;, including a school for 
astronomers, which has been opened at the Observatoire of 
Paris, but will be closed as soon as the several French observa- 
tories will have procured a sufficient number of trained observers, 
The commission refuse to grant money to the meteorological 
observatory of Mount Ventoux. : 
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‘Fournal of the Franklin Institute, June.—On the several 
efficiencies of the steam-engine, and on the conditions of 
maximum economy (continued), by R. H. Thurston.—Ninety 
miles in sixty minutes (continued), by W. B. Le Van.—Ringing 
bells, by J. W. Nystrom.—Radio-dynamics ; tmiversal phyllo- 
taxy, by P. E; Ckase.—A thermograph, a new apparatus for 
making a continuous graphical record-of thé variations of tem- 
perature, by G. M. Eldridge.—Electricity, by A. E.,Outer- 
bridge; jun.—An essay on mechanics and the progress of 
mechanical Science, 1824-82, by F. Finley.—Device for in- 
creasing the dynamic effect of the pulsations of diaphragms 
and ‘the like, by W. B. Cooper.—Influence of pulley-diameter 
on the driving power of flat belts, by R. Grimshaw.—Recent 
improvements in zhe mechanic arts, by F. B, Brock. 


Bulletin de ! Academie Royale des Sciences de Belgique, No. 4. 
—History of the Imperial and Royal Academy of Sciences and 
Belles-Lettres of Brussels, by M, Mailly.—-On the dilatation of 
alums, by M. Spzing.—One word more on the determination of 
latitude, by M. Folie,—On the rocks of the island of Fernando 
Noronha, gathered- during the Chalidnger expedition, by M. 
Renard.—On the state of vegetation, March 21, 1882, by M. 


o [xui 13, 1882 a 


e 
pressure in the rabbit, by MM. Moreau and Lecrenier.—-Minera-. 
logical Seas Joe of the rocksewhich accompany the diamond 
in the mines af the Cape of Good Hope, by M. Meuhier. 


Reale Istituto Lombardo di Scienze'e Letterey Rendiconti, vol. 
Xv., fasc. ix.-x,—On the nature and origin of tumours occasion~. 
ally found free in tie abdominal cavity, by S. Sangallii—Presen- 
tation of a piece of wood fron? Brazil, with the apparent figure 
of a serpent, by Dr. Mantegazza.—On _ protistological ‘examina- , 
tion of the water of Lake Maggfore, extefeted at 6o metres 
depth, between Angera and Arona, by S. Maggi.—Zoological 
notes, by S. Pavesi. ` s >, 

Rivista Scentifico-Industriale, April 30 and May -I 5.-~New 
seismic apparatus of the Brothers Brassart, by S. E. Brassart.— 
The comets seen in the last years and Comet Wells; by S. 
Zona.—-On sounds produced Dy outflow of liquids, by S, Martini. 
—On succinine, by Drs. Funaro and Danesi.—St#asyplon muri- 
catum, Fab., in the Romagna, by S. Rovellii—The story of a 
flint stone, by S. Mascarine. vs 
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Zoological Sogiety, June 20.--Dre A. Gunther, F.R.S., 
vice-president, in the chair.—The Secretary exhibited a.series of 
the diurnal and nocturnal Lepidopterous insects bred in the 
Insect Hou-e in the Gardens during the present season, and 
called attention to several specimens of clear-winged Moths 
(Sestide), a group of insects.which had not before been exhibited 
in the Insect House. The cocoon of Cricula trifenestrata, 


| together with the 1mago, was also exhibited.—Mr, W. A. Forbes 


made remarks on the presence of a rudimentary hallux in certain 
birds—the Albatrosses and two genera of Woodpeckers (Ziga 
and Picoides), commonly described as being three-toed, and 
exhibited preparations showing its, condition in the birds in 
question.—Prof. Owen read the twenty-fifth of his series of ° 
memoirs on the Dinornzs. The present communication gave a 
description of the head and feet, with their dried integuments, 
of an individual of a species supposed to be called Dinornis 
didina, These specimens had been obtained by Mr. H. L. 
Squires at Queenstown, South Island of New Zealand, and being 
parts of one individual tended to elucidate in an unlooked for, 
degree the external characters of the Moa.—A second communi- 
cation from Prof, Owen contained some observations on 7richina 
spiralis.—Prof. E, Ray Lankester gave a description of the valves 
of the heart of Ornithorhynchus paradoxus, and compared them 
with those of man and the. rabbit. Prof, Lankester also made: 
some observations on the fossa ovalis of the Monotremes,——Prof: 
Huxley, F.R.S., read a description of the respiratory organs of 
Apteryx, which he showed did not differ fandamentally from the 
Avian type, and pointed out that neither of the structures that 
had been termed diaphragms in the Apferyx was really in cor- 
respondence with the Mammalian diaphragm.—Mr. W. A. 
Forbes read the sixth of his contributions to the anatomy of 
Passerine birds, Inthe present communication the author showed 
that Xenicus and Acanthisitta, hitherto considered to -be allied to: 
Certhia, Sitta, and Sittella, were really mesomyodian forms, most 
nearly allied perhaps to Pitta, -The discovery of such low forms of 
Passerine birdsin New Zealand was a fact of considerable interest,, 
none of ‘the allied groups being at all represented there at the 
present day.—A communication was read from Mr, Sylvanus 
Hanley on the shells of the genus Zep/omya, to which was added 
the descriptions of two new species.—Mr, Sclater read a note’on 
Ruppell’s Parrot, and showed that the more “brightly-coloured 
individuals, ordinarily supposed to Ise the males of: this parrot, ° 
were really the females.—A second paper from Mr. Sclater gave 
the description of two new species of the genus Synallaxis ‘from 
the collection of Messrs..Salvin and Godman,—A communica- 
tion wes read from Prof. M. Watson containing an account of 
the muscular anatomy of Frofedec as compared with that of 
Hyena and Viverra,—Mr. Oldfield Thomas “read a paper. con- 
taining a description of a new species of Rat from China. The 
specimens upon which the author had founded the description 
had been sent by the Abbé*Armand David to Mi, Milne-Edward-, 
of Paris, who had placed them in the hands of Mr. Thomas for 
identification. Theeattthor proposed to call this Rat Mus 
Edwardsi. —A communication was 1ead from Mr. E: W. White, 
F.Z.S., of Buenos Ayres, in which he gave an account of the 
birds collected by him in the Argentine Republic.—Mr. R. 


Dewalque.—On the respiratory variations of the sanguineous | Bowdler Sharpe read the descriptions of two apparently new 
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<pecieş of Erythropygia, one from the Žambesi, the other fiom 
the Congo River, which he proposed to call respectively Æ. zam- 
žesiana and E. ruficanda.—A second paper by Mg, Sharpe con- 
tained the description of a new Flycatcher which had been 
obtained by the late Governor Ussher on the Gold Coast. The 


author proposed to call it Muscicapa ussheri, in acknowledgment. 


of the services which its discoverer had rendered to ornitho- 
logical science. —A communication was read from Mr. F. Moon 
on the Lepidoptera collected by the Rev. J. H. Hocking, chiefly 
in the Kangra D¥&trict, N.Y. Himalaya. The present com- 
munication, being the second on the same collection, contained 
the descriptions of seven new genera- and of forty-eight new 
species, Af account of the transformation of a number of the 
species was also given. 


Physical Society, June 24.~,Qyof. Clifton, president, in the 


-chair.—New Members: Prof. Bartholomew Price, Principal 


Viriamu Jones.—Prof. G. Carey Foster moved a vote of thanks 
to Prof, Clifton for the excellent reception accorded to the 
Physical Society af Oxford on the preceding Saturday, and drew 
attention to the high efficiency of thesClarendon Laboratory and 
the admirable provision made for the teaching of physics at 
Oxford; Prof. W. G. Adams seconded the motion, and endorsed 
Prof. Forster’s views of the position of physical science on the 
Isis. Prof. Clifton in response to the vote, stated that the 
University of Oxford hal bgrally supported Kim in organising 
the Clarendon Laboratory, giving him all the funds he required, 
and showing a laudable desire to put- physical teaching on the 


“best possible footing in Oxford.—Prof. C. A. Bjerknes of 


— 


Christiania, was then introduced to the meeting, and, assisted by 
his son, M. Vilhelm Bjerknes, delivered a lecture on ‘‘ Hydro- 
dynamic Analogies to the Phenomena of Electricity and Magne- 
tism,” which was illustrated by experiments and projections on 
the screen. Prof. Bjerknes has been engaged in tracing these 
analogies for the last twenty-five years, at first mathematically, 
but latterly by experiments in verification of the deductions from 
his formule, These experiments were shown in the Paris Elec- 
trical Exhibition last year, and have been published repeatedly 
in this country, Dr, Bjerknes has, however, advanced beyond 
the results there shown. These were chiefly confined- to 
illustrating ‘the static attractions and repulsions of electricity and 
magnetism; but he has now taken up the subject of electro- 
dynamic attractions and repulsions, The former effects are 
shown by brass balls oscillating, or by small tambours pulsating, 
near each other in water. These motions are communicated to 
the balls and drums by pulses of air transmitted from an inge- 
nious air-pump or bellows along mdia-rubbér tubes. A pul- 
sating drum corresponds to a magnetic pole ; an oscillating body 
toa magnet, When two tambours are vibrating near each other 
in like phase, they attract; when in unlike phase, they repel 
each other, The same holds true of the oscillating balls. The 
motion-lines round these bodies correspond to the lines of forcë 
round magnets, as was demonstrated: by a hollow ball oscillating 
o1 a stem, and tracing its movements in ink on a glass plate. All 
the phenomena of magnetic forces were illustrated in this way 


_ by Prof, Bjerknes, including diamagnetism, which was shown by 


means of pith cylinders lighter than the water or medium of oscil- 


* lation, A pulsating drum or oscillatory ball repelled the cylinder 


of pith, whereas it attracted a cylinder of wax, which is heavier than 
the water. The more novel part of the experiments consisted in 
representing the attraction between two @lectric currents flowing 
in the same direction by means of two cylinders about five inches 
long and one inch in diameter, oscillating round their longitudinal 
axes at close quarters in the water. The cylinders were oscillated 
by means of a pulsating tambour which communicated its motion 
to them by a toothed gearing on their ends. Attraction 
resulted when-the oscillation® of the cylinders were opposed to 
each other, and repulsion when they were in the same direction. 
This is an inversion of what might have been expected to take 
place after the theory of Ampère. ' A square of four oscillating 
cylinders was also formed, and a fifth cylinder oscillated inside 
it, the attraction or repulsion exerted on the latter being ob- 
served. A hydrodynamic galvanometer was made by placing an 
oscillating ball (which corresponds to a magnet) beside an 
oscillating ‘cylinder, the result being a deflection of -the ball 
according to the direction of the oscillation of the cylinder. The 
experiments were witnessed by a full megting, which accorded a 


hearty’vote of thanks to Dr. Bjerknes.—A* paper by Dr. C. R. | 


Alder Wright, F.R.S., was taken as read. It was on the 

determination of chemical affnity in terms of electromotive 

force (Part vi.), and on the relations between the E.M.F. in cells 
: ons 


Se 


a — - ee tee - - os 
constructed like Daniell’s cells, but containing different#metals, 
and the chemical affinities involved in their actions, The cells 
employed were constructed of cadmjum and copper, and 
their sulphates, zinc and cadmium Md their sulphates, zine 
and silver and their sulphates, cgyimium and silver® and 
their sulphates, copper and silver and their sulphates, In 
all cases the sulphate solutions were of equal molecular 
strengths. ‘The general result is that the effect of a given altera- 
tion in the character of the plates opposed to cadmium or silver 
was found to be practically identical with that of the same altera« 
tion in the case of a Daniell cell. “ Volta’s law of the summation 
of E.M.F. forces sensibly holds true in the cases examined. 
These cells also behave like a Daniel under variations of current 
density. The Society meets again in November. ` e 


« Geological Society, June 21.—]J. W, Hulke, F.R.S., presi- 
dent, in the chair.—Robert Bruce Napoleon Walker was elected 
a Fellow of the Society.—The following communications were 
read:—On Thecospondylus horneri, a new Dinosaur from the 
Hastings Sand, indicated by the sacrum and the neural canal of 
the sacral region, by Prof. H. G, Seeley, F.R.S., F.G.S.—On 
the dorsal region of the vertebral column of a new Dinosaur, 
indicating a new genus, Sphenospondylus, from the Wealden of 
Brook, in the Isle of Wight, preserved in the Woodwardian 
Museum of the University of Cambridge, by Prof. H. G. Seeley, 
F.R.S.—On organic remains from the Upper Permian strata of 


. Karpalinsk, in Eastern Russia, by W, H. Twelvetrees, F.G.S. 
n 


1s paper the author described the Kargalinsk steppe, north , 
of Orenburg, as consisting of a grassy, treeless, undylating 
steppe, with sluggish, winding streams, in the banks of which, 
and in the ravines, the exposures of subsoil show only red marl 
or sandstone devoid of fossils. Mine-borings and shafts go 
down through red, yellow, and grey sandstones and red and 
white marls, which are fossiliferous wherever the beds of copper- 
ore exist, On the eastern border of the steppe there are two 
protrusions of limestone, with Terebratula elongata, Loxonema, 
&c., on outcrops running nearly north-west and south-east, which 
throw off the cupriferous sands east and west. The western of 
these outcrops in its southern continuation near Sakmarsk is 
charged with Permian Fossils, including the above; the same 
limestone, regarded by the author as belonging to the Zechstein, 
crops up in other places, and apparentlyeunderlies the whole 
basin of the steppe, the upper sandstones, resting conformably 
upon it. From the latter the author gave the following list of 
fossils :-—~Cardiopteris Kutorga (= Arotdes crassispatha), Welchia 
biarmica and peniformis, Lepidodenaroy, Schizodendron tubercu- 
latum, Anomorrhwa Fischeri, Caulopteris ?; Calamttes infractus, 
Suckowi gigas and leioderma, Unio umbonatus, Platyops Richdrdi 
(a Labyrinthodont), Rhopalodon Wangenhauserit, Cliorhieodon, 
orenbirgensis, Deuterosaurus, and various Labyrinthodont and 
Reptilian remains, Upon these the author remarked that the 
list of plants has a Paleozoic aspect, while the Reptilian remains 
seem to be more of a secondary character, After consideration 
of all the facts, the author came to the conclusion that possibly 
some of the beds in the central part of what is known as the 
Permian basin may be passage-beds between the Permian and 
Trias, but that the Kargalinsk series includes the uppermost 
beds of the Permian,—-The Rheetics cf Nottinghamshire, by E. 
Wilson, F.G.S.—On the Silurian and Cambrian strata of the 
Baltic provinces of Russia, as compared with those of Scandi- 
navia and the British Islands, by Dr. F. Schmidt. Communi- 
cated by Dr. H. Woodward, F.R.S., F.G.S. The Cambrian 
and Silurian strata in question are found stretching over an area 
4co miles long by 8c miles wide. “The country occupied by 
these strata is a nearly uniform plain covered by glacial deposits, 
‘but sections are presented by the sea-cliffs, which are from go to 
150 feet high. The strata consist mainly of marls and lime- 
stones, arenaceous deposits being rare, and they form a con- 
tinuous series from the base of the Cambrian to thé*top of the 
Silurian, the whole of these strata being in conformable succes- 
sion and unconformably overlain by the Devonian. Although 
the representative of the Cambrian or Primordial Silurian con- 
tains neither Paradoxides nor Orlenus,-nor, indeed, any Trilo- 
bites whatever, but only Lingulide and Graptolites, yet its 
stratigraphical position leaves no doubt as to its age.—On 
Chilostomatous Bryozoa from Bairnsdale (Gippsland), by A. 
W. Waters, F.G.S.—The Silurian species of Glauconome, and 
a suggested classification of the Paleozoic Polyzoa, by G. W: 
Shrubsole, F.G.S., and G. R. Vine.—Qn the cause of the de: 
presston and re-elevation of the land during the glacial period, 
by T. F. Jamieson, F.G.S. on. ae i 
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a Royal Society, Jungt9 —The Right Hon, Lord Moncreiff, pre- 
sident, in the chair.—Prd®. Tait, in Part IIT. ofhis paper on Mirage, 
-cali&l attention to an elahgrate Memoir on the subject by Biot, who 


had anticipated him in many particulars. Biot had pointed out the. 


existence of the curve of vertices, which Prof. Tait made the basis 
of his discussion, but had not made any use of it, preferring to 
investigate the phenomena by means of the ‘caustics—a much 
‘more difficult method. Fugther, in his explanation of the 
appearances described by Vince, Biot regarded the rays as 
‘being for the first part of their course concave upwards—a 
state ef affairs which Prof. Tait regarded as very unlikely. 
Such 8 point, however, could be settled only by careful mea- 
surements ‘of the dip of the horizon taken at different heights 
above’ sea-level_—Dr. Dobbie and Mr. G. G. Henderson, 
B.Sc., communicated the results.of their.analysis of the red resin 
obtained by Prof, Bz}ley Balfour, from the Socotra species 
Dracena Cinnabari, and of their comparisons between i and 
other specimens of dragon’s-blood. These they found to differ 
considerably, specimens going by the same name being often 
markedly distinct in their chemical properties, They concluded 


` that of the several distinct and well-defined varieties which they 


Y 


had investigated, each was probably derived from a distinct 
genus, different species of the same genus yielding the same 


resin,—Pyof. Crum Brown read a paper by the Rev. J. L.» 
This paper was a careful analysis of 


Blake, on breath pressure. 
the individual efforts or distinct breath-pulses by which articu- 
lated “itterance is effected, and by which emphasis is regulated ; 
and was illustrated by examples selected from various authors, 
—In a preliminary notice on the effect of moisture on'the electric 
discharge, Dr. Macfarlane and Mr. Rintoul mentioned, that they 
had.obtained indications that the difference of potential required 
to cause the discharge between two plates was greater in dried 
than in undried air.—Prof. Cium Brown communicated a note by 
Mr. A. P. Laurie.and Mr. C. I. Burton,-on the heats of combi- 
nation -of the metals with the halogens, which they had com- 
pared-by the electrometer method, assuming Sir W. Thomson's 
formula which exprasses :the electromotive force of a cell in 


terms of-the thermal equivalent of the chemical, action., The, 
results obtained wege in fair agreement’ with those of direct | 


calorimetric experiment, 


° „GÖTTINGEN . 


Royal. Society of Scences, August 6, 1881,—Onithe Biehler 
collection of gems, ‘Sy F. Wieseler. 

December 3, 1881.—Observations in the Gauss ;Magnetic 
Observatory, by K, Schering. 

May 6, 1882,.—On the geological structure of the neighbour- 
hood of Gottingen, by A. von Koenen.—Contribution to 
knowledge of the inflammatory force of retarded:discharges, by 
W. Holtz, 3 - 

June 13, 1882.—Whence comes the x of mathematicians, by 
P. de Lagarde. ` 

PARIS 


Academy of Sciences, July 3.—M. Jamin in the chair, — 
It was announced that the Romanche, with the expedition for 
Cape Horn, would sail that:week, Good wishes were expressed, 
also thanks to the Naval Minister for carrying out the Academy’s 
request,—On-the appearances of the electric arc in sulphide of 
cerbon vapour, by MM. Jamin and Maneuvrier. When a little 
of the sulphide is brought into the vacuous reqeiver, there occurs 


“an explosion, as it were, of brilliant unbearable light between 


the (parallel) carbons ; the persistent arc is of horse-shoe form, 
and pale green, and a long flame rises.above. The spectrum 


consists of four channelled spaces, quite alike, in red, yellow, - 


green, and @iolet, the green, however, being most luminous. If 
air have remained in the jar, sulphur is deposited on the 
walls; if not there is a brown deposit, probably a com- 
pound of sulphur and carbon.—On the electrolysis of oxy- 
genated water, by M. Berthelot. “The minimum force re- 
quired was 2 Daniell. The electrolytic reactions and heat 
consumed are shown to be .in correlation with the electromotive 
forces.—On the electromotive force of.a zinc-carbon element, 
by M. Berthelot. His experiments. (with the Mascart electro- 
meter) show the unfitness of the zinc carbon -element to give a 
constant electromotive force.—M. Berthelot gave some observa 
tions on the Channel Tunnel, which he had visited.—Agalysis 


ra 
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the motion, by M. Marey.—On the second comet of 1784 by M. 
_Gyldén.—On the decomposition of protochloride.of. gallium by 
water, by M. Lecocq de Boisbaudran. , Metallic gallium is dis- 
solved in the cold state in concentrated hydrochloric acid. The 
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The clear liquid produced, left to itself, yields gas very. 


slowly, but if water be added, “in toirents.’—On the me- 
chanism of stoppage of hemorrhage, by M. Hayem. The 
hematoblasts play an active and considerable -part in it, becoming 
adhesive when they reach the edge of a yound (as when they 
meet a foreign body), accumulating, stopping’ others, and so 
narrowing the orifice, The other elements of blood and the 
formation of fibrine have only a ‘secondary 7éle.—_l{M. Pellicot 
and Jaubert’ recommended sulphate of iron as a remedy 
for phylloxera—On a new series in elliptic functions, b’ 

M. Faa de Bruno.—On enjjge transcendants; by M. Poincaré, 
—Researches on the use of crusher manometers for measure- 
ment of pressures developed by explosive substanees, by MM. 
“Sarrau and Vieille, The authors.seek to render the indications 
of these instruments more defifite—On the, theory of equipo- 
tential figures obtained bythe electro-chemical method, by M. 
Guébhard.—Determination of the densities of vapour in glass 
globes at the boiling temperature of selenium, by M.. Troost. 
With glass globes of small fusibility, and 300 c.c, capacity, he 
finds iodine vapour, to have still at 665° a coefficient differing 
very little from tĦat of air, while even %&t 440° its coefficient of 
‘compressibility is notably different from that of air. Sulphur 
vapour passes, like oxygen, from one allotropic state to another 
as the temperature rises—Some remarks on didymium, by M. 
Cleve,—Action of sulphuretted hydrogen on chloride of nickel, 
by M. Banbigny.—On the isomerism of cupreous sulphites, by 
M. Etard.—Reduction of certain silver ores by hydrogen and 
the wet process, by M. Laur. Wherever hydrogen appears in 
a liquid containing sulphide, chloride, bromide, and iodide of 
silver, a hydrogen acid is formed, and the silver passes to the 
metallic state.—Action of chloroform on B-naphtol,.by M Rous- 
-seau.—Introduction into industry of vanadium extracted from 
‘the basic scorize of Creusot, by MM. Witz and Osmond. ' The 
Creusot scoriz contain vanadium estimated at 60,000 kg. annually. 
The authors have been able to extract either metavanadate of 
‘ammonium, or new vanadic’ products .specially applicable to 
‘manufacture of amiline blacks with chlorates.—On,an anomaly 
of the eye, by M: Dareste. He has noticed arrested development 
of the eye (reduced.to the secondary optic vesicle)-in anomalous 
or monstrous embryos.—On the histology of Ciona intestinalis, 
by M. Roule.—On the development of Gregarinz and Coccidz, 
by M. Schneider.—Use óf oxygenated water in surgery, by MM. 
Peau and Baldy. The substance may be advantageously substi- 


tuted for alcohél or carbolic acid in treatment of wounds, 


ulcerations, deep abscesses, &c. M. Bert remarked on the killing 
of microbes, and the incessant libation of oxygen to the wound. 
—Researches on a new cardiac medicament ; physiological pro- 
perties of Convellaria maialis (May lily), by MM, See and Boche- 
fontaine. It acts like digitalis, but is without certain drawbacks 
to that substance. In man it has diuretic properties superior to 
those of any known agent. 
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“PERMANENCE AND EVOLUTION 
Permanence and Evolution; £n Enguiry into the Sup- 
posed Mutability, of Animal Types. By S. E. B. 
Bouverie Pusey. (London: Kegan Paul, Trench, and 
_ Co, 1882.) 
ac is “a thoughtful little book, clearly and ably 
written, with the view of showing, as its Preface 
states, “that while Darwiniswm proper is improbable, 
evolutionism in any form is as yet unproved ; while, on 
the other hand, the more we investigate the facts of in- 
heritance, the move we are compelled to regard differences 
so slight, that they would usually be considered casual 
variations, as within the limits of our existing knowledge 
strictly permanent.” Such being his theme, Mr. Pusey 
introduces it with thg following very appropriate and 
judicious apology, which we quote in order to show the 
spirit which throughout characterises his work. 


“Tt may seem almost presumptuous on the author’s 
part to attempt to reopen once more the whole question 
of evolution, especially as in doing-so it is necessary to 
call in question the views of so many very eminent men 
of science. At the same time, anyone who calls attention 
tö any neglected facts, or who questions assumptions too 
carelessly allowed to pass muster, helps to elucidate the 
subject of which he treats, and so aids the cause of scien- 
tific knowledge, whether the particular views he propounds 
are right or wrong.” 


Having already observed that the work is one of 
‘marked ability, we have only further to preface our 
analysis of it by fully assenting to this justification. 


do not think that Mr. Pusey has been successful in his 
tilt against the stone wall which has been reared by the 
school of Darwin, we nevertheless respect his independent 
disregard of mere authority, as we think that’ such disre- 
gard always deserves to be respected in matters of science 
where evidence is shown by the malcontent of clear and 
forcible thought of his own upon the doctrines which he 
undertakes to criticise. 

The principal part of ‘ Permanence and Evolution 
occupied with a criticism of the &rgument from classifica- 
tion, and especially that part of the argument which has 
reference to domestic animals. In the author’s view Mr. 
Darwin has failed to prove in the tase of any domestic 
animal that artificial selection has produced a new variety 
or sub-species. Thus of the varieties of the dog he says, 
“seeing how true they breed, I do not see why the prin- 
cipal and best marked éthe greyhound, the mastiff, the 
terrier, the spaniel, &c.) should not haye so existed (że. in 
a state of nature), and the others have been formed by 
crossing between them.” Similarly of the pigeon he says 
there is no sufficient evidence to show that all the fancy- 
breeds were not once natural breeds which have since 
become extinct as such, or that their occasional reversion 
to the rock dove is not due to an ancient cross with it. 
“ As these races resemble the rock dove, and each other, in 
everything except one or two conspictfous points, it need 
not surprise us that they produce perfectly fertile off- 
spring,’ &c. Thus also H® treats of the cases of all the 
other domestic animals alluded to by Darwin, 
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Concerning this mode of criticism, it seems.enough to 
point out the cumulative improbability of all the domestic 
races of animals having once been wid (notwithstanding « 
“the apparent unfitness of same of then to a self-dependgnt 
mode of life), added to the further cumulative improba- 
bility of all these wild races having become extinct. We 
do not say that the hypothesis is impossible, but clearly it 
is so far improbable that even if there were no other evi- 
dence of the mutability of animal types, it would be more 
likely that the domestic races had béen produced by arti- 
ficial selection (and so that animal types are thys far 
changeable) than that they are all the remnants of more ` 
or less fantastic natural forms now as sugh extinct. If 
the hypothesis of “ Permanence” has to stand upon so 
improbable a supposition as this, it is so far a less reason- 
able hypothesis than that af “ Evolution,’ and therefore 
Darwin is justified in adducing the facts in question as 
evidence of transmutation to this extent. 

But Mr. Pusey carries his criticism further than this, 
and says :— 

“Granting that natural selection with spontaneous 
variation could within the period of history develop out 
of a rock dove a fantail, I do not see how we are any 
nearer the conclusion that in ten times or a hundred 
times that period these causes would develop the Goura 
pigeon ; granting that, that a millionfold as much time 
would evolve any of the true Gallinacez.’”’ 


This way of treating the evidence is, however, hyper- 
critical. It is certain that either ‘‘Permanence” or 
“Evolution” is the truth, and therefore, if it were esta- 
blished, or taken for granted, that within the historic 
period selection is able so far to change an animal type 
as to convert a rock dove into a fantañ, the presumption 


““"tithough, as we shall immediately proceed to show, we | becomes immense that in a hundred times that period the 


operation of similar causes might develop a Goura pifeon. 
Thus, in view of the supposed asSumption or proof we 
certainly ave “nearer the conclusion’’ m question than 
we should be in the absence of a case analogous in kind 
though not in degree. 

Similarly in dealing with the argument from affinity, 
we think that Mr. Pusey is hypex-critical. He points to 
the fact that crystals occur in, natural systems, and that 
their similarities cannot be due to genetic descent ; but 
this analogy is clearly too lame to support any weight of 
argument, and the same remark applies to his analogies 
drawn from the similarities found in inorganic nature 
generally. For in all these cases the similarities occur in 
objects of far less complexity than organised structures, 
and therefore the similarities are much less remarkable, 
while in the case of organisms the known facts of heredity 
furnish much the most probable explanation of the much 
more complex similarities. This, perhaps, may most 
briefly be shown by quoting the alternative <bypothesis 
which our author presents, for clearly it is one which no 
man of the cammonest judgment could for a moment 
entertain. He suggests that systematic affinity may be 
due to the resemblance between the chemical elements 
(? and compounds) of which organisms are made up, and 
adds what we must regard as a scarcely serious observa- 
tion—“ This hypothesis, though totally without positive 
evidence to support it, is in itself quite as clear and 
defiflite, and (what is called) explains the facts about as 
well as the hypothesis of evolution.’ 
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* Mr, Pusey’s treatment of the evidence from rudimentary 
organs does not seem to us more fortunate. His only 
,criticism here is thaqbecause organs are rudimentary we 
"have on- -this account x warrant for concluding that they 
are useless; “if thes aborted structures were the only 
ones in which we could see no use, then the explanation 
would have some locus standi?” But here the important 
fact is lost sight of that all rudimentary organs are the 
homologues of organs whch when of larger size present 


f observable utility. Gan it be reasonably supposed that 


` in thes case of all the thousands of these “aborted stryc- 


tures,” some new function, always unobservable, is per- 
formed. by an organ which by some strange chance happens 
to be the homologue of an organ which when of larger 
s'ze performs some other and observable function ? 2 
Again, the argument from embryology obtains but very 
scant justice ; only three pages are devoted to it, and the 
core of the subject fs not touched. For the force of this 


` argument does not consist in our seeing “a vast number 


of animal forms, many of which are very like each other, | 
and their distinctions less pronounced in youth,” or in” 
such cases as that of the stripes on the young lion, &c. 
The éorce of the argument consists in the progressive 
imitation of lower morphological’ types by the successive 
embryonic stages of higher ones; and of this very 
remarkable fact Mr. Pusey takes no notice; 

The argument from paleontology is dismissed in a 


similarly bigh-handed fashion, but somewhat more con- 


sideration is given to the argument from geographical 
distribution. The view advanced is “that the facts of 
distribution can, to a great extent, be shown to have 
originated in an opposite manner, not by the origination 
of new forms, bute by the destruction of old ones.” If 
this could be shown, no doubt the proof would be one of 
mucheimportance to science, and would serve largely to 
modify the argumentefrom distribution; but the fact 


‘certginly has not been proved, or even shown to be gene- 


rally probable, by the book before us. 
. Concerning the specially Darwinian theory of evolution 
Mr. Pusey says that personally he thinks “ whatever else 


_is the origin of species, natural selection certainly is not.” 


' 


His reasons for this opinion are that a priori the way in 
which we should expect natural selection to act “ would 
be by conferring fertility, hardiness, and early maturity” 
(none of -which qualities are presented by the higher 
Primates) ; and also that allied animals living on the 
same areas and apparently exposed to similar conditions 


- of life, are ‘nevertheless “dissimilar in a number of minor 


points, apparently unconnected and without teleological 
purpose.” -Now concerning the first of these objections, it 


_ seems enough to observe that a priori considerations of this 


kind are extremely hazardous. . Fertility, hardiness, and 
early maturity. may all-be good for species, and yet other 
qualities (pethaps incompatible with them) may be even 
better, such as high nervous organisation, intelligence, 
&c. . In short, where the conditions of the problem in 
any given case are so many and complex, it would be idle 


` to determine beforehand what qualities we should expect 


natural selection to lay a premium upon—as much so, for 

instance,-as to say, after the event, that a man would be 

better -suited.in his environment if he had had a very 
is 

much more brutal, constitution, could run about like a 

chicken when a few hgurs old, and was the most prolific 


NATURE 


„larly met. 


e 
. 


[Fuly 20, 1882° 





animal in creation, ° And of course the other difficulty, 
being of a similarly æ priom kind, admits of-being simi- 
There may be a thousand unobservable 
reasons why, after a long course of* evolution, -allied 
species living on the same areas should’ be -dissimilar in 
minor points of structure, colour, &c. : 

. We have now briefly noticed all the leading points in 
Mr. Pusey’s criticism, and if we had more space we might 
go more in detail with him. But we have saidyenough to 
show that we deem his strictures throughout t err on the 
side of over-scepticism. In science, as in everyday life, 
true judgment is shownypot by suspending our decision 
until a theory is demonstrated by observation, but by 
yielding assent’ to probability in a degree commensurate 
with the evidence. At theesame timb, it is, of course, 
most important that a clear distinction should always be 
drawn between a probability, however high, and a proved 
fact. In every department of inquiry, therefore, the 
hyper-critical mind is of service in insisting upon this 
distinction when there is danger of its being neglected; 
and in view of this consideration we think there are many ’ 
evolutionists who would do well to read Mr. Pusey's 
work. As we have already said, we do not consider-that 
this work has in any way affected the main evidences of 
evolution ; but it is well calculated to steady the course 
of speculative: thought in a direction where with less 
hurry there may be more speed. 

GEORGE J. ROMANES, 


' CRYSTALLOGRAPHY | | 
Geometrische “Krystallographie. Von Dr. Th. Liebisch 

(Leipzig : Wm. Engelmann, 1881.) : 

HIS is the most complete and exhaustive book on 


crystallography. which has been so far published pe” 


and it is especially characterised by the importance 
assigned to the dualism observed in crystallographic 
přoblems considered as relations of a system of planes or 
lines connected together by the law of rational indices. 
The book consists of three main parts—the first dealing 
with the general relations of a system of planes and lines 
subject to the law of rational indices ; the second with 
crystallographic representation and construction; and 
the third with the developments of the six crystallographic 
systems and the determination of crystals. 4 
The general problems in the first part are treated by 
the processes of modern geometry. The problem of the 
transformation of thê axial system is very exhaustively 
treated, but curiously enough Dr. Liebisch seems unac- 
quainted with the elegant solution of this problém, given 
by the late Prof, Miller in his Tract on Crystallography 
(1863). The analysis of this problem, given by Dr. 


.Liebisch, is laborious and somewhat complicated, and 


the results are not really more general than those of Prof. 
Miller. Dr. Liebisch has entered into the question of 
the conditions of perpendicularity in a crystal system, but 
his analysis is not so elegant as that of Prof. H. J. S. 
Smith, nor is it capable of more ready application than 
the latter. The chapter treating of this poition of the 
subject is largely occugied by the proofs of the ordinary ' 
propositions of spherical trigonometry by means of a 
cumbrous notation and an analysis of great difficulty. 
One can hardly believe that this analysis is Bepded by 
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Germ&h students, and its introduction is to be regretted, 
as it is likely to deter scientific students frorg taking up 
crystallography. , 

In the special part devoted to the several systems, Dr. 
Liebisch proceeds from the principle of symmetry, in 
which, however, he defines his $ystems by means of axes 
and a centre of symmetry, instead of by planes of sym- 
metry. This is done-with a-view to include the hemi- 
hedral fosms in the same definition as the holohedral 


. ones, and tò obviate the difficulty arising from the hemi- 


hedral forms being excluded when the system is defined 


- by means of planes of symmety. One doubts, however, 


whether the advantage gained is sufficient to compensate 
for the loss of simplicity. Dr. Liebisch has made a 
curious slip in gis definitioi of symmetry, being appa- 
rently carried away by his lovee of generalisation. He 
shows that the internal and external bisectors of an angle 
divide symmetrically the spaces portioned out by this 
angle, and that the four lines form a harmonic pencil. 
He then generalises this relation, and leads one to suppose 
that symmetry always exists when a pencil is harmonic, 
The fallacy of this is clear when one considers that the 
planes 100, 101, oor, and jor in the oblique system would 
thus show symmetry, since they are harmonic conjugates. 
Dr. Liebisch points out that the indices of the planes in a 


form can be deduced from those of one of the planes when - 


the symmetry is given. The deduction though simple is 
sufficiently difficult, and it would have been better to have 
given it fully. Another omission is found in the problem of 
isogonal zones, z.e. the determination of the possible angles 
between planes of symmetry. The solution is carried out 
so far as to show that the angles must have the squares 
of the cosines rational, and then the special values are 
iven. No attempt is made to show that these are all 
the possible cases, I: is not difficult to find all the sub- 
multiples of 180° which satisfy the condition, and the 
complete solution has long since been worked out by 
Axel Gadolin and Prof..Maskelyne. ` 
The author is remarkably well read in the literature of 
crystallography, and has done much to compress the 


, valuable portion of this literature into the space of a 
. comparatively small volume, 


The book is certainly not 
suited’ as a text-boo for students who are beginning 
crystallography ; and its methals of solution of crystals 
are not the simplest in practical work. For advanced 
students, who wish to regard their subject from different 
points of view, it will be a suggegtive book; and, not- 
withstanding its omissions, will very greatly assist them, 
both by its own statements and solutions of the problems 
of crystallography, but also by its careful references to 
the literature of the subject. It is well printed, and has 
a large number of excellént woodcuts. 





OUR BOOK SHELF 


A Dictionary of Popular Names of the Plants which 
Jurnish the Natural and Acquired Wants of Man, in 
all Matters of Domestic and General Economy; thear 
History, Products, and Uses. By John Smith, A.L.S. 
(London : Macmillan and Co., 1882.) 


THE lengthy and somewhat incohetent title cited above 
is less expressive of the aim of this volume than the 
abbreviated form which, appears upon its cover—viz. 
“ Dictionary of Economic Plants.” Mr. Smith, the 


veteran ex-curator of Kew Gardens, has brought togethet 
a great deal of information with regard to economic 
plants ; and his facts, although somgtimes open to criti- 
cism if examined in detail, are in fne main trustworthy.* 
It is not always easy, however, togeconcile the contents 
of the volume with its title ; interesting as are such plants 
as the “side-saddle flower” (Sarracenia), “telegraph 
plant” (Desmodium gyrans), broom, rape, wallflower, 
Virginian creeper, mignonette, and the like, they can 
hardly be regarded as supplyiag either the “nattral” or 
the “acquired wants of man,” We have tested the work 
somewhat carefully, and have in almost every instance 
found the name we were seeking; and we can thefefore 
say that this Dictionary, although not perhaps particularly 
needed, may be usefully referred to*by those interested in 
economic botany. $ 


. 
Induction. By Willoughby Smith. 17 pp. (London: 
7 Hayman Brothers and Lilly, 1882.) 
IN this work Mr. Willoughby Smith gives an account of 
some curious and interesting experiments on magneto- 
electric induction as revealed by the Bell telephone. In 
one of these experiments an intermittent current was sent 


|. through a flat spiral coil of wire 36 inches in diameter con- 


taining 1220 yards of wire in 800 turns. When an ordinary 
Bell telephone, unconnected with the circuit, is held within 
a few feet of this, spiral sounds are heard im it, evensif the 
coil of the telephone be removed, leaving only the iron 
tympanum and the magnet. Mr. Smith however appears to 
regard this effect as something not explainable on the 
ordinary laws of electrical action, and he applies a new 
term, “specific inductive résistance,’ to the power of a 
medium to stop such inductive action. He thus -intro- 
duces a confusion between two conditions in the case. 
That such induction should be propagated depends upon 
the coefficient of magnetic induction, and also depends 
upon the damping of induction by the setting up of 
currents ın an interposed sheet of metal. Both these 
causes are perfectly well known. Ie is a pity that an 
able experimenter commits himself to crude ideas of ‘this 
kind. ‘There are several good plates of figures added. : 


i a 


LETTERS TO THE EDITOR e 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither cun he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications, 

[The Editor urgently requests correcpondents to keep their letters 
as short as possible, The pressure on his space is so great 
that at is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel tacts.) 


The Mount Pisgah (U.§.) Stone Carvings ~ 


PERMIT me to make the following remarks on Dr. Rau’s 
letter in NATURE, vol. xxvi. p. 243. I hope shortly to lay 
before your readers a statement af the facts relative to the 
objects under discussion. 

At Prof, Baird’s request I met him and Dr, Rau at Washing- 
ton with the cartings and photographs I now have in Europe, 
These were looked at by Dr. Rau, and he'now states as the result 
that he ıs ‘‘enabled to express an opinion concerning them,” 
and that ‘‘they neither show the characteristics of the stone 
sculptuies discovered in the mounds, nor do they resemble the 
well-known specimens of modern Indian art.” © i 

Now if Dr. Rau had compared certain of these objects with 
some of those found by Squier and Davis in the Scioto mounds, 
he might probably have ‘‘discovered,” as I did some time ago, 
and others have observed since, scme resemblance in them, 
Moreover,’ there are objects ın the collection which may have 
been, and no doubt were, made by Indians. A striking illustra- 
tion appears in a very rudely incised stone—photographs of 
which Dr, Rau saw ; an Indian is represented with feathers in 
his head and a flint-lock gun in his hand. But, notwithstanding 
the occurrence of this and a few othe: similarly treated objects, 
the*majority of these carvings do not ‘resemble the well-known 
specimens of modern Indian art,” In the representations of the 


x 
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Swen gnd women there is a striking and peculiar physiognomy, 
which is thè same in hundreds of the sculptures ; there are other 
traits equally persistent, and the ornamentation—of which there 

e is so much on the Apes, tablets, and vases, is unique, and 
preserves a constant relation. The uniform observance of such 
characteristics in so latge a number of objects, would seem to 


determine them as ‘‘typical,” no matter who were the makers of 


them, or when they were made. 

Dr. Rau believes, Łe says, that the ‘ carvings” originated in 
comparatively modern times. I should be pleased to have any 
evidence either from colonfal or other history of West North 
Carolina, that might throw light upon their production, as I have 
spent much valuable tithe in endeavouring to find such evidence, 

DE Rau continues :—‘‘ They (‘the garvings’) were madg by 
a fe’ individuals o? the Indian, or, perhaps, even of the 

Caucasian race.” Bu® he has already said that they do not 
- resemble the ewell-known specimens of modern Indian art.” 
. , How, then, does he Know that ‘‘they were made by a few indi- 
viduals of the Indian race?” And I would ask why mgmbers 
either of the Indian or Caucasian races have chosen to make 
representations of other peoples than themselves, and with other 
characteristics than their own? Why Indians, who are notori- 
ously prone to war, should have, in their representations, so 
carefully absented all of its indications, and emphasised the 
pleasures and avocations of peace? And again, why—if the 
“carvings”. were made by a Caucasian, the maker has sọ 
studiously refrained from placing any letter, sign, or symbol, 
significant of his race or religion, on any of the 2000 objects? 

“The rude attempts at imitating animals of the Old World,” 
proceeds Dr. Rau, *‘are conclusive evidence that the makers 
either had seen sech animals, or knew at least that they 

existed.” Not necessarily—for they may ‘‘be rude attempts at 
imitating animals” of the New World. The mounds of the 
United States indicate that an intercourse existed between dif- 
ferent tribes and peoples remotely separated ; and, why could 
not peoples, while trafficking to, or emigrating from extreme 
points, carry with them impressions sufficiently forcible for 
‘rude attempts at imitating,” and the peccary, the tapir, and 
- the llama, perhaps have been the models for the production of 
some of these appazently ‘Old World animals?” 

Dr. Rau objects to “ potstone” as a material, for endurance, 
whereas it is found én the mounds in better state of preservation 
than clay pottery. He has not been made aware, perhaps, that 
the element of fire has caused much niore damage to these 
carvhgs than ‘‘exposure.” Ile may remember that the 
** Carvings” were coated over with a greasy-looking soot—for 
their better proteczion, possibly, as the coating was made to 
speffetrate well into the surface of the stone, Nevertheless, many 
of them are in a very bad condition. But-if there were not 
-well-preserved antiquities—and imitations also—in‘an admirable 
state of decrepitude, even inthe museums, I conceive that there 
are more important matters to be considered in connection with 
«these carvings than the material of which they were made. 

In conclusion, it is perhaps to be regretted that Dr. Rau has 
mot in his communication suggested any satisfactory explanation 

-of the ‘‘curious stone carvings from the neighbourhood of 
Mount Pisgah, and that he leaves the subject with such dubious 
language as ‘modern intrusion.’ ” MANN S. VALENTINE 

- Paris, July 17 





Movable Coils 


Mr. E. Oxacu’s letter contains information which I am much 
pleased to 6 -tain. Besides Messrs. Siemens’ use of fine alu- 
minium wire for a relay, Mr. Varley stated that ıt had been tried 
by his brother or himself for the moving coil of a syphon 
recorder, but without notable advantage-over gold. With such 
-currents as would be available in these two cases, no doubt 
slight vaiiatéons in resistance would be of the utmost detriment. 
With the small but high-tension currents of an induction-coil, 
the case is materially different; whereas the lightness of the 
moving coil, as-I endeavoured to show, enables currents ‘‘ of 
moderate.intensity” to be appreciated. 

` The resistance of 1- metre of copper wie 1 millim. in diameter 
is given in Sabine’s tabies as 1'06 as compared with silver, and 
_ that of aluminium 1-94. _I find the the weight of the two to be 
respectively.2°7 acd 0‘99 grammes. This is, of course, when 
both are silk-covered. The ratio between the densities-of pure 
copper and aluminium is 3:44. The silk covering lessens 
the.ageregate weight of the copper, and incieases 
alumimun, .so that the gatio Becomes 2°72. 


x 


+ 

It is, however, obvious that, weight for weight, aMiminiu n 
will carry much more electricity than copper. 

The juncSions of gold and aluminium have hitherto given no 
trouble, nor has the total resistance of the little dynamometer 
altered ; though it has had a double railway journey, partly in 
third class, of about 120 miles. ~ W. H. STONE’ ~ 

14, Dean’s Yard, Westmiaster, S.W., July 15 


The Analysis of the Tunfig Fork 


WITH reference to the letter of Mr. Stanley in Nature, vol. 
xxvi. p. 243, I notice the following sentence :-«‘‘If we may 
apply this principle to stringed instruments, we must look rather 
to the bridge than the transverse motion of the string, as the 
communicator of the sonqggus vibrations which produces the 
note.” I thought that this was an admitted fact. Upon the 
shape of the bridge depends the tone of the instrufment, as was 
satisfactorily settled by Stradivari. 
of spotted ‘maple, and its thickness is of the greatest importance, 
for if it is too thick it will fail to respond to the string vibration. 
A plam piece of wood as a bridge is absolutely useless, and the 
tone increases as the proper shape is approximated to. = 

Rugby, July 14 GEORGE RAYLEIGH 'VICARS 
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The Chemistry of the Blanté and Faure Cells 


I HAVE read with much interest the important researches of 
Dr. Gladstone and Mr. Tribe into the chemistry of lead 
secondary batteries, and my own experience has been, 1n general 


very confirmatory of their condlusious ; but I am in a difficulty: 


concerning one point in their third article, which appeared in 
your last issue, and I should be glad to be allowed to ask a 
question. 

The conclusion that during discharge the reduced spongy lead 
is changed to sulphate of lead is, no doubt, the natural one, and 
it appears to be confirmed by the analysis of :Messrs, Gladstone 
and Tribe; but then, if this is the sole product, how is the cell 
able to be recharged? For I find that if the plates are spread 
originally with PbSO4, instead of with minium, it is scarcel 
possible to charge the cell. The coating to be oxidised wi 
indeed allow itself to be acted on very slowly, but the coating to 
be reduced remains perfectly unchanged. ‘This led me to sup- 
pose that the sulphate formed on discharging a cell was perhaps 
so intimately mixed with some oxide that the reducing action 
could as easily go on as at the first formation of the cell. But 
this hypothesis scarcely seems borne out by Messrs.” Gladstone 
and Tribe’s results ; for though a*good deal of unaltered peroxide 
is found after discharge on the one plate, yet on the other they 
speak of sulphate as being ultimately the sole product of the 
discharge. It may be that they used a large excess ot acid in 
their cells, but if so, it would be interesting to know whether 
either of the discharged plates refused to charge up again. 

I doubt very much whether, in the cells of commerce, there is 
anything like enongh acid present to combine with all the lead, 
and I think that in these a great part of the spongy lead 
would have to be conten to oxidise itself somewhat and so 
remain ready to be reduced again when the charging current is 
apphed. I by no means deny that sulphate mixed with other 
things can be acted on, but Ido find that ıt is reduced with 
some difficulty, and when by itself not at all, 

I hope, however, that my question may be the means of 
eliciting further information from the more extensive experience 





that of the | 


of Messrs, Gladstone and Tribe. OLIVER J. LODGE 

University College, Liverpool, July 14 : 
ee 

A Curious ‘ Halo” 


I TAKE the liberty of communicating an observation made on 
Saturday evening last between 8 o’clock p.m. and 8°15 p.m. of 
a sort of halo which appeared in the east-south-east, just over 
Killiney Hill, Near the -horizon was a bank of heavy,’ slate- 
gray clouds coming up from the-south, and from -behind rose up 
a principal beam from the Telegraph Hill, Killiney, with two 
side beams of lesser intensity on the sides,.at angles -of about 
28°-30° were lesser beams diverging from-the common centre, 

All those beams were dark, or appeared so against the sky. 
I-mention the appearance, as the weather since has been singu- 

: larly cald and: rainy for the season, J. P. OREILLY 

Royal College of:Science for-Jæland, Stephen’s Green, 

Dublin, July-17 ae 
s e 
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© . THE TRANSIT OF VENUS 


WE have received the following list of selected stations for the 
observation of the coming transit of Venus, with the 
observers appointed*to each, according to the arrangements, so 
far definitive, made by the executive committee of the Royal 
Society acting under the authority of the Treasyry, and also the 
instructions prepared for the guidafice of the observers. 

For RETARDED INGRESS AND ACCELERATED EGRESS 

eat Copeland, Capt. Mackinlay, R.A., Mr. Maxwell 
al. o a 
Barbados—Mr, Talmage, Lieut, Thomson, R.A. 
Bermudé—Mr. J. Plummer, Lieut. Neate, R.N. 

(The Canadian Government will have three observers with 
six-inch instruments, besides otdagrs with smaller telescopes. 
These observers are acting in direct concert with the British 
Expeditions}. 

ACCELERATED INGRESS 
Cape Observatory®-Mr. David Gill (H.M. Astronomer), Mr. 
. Maclear, 2nd assistant,  - ha ` 
Montague Road, Cape Colony—Mr. W. H. Finlay (ist assistan 

. at the Cape), Mr. Pett. 

Aberdeen Road, Cape Colony—Mr, Burton, Mr. C. M. Stevens, 
Madagascar—-Father Peary, Father Sidgreavey Mr. Carlisle. 
Durban, Natal—A telescope Bas been provided by the colonists. 


f 


Mauritius—Mr. Meldrem. 


RETARDED EGRESS : 
New Zealand-—Lieut.-Col. Tupman, R.M.A., Lieut. Coke, R.N. 
Brisbane—Capt, Morris, R.E., Lieut. Darwin, R.E., Mr. Peek, 
Melbourne—Mr, Ellery and staff. noe 
Sydney—Mr. Russell and staff. 


INSTRUCTIONS TO OBSERVERS 


The “Instructions issued by the International Conference on 
the Transit of Venus, 1882,” are recommended for general 
adoption. These instructions are, in a great measure, founded 
upon. ‘‘ Suggestions for a Draft of Instructions for the Observers,” 

- which the English Committee circulated for consideration in 
October, 1881. But as copies of the Instructions, issued by the 
International Conference, may .not reach observers in the 
Enghsh colonies who may be willing and able to co-operate 
effectively, and as there are some additional explanations and 

utions which the Enghsh Committee consider ‘it desirable to 
give their observers, the following instructions have been issued. 
It is most earnestly hoped that all observers who are able to co- 
operate effectively in the’ observation of contacts will, whatever 
else they may observe, observe ‘the contacts as defined ; and that 
they will employ sufficient magnifying powers on their tele- 
scopes and use a field of view of moderate brightness. These are 
essentials, 1f their observations are to be combined with the 
results of the English expeditions. 

I, It is most important that the apertures of the refractors 
used for the observations of the contacts should be nearly equal. 
The apertures of the telescopes available for the English expe- 
ditions are not generally larger than six inches; and it is 
therefore recommended that observers with larger apertures 
should stop them down to six inches, but not reduce them below 
that size. It is considered that perfect instruments. of four 
inches aperture may give -results suffigently comparable with 
those made with the six-inch telescopes to allow all the obser- 
vations to be combined in one common discussion ; and it is 
“hoped that observations with such instruments will be made, 
Observations with good instruments of smaller-apertures than 
four inches will be exceedingly valuable for combination with 
others made with instrumefts of the same class, provided that 
powers of roo to 150 can be employed on them. Observations 

_of contact made with very /ow powers are useless for the objects 
in view. When reflectors are used, apertures should not be 
less than seven inches, 3 

2. The observers are requested to furnish tests of the optical 
performances of their telescopes, such as— 

(1) The appearances presented by the disc of a bright star 
vaen the eye-piece is pushed within and pulled without the 

ocus. ° : 

(2) The power of the telescope to separate some well-known 
close double stars. ; R 2 

(3) Whether the obseryer was able to see the ‘“‘rice grains” 
or “‘granulations” on the syn’s disc on the day of the transit 
and if not, whether he is generally able to sée them with the 


r e 
same inshument and a power of 150 on days of good defigition® 
3. The observers are recommended to employ a first-surface 
reflecting prism to diminish the sun’s hgat and danger to the 


-observer’s eye, and a compensated neutraf-tint wedge between thee 


eye-piece and the eye. 


: 6 À ° 
4. The eye-pieces recommended are the “negative,” or a. 


‘*Steinheil’s simple achromatic positive eye-piece.” When the 
latter is used, two pairs of very fine parallel wires should be 
placed on opposite sides of the field of view at distances corre- 
sponding to a second of arc apart. Such wires are pseful in 
judging of the brightness of the fiefd of view, and of the suffi- 
ciency of the optical power employed tg subdivide a second of 
arc into tenths, and in estimating che angular separation of the 
limbs m descriptions of eny phenomena which may be segh near 
the contact. 

5. All attempts to observe the contact% with double-image eye- 
pieces are to be avoided. ° 

6. The use of Dawes’ solar eye-piece is not recommended. 
This ,eye-piece is exceedingly valuable for the examination of 
small detached portions of the solar disc; but the field of view 
is very limited, and, if clouds were passing, there would be 
practical difficulties in keeping the point of contact exactly im 
the centre of the field, whilst the effects of the stop would 
certainly be injurious to the contact observations near the edge 
of the field. 

+ 7. The magnifying power should be about 150, and, éven 
if the definition is not good, this power should not be much 
reduced. It is essential that the observer should be able to 
subdivide a second of arc into tenths, and to do this @ high 
power is necessary. ` : ' 

8. It is extremely desirable that all the observations of 
contact shculd be made in fields of view of nearly the same 
brightness, and the ilumination should neither be one `of 
extreme brightness, which greatly complicates the phenomena. 
seen near the contacts from the increased effects of irradiation, 
nor one so faint ‘that difficulties may be experienced in dis— 


tinguishing changes in the illumination of the sun’s limb near - 


the point of contact, which can only be recognised by contrast. 

If pairs of very fine spider webs are placed at a distance corre- 

sponding to a second of arc in the focus of a positive eye-piece, 

they may be uced for the determination of a suitable illumination 

of the field of view by observing at what part of the neutral-tint 

wedge the wires can just be “seen with sufficient distinctness to 

allow the observer, without difficulty, to sub divide the interval 

between them into tenths; but in the application of the test 
the wedge must be shifted quickly, an the eye not allowed to- 
strain itself in attempting to separate the wires, or a toogdull 

field of view .will be secured. The test is a delicate one to 

apply, and it is probably better to replace it in practice by the- 
following :— When the sun is free from clouds, determine with- 
what parts of the neutral-tint wedge the sun’s limb can just be- 
observed with comfort, and with what part of the wedge the 

limb can just be distinctly and clearly seen. A mean portion 
of the wedge between these extremes should be adopted as a 

standard field of brightness with a clear sun; and this degree 
of brightness, learnt by practice as a habit of the eye, should be 

adopted for the brightness of the field of view in the observation 

of the contacts. 

9. The expressions ‘‘contact,” “apparent contact,” ‘‘ actual 
contact,” ‘‘real contact,” and ‘‘true contact,” appended to 
time records without any explanation of the sense in which 
the word ‘‘contact” is used, are liable to be misunderstood. 
Such expressiong should not, therefore, be employed, unless a 
description of the particular kind of contact referred to is 
appended. 2 

10. The phenomena seen, by most observers, near the time of 
contact, in a moderately bright field of view, are of a complex 
character, and extend over considerable intervals of time. It 
is therefore necessary to direct the attention of the observers 
to some distinctive phases-which all those, who have sufficient 
optical means, should- certainly see unless prevented by clouds. 
Subject to the remarks a, 4, c, d, the times to be recorded near 
the interna] contacts are as follows :— 

At’ Ingress,— The time of the last appearance of any well- 
‘marked and persistent discontinuity in the illumination of the 
apparent limb of the sun near the point of contact.” 

At Egress,—“ The time of the first appearance of any well- 
marked and persistent discontinuity in the illumination of the 
apparent limb of the sun near the point of contact.” 

(a) The expression ‘‘ wel -marked and péersistent discor tinuity 


"i 


te 


‘ 


` 


’ contact is thus regarded, that the glimmering of the light of the 
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iw the illumination of the “apparent limb of the sun near the 
point 8f contact” is intended to guard observers against giving 
times for the contacts when there may be a sssgicion only of 
some slight disturbanc& haze, shadow, or interference pheno- 
Tena, It is a point of Brimary importance that all the observers 
shal®, as far as possible, @bserve the same kind of contact; and 


it is therefore desirable that the times recorded for contacts, 


should refer to some marked, discontinuity in the illumination 
of the sun’s limb, about which there cannot be a doubt, and 
which may be supposed to be recognisable by all the 
observers? . e 

7 (%.) If a pure geometrical contact, “‘ contact géométrique sans 
déformation,” is alone seen, this is the only time which can 
be giwen for the contact; but if haze, shadow, ligament, or 


‘black irop is seen, then the last tihe, when any marked 


discontinuity in the illemination of the sun’s limb near the 
Point of contact is distinctly recognised as independent of mere 
atmospheric tremor, is a time which should be recorded at 
ingress; and the first time at which such a marked discontinuity 
in the illumination is certain, is a time which should be recérded 
at egress. But if the haze, shadow, ligament, or black drop is, 
ever seen as dark, or nearly as dark, as the outer edge of the’ 
planet, the ‘time of greatest blackness, when it is last seen at 
ingress, ‘or first seen at egress, as dark or nearly as dark as 
the outer edge of the planet, is also to be most carefully 
recorded ; this phase appears to correspond most nearly to 
what is given by some observers: as ‘contact géométrique sans 
déformation, and probably differs but little from what mest 
observers would call ‘‘ contact,” if restricted to a single’ phase. 
Near fhe time of contact the attention of the observer should 
be directed to the parts of the sun’s limb near the point of 
contact., The discontinuity of the illumination of the sun’s 
limb near the pomt of contact will be recognised by the contrast 
between the illumination af and on each side of the point of 
contact, ~ 

* (c) At ingress the contact can also be regarded as the time 
‘(when ‘light is about to glimmer all across the dark space 
between the cusps.” For so long as the sunhght has not 
‘*glimmered” across the dark space between the cusps, there 
must be ‘‘some well-marked and persistent discontinuity im the 
illumination of the sun’s limb near the point of contact.” In 
this definition the atfention-of the observer is directed to the 
light of the cusps which is encroaching upon the ‘‘dark space” 
between them, whilst in the definition adopted in these instruc- 
tions bis attention is directed to the disappearance cf the dark 
space between the cusps which is being éncroached upon by the 
light of the cusps. Great care 1s, however, required when the 


“auréole,” ‘‘ penumbra,” or ‘sunlight refracted through the 
atmosphere of Venus,” across the dark space between the cusps 
be not taken for the contact. The time thus recorded would be 
earlier than the contact required by about a minute of time. On 
the other hand, a time must not be given ‘‘ when sunlight is dis- 
tinctly recognised” between the limbs without any direct 
reference to the time when the dark space between the cu: ps was 
last recognised. , 

* (dj Thé observer should clearly and distinctly indicate the 
times which, in his opinion, correspond most nearly to the con- 
tacts as defined above. But in cases where he has any doubt 
about the second of time which ought to be given, on account of 
the gradual obliteration and restoration of the illumination of 
the sun’s limb near the point of contact, or on account of any 
change in tle degree of darkness in the haze seen, he may give 
twa times, with a clear intimation of bis inabikity to’ say which 
of the two corresponds most nearly to the time of contact; and 
such observations, if the limits of uncertainty are confined 
within a few seconds, will be amongst the most satisfactory 
observations which can be made. The observer must not be 
discouraged drom giving the nearest second possible on account 
of the lingering character of the contact. The change in the 
angular separation of the limbs of Venus and the sun is only 
a tenth of a second of arc in about two seconds of time. 


ultimately concerned ; and one tenth of a sevond of arc is a 
very small quantity. to be measured on.the sun’s limb. ln the 
Transit of 1874, when, however, the change in.the angular 
separation,was much slower than in 1882, many observers were 
discouraged and disappointed’at the degree of accuracy attain, 
able, and the observations appear to have'suffered from a feeling 
on the part of the observers that such observations as they uld 





It is‘ 
with seconds of arc, and not seconds of time, that we are’ 


oa oe et 
make were wotthless. ‘This feeling should be carefully guarded 
against, P $ 

11.- It is heped that all the observers may be able to observe 
contacts.as defined; but should an observer see a contact which, 
in his opinion, does not agree with the @efinition, he must 
record the time of ecntact, and describe the nature of the contact 
observed, with drawings to illustrate his meaning. It is‘desirable 
that an observer should recdtd the times at which any very 
distinctive phenomena. are first or, last seen near the contacts, 
But the multiplication of unnecessary tinfé records near the 
contacts is, in itself, a serious evil, and should be ‘carefully 
guarded against ; and, more particularly, records of time corre- 


sponding to *‘ clear sunlight between-the limbs of Venus and the 


Sun ” are to be avoided after all touch, as shown by some recog- 
nisable disturbance of the illumination of the sun’s limb near 
the point of contact, has ceas@t at Ingress between the'limbs of 
Venus and thesun. When this touch has once ceased, all sub- 
sequent records of time, unless accompanied by direct measure- 
ments of the angular separation of the lifmbs at these times, 
afford no possible means of determining the fngular separation: 
of the centres of the sun nd Venus. Such records are, there- 
fore, of no direct value; but unless great care is taken they may ~ 
be accepted as referring to contacts, and may thus lead to most 
serious error, ; i 

Attention to thjs pomt is more particularly necessary when 
observations of the contacts are pieked up through clouds. If, 
therefore; times are recorded at “ingress” for ‘distinét band of 
light between the edge of Venus and the sun’s limb” or ‘t Venus 
well on the sun’s disc,” the observer must most distinctly state 
whether this time record is intended to mean that the haze, 
shadow, ligament, or black-drop was certainly seen within a few 
seconds, at most five, of the recorded time, or whether it is 
intended merely to state as an isolated fact that the contact was 
over at the time recorded. Time records of the first class are 
valuable, but those of the latter class are useless, and may be 
misleading. : ’ 

12, If the limbs of Venus, at internal contact, as defined in 
10, fall within the sun’s disc, then the observer should give, as 
accurately as he is able, probably to seven or eight seconds, the 
time at which the limbs of Venus and those of the sun mentally 
completed would appear to touch. This observation must be a 
reugh one; but it is desirable in the case indicated to give it as 
a check’upon the principal phase observed. 

13. External contacts should be observed. The’ value . Ofws» 
the ex’ecnal and apparent contacts, which are referred to the 
‘t visible” or “apparent” limb of the sun, will greatly deperd 
upon the extent to which uniformity in.the instrumental equip- 
ments, and in the brightness of the fields of view, may have 
been secured, y 
~ 14. Itis desirable that all observers who have double-image 
micrometers should measure the cusps at egress, and the distances 
between the limbs of the sun and Venus after internal contact at 
ingress; but the eye-pieves should not be changed at irigress 
until there is a broad band of sunlight between the limbs of 
Venus andthe sun. Ifan observer feels perfectly, confident in 
his ability to change the double-image micrometer for an ordi- 
nary eye-piece and to focus pfoperly, after making cusp measures, 
before internal contact at ingress, then such an obsérver may 
venture to make cusp measures at ingress; but it is most 
earnestly hoped that observers will not run any risk of losing 
the internal contact obs@rvations at ingress for the-sake of these 
cusp measures. It is necessary, not only for the eye-pieces to 
be changed and the focus found, but that time should be allowed. 
for the eye to accommodate itself to, the new eye-piece before 
the internal- contact takes place, or satisfactory observations cf 
internal contact will not be made. - e ; ` 

15. In all cases the recorded times should be those taken 
directly from the chronometer or clock used. P ` 

16, The maker’s name and number of the chronometer or 
clock used shculd be given, ; - 

17. The errors of the chronometers and clocks should be 
given for a few days before and after the transit, and a clear 
statemert made of how these errors have been determined. 
Chronometers should be compared, whenever possible, „before 
and after the transit with some standard clock. 

18. The greatest Care should be taken to insure the accuracy 
of the entries of times #om the clocks and chronometers used 
in the contact observations, and unusual care is required in the 
verification of the minutes and the Aalf-minutes. In most 
astronomical observations, if the sftonds are recorded correctly, 
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the mifintes éan be supplied with perfect certainty. by calcula- | promulgated the bypothesis that the atomic weights of 
‘tion ; but in observations of aetransit of Venus the contacts | all the elements are multiples of that of hydrogen. `  ' 


from appareht contact to the ‘last appearance o? any marked 
*' disturbabce of the illumination”: may, in a moderately bright 
field, extend over moze than a minute of time; and if. any mis- 
conception of the kind of contact which has been observed 
should be possible from ambiguiéy in the destription given by 
the, observer, then a serious error may be introduced into the 
discussion of the results from the adoption of a wrong minute 
and wrong kind of contact for this “observation. ` In the use ‘of 
chronometers mistakes of half a minute have occasionally been 
made by takeng the “arrow end” instead of the ‘‘ nger end” 
of the seconds hand, i 


tion in fact, but in the modifiedgform given to it by 
Dumas—viz. the atomic weights og all the elements are 
whole, half, or quarter multiples of that of hydrogen—it 
found very considerable acceptance among chemists, 
although it was strongly opposed by many. - `> à 

In 1860 Stas published the results of very carefully- 
made determinations of the abomic weights of nitrogen, 
chlorine, sulphur, potassium, sodium, lead, and silver. 
Stas concluded from these results that Prout’s hypothesis 


This hypothesis was soon inf be without founda- 


Tn all ‘cases, therefore, such precautions should be taken to | ispurely imaginary , that each elementary substante is a 


verify the minutes and half-minuggs that errors of entry cam be 
asserted to be impossible. 


19, Approximate letitudes and longitudes of the station, and 


distinct entity, and exhibits no simple mass relations with 
other elements. 
Marignac criticised the numbers obtained by Stas, 


the authorities from which they are derived, should in all cases |- objecting that unless an atomic weight is determined by 


be given, tozethes with the local names of the station. 3 

20. The position of the observg: should be permanently 
marked, and, if possible, referred to three or more surrounding 
fatural objects, as mountains, so’ that the position can be 
recovered if the mark should.be accidentally destroyed. s 

21, In cases where the errors of the chronometers or clocks 
and the geographical >ésition, of the observer? are independently 
determined, the observations upon which these determinations 
rest should be given. ` i 

22, The descriptions of the contacts which ‘correspond to the 


wholly different series of experiments it cannot be 
accepted as fina], and making the somewhat astonishing 
statement that possibly the composition of a given com- 
pound is not altogether invariable. The reply of Stas 
appeared in the form of his famous ‘Nouvelles recherches 
sur les lois des proportions chimiques, sur les poids 
atomiques et leur rapports mutuels,” wherein the fixity of 
composition -of many compounds was firmly established, 
and numbers were deduced, from widely different and 


time records should be written out by each observer, and entered | most carefully conducted series of experiments, fer the 


in an indelible form, kefore any discussion or comparison of the 


atomic weights of silver, iodine, bromine, chlorine, sulphur, 


observations with those made by any other observer has been nitrogen, lithium, potassium, sodium, and lead, which 


made. On no account is a written figure to be altered, On no 
account is a new figure to be written upon an old one. Any 
correction is to be wri:ten on another line, and attested by the 
signature of the observer. . . 

. 23. Copies of these observations, authenticated by the signa- 
ture of the observer, with the necessary materials for the deter- 
mination of clock-errors, longitudes, and latitudes, should be 
forwarded by the next or following mail to the Committee at the 
Royal Society, Burlington House, London. In the case of the 


numbers appeared finally to negative the hypothesis of 
Prout, even in the form given to it by Dumas. 

The experimental work of Stas has been accepted as 
unimpeachable by every chemist. The “ Nouvelles re- 
cherches” is a classical werk. But in 1878 Dumas 
showed that pure silver, prepared by the method adopted 
by Stas, gave up weighable quantities of oxygen when 
heated in vacuo. The numbers given by Stas as the 


Government expeditions, the original documents must be placed | atomic weights of the elements enumerated above may 


in the hands of the official in charge of the Treasury chest at the 


“station, by whom the originals will be retained until the Com- 


therefore not represent the true atonvic weights of these 


elements. The importance of the discovery made by 


mittee have acknowledged the receipt of the copies and forwarded | Dumas is emphasised when we know that the gtomic 


instructions for the despatch of the originals. 

24. Practice with the artificial models of the transit will be 
useful to observers as a preparation for the slowness with which 
changes in the appearances piesented near the internal contacts 
take place. But the exact phases presented in the real transit 
cannot at present be reproduced in the models, and, unless care 
is taken, model practice may do more harm than good in leading 
observers to expect a definite succession of phenomena near the 
internal contacts which they may be unable to recognise in the 
actual transit. The complicated phenomena presented near the 


weight of silver is a fundamental pumber, on which most 
of the other atomic weights determined by Stas dépend. 

In 1872, Crookes communicated to the Royal Sowiety 
the results ‘of an extremely careful determination of the 
atomic weight of thallium; the mean number obtained, 
203'642, was regarded by Crookes as strongly against 
Prout’s hypothesis.” es í 

Recent work, physical as well as chemical, has again 
caused attention to be turned to the hypothesis which 


internal contacts are, no doubt, chiefly due to diffractional irra- | would regard the elements as forms of one kind of matter. 


diation ; but in the case of the models we have the sun and 


The necessity for a revision of many atomic weights 


-Venus bounded by hard edges. The diffraction phenomena | has impressed itself on chemists; and several very careful 


beyond the geometrica? boundary of the artificial sun, and the 
interference phenomena between thé limbs of the sun and Venus, 
are continually changing as the disc, which represents Venus, 
approaches nearer and nearer the hard edge which represents 
the geometrical boundary of the suns disc. These conditions 
introduce complications into the phenomena seen with the 
model which have nothing exactly corresponding to them in the 
real transit ; whilst, cn the other hand, the presence of the 
partial illumination of the atmosphere of Venus introduces 
difficulties in the observation of the real transit which have 


nothing exactly corresponding to them in the models in ordinary | Constants of Nature; Prof. Clarkes Recalculation com- . 


use, 


ATOMIC WEIGHTS» 


revisions, notably that of the atomic weight of antimony 
by Cooke, and of aluminium by Mallet, have recently 
been made. But in addition to these new data there 
exist many determinations, which, if properly collected 
and digested, would be of much importance. Prof. 
Clarke has dorfe this most admirable service to science. 
“Atomic Weight Determinations; a Digest of Inves- 
tigations published since 1814,’ by Prof. G. T. Becker, 
has already appeared as Part ıv. of the Smithsonian 


pletes the Digest; tozether these form a contribution to 
chemical science of the first importance. . 

The ratio between the atomic weights of oxygen and 
hydrogen is that first discussed. Each series of experi- 


GEVEN years after the publication of the first-volume | ments is considered’ separately ; the mean value is found 


of Dalton’s “ New System of Chemical Philosophy,” 


and the probable error of this mean 1s assigned: by the 


and therefore at a time-when the-data’from which atomic |-method of least squares. Those elements, the atomic 
weights could be deduced were fewW and inaccurate, Prout | weights of which have been most carefully determined, 
z “The Constants of Nature. Part V. A Recalculation of the Atomic |+viz. silver, chlorine, bromine, iodine, potassium, sodium, 


Weights ’’ By Frank Wigglesworth Clarke, S B., Pr fessor of Chemistry 
and Physics in the University of Cincinnat. (Washmgton: Smithson.an 
Institution, 1882.) d 


"oS 


ang sulphur, are next considered. 


The discussion of atomic weights involves many chemi- 
. oi 
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“@al considerations: more or less weight must be given to 
differ€nt résults on other than purely mathematical 
grounds; hence identical final results would not always 
ebe arrived at by diferent calculators starting from the 
sane .experimental gata. Inasmuch as “the atomic 
weight of each element involves the probable error of all 
the other elements to which it is directly or indirectly 
referred,” it may happen that the probable error attach- 
ing to an atomic weight determination is large, although 
the experimental data awe extremely accurate. Thus, 
Crookes, by very accurate experiments, found the atomic 
weight of thallium torbe 203:642 ; but this number -sup- 
poses that NO; = 61'880,; the valye to be now assigned 
to th atomic weight of thallium depends on the accu- 
racy with which the afomic weights of oxygen and nitrogen 
have been determined. The work of Crookes simply 
fixes, with great accuracy, the ratio between the equiva- 
lents of Tl and NO, . 

The most probable value for the atomic weight of 
oxygen is found to be 15'9633 (H = 1), with a probable 
error of +'o035 ; any error which there. may be in this 
determination is involved in the determinations of the 
atomic weights of most of those elements which come 
after oxygen. When the atomic weight is large, the error, 
thus introduced may be considerable : thus if O=15°9633 
Ur = 238483, but if O = 16°00 Ur = 23903 ; difference 
= 07548, 

Some of the weighings involved in the calculations have 
been reduced to absolute standards, others are only un- 
corrected weighings in air; hence an error is sometimes 
introduced which cannot be eliminated. 

The discovery of Dumas that silver prepared by the 
method of Stas, occludes weighable quantities of oxygen, 
has been already referred to; in four experiments Dumas 
found that 1 kilogram of silver occluded 82, 226, 140, and 
249 milligrams of oxygen respectively; the largest of 
these numbers is taken by Prof. Clarke as “ Dumas’ 
correction.” The effect of applying this correction is 
generally very slightly to lower the value of the atomic 
weight ; the following table exhibits this effect in a few 


-instances : — 
Uncorregted Corrected. Difference. 
Silver ... 107923 107 °896 — 027 
ehlorine 35451, 35'478 +027 
-Bromine J9'75E a 79°978 +027 
sTodine ... 126°848 126°875 +°027 
Potassium ... 39°109 39083 «ws S026 
Sodium 23'051 23'024 «= —'027 


In the appendix is given a table containing the mean 


-atomic weights'(with probable errors attached) for all the 


elements, calculated from the most trustworthy data. It 
is shown that twenty-five out of the sixty-sıx elements 
considered have atomic weights the values of which differ 
by less than one-tenth of a unit from whole numbers, 
(H = 1) but many of those numbers. which differ by more 
than this fraction involve any error which there may be 
in the determination of the value of the atomic weight of 
oxygen, multiplied many times. If the passible error in- 
the value for oxygen be -transferred to that for hydrogen, 


-@e. of O = 16,-then it is shown that forty-four out of the 
- sixty-six elements have atomic weights differing by less 


than one-tenth of a unit from whole numbers. Of these 


-, forty-four glements, twenty-six show plus, and thirteen 


-minus varlations from whole numbers. Those which 
exhibit minus variations are discussed in detail; the 
values for the atomic weights of seven of these have not 
‘been determined with any great accuracy ; silver alone 
has a value which carries ‘‘very much weight against the 
-hypothesis of Prout.” Cf those elements, twenty-six in 
number, the atomic weigl.ts of which exhibit plus varia- 
tions (less: than o'r) from whole numbers, three—viz. 
‘Nb, Yt, and Ur—have values which have been very in- 
.accurately determined ; seven involve “ Dumas’ corgec- 


_ tion,” the application ofswhich will bring the values 


x 
e. . 





nearer wholé numbers (Al, As, Ba, Cd, Li, P, anf Na). 
Special sources of possible error are indicated in.the dis- 
cussion of the atomic weights of Al, Ca, F. Five, of the 
twenty-six elements, have atomic weights the values of 
which involve errors due to the possible occlusion of 
hydrogen by the metals when reduced from their com- 
pounds (Co, Fé, Ir, Ni, atid W). In many other cases 
the variations from whole numbers are extremely small, 
i.e. much less than one-tenth of a unit.” ‘In short in the 
majority of instances the errors may be diminished by 
corrections which are in all probability ngéded, and 
which we can easily point out.” 

Twenty-six elements have atomic weights the values of 
which vary more than ‘ong-tenth of a unit from whole 
numbers ; of these twenty-six, three—viz. Cl, Rb, and Sr 
have values nearly half multiples of that of hydrogen ; 
the atomic weights of nine= viz. Sr, Au, In, La, Rh, Ru, 
Si, Te, and Zr—have been very imperfeetly determined ; 
the atomic weights of Gb, Ce, Be, Yt, Pt, and Hg are 
discussed, and it is shown that-the atomic weights of 
these elements #zay come within Prout’s hypothesis; no 
criticism is offered on the atomic weights of Cr (52'129 + 
025), Cu (63°3g8 + ‘o11), Mo (95'747 £ ‘051), and V 
(51°373 + °024). ; a es j 

The value to be assigned to iodine (126°848 + '022) 
depends on that for silver; at present iodine stands as ‘an 
important exception to Prout’s rule. Potassium presents 
a serious objection; but if ¥ Dumas’ correction” is ap- 
plied K becomes 39°083 [O = 16]. Clarke concludes by 
saying that although he began his examination of atomic 
weights strongly prejudiced -against Prout’s hypothesis, 
the facts have obliged him to give it “a very respectful 
consideration.’? “Ail chemists must at least admit that 
the strife over it is not yet ended, and that its opponents 
cannot thus far claim a perfect victory.” 

The recalculation of atomic weights shows clearly to 
the chemist what experimental work ought now to be 
undertaker ; revisions of the atomic weights of tellurium, 
silicon, boron, mercury, chromium, manganese, uranium, 
and gold are urgently called for. The “periodic law” 


requires that the atomic weight of téllurium should ben” 


smaller than that of iodine; although the mean number 
recently obtained by Wills 1s greater than 127, yet this 
number cannot be accepted as final. Several results 
brought.ort by Clarke have an important bearing on the 
“periodic law.” In most of the tables `of elements 
arranged in accordance with the law, didymium is placed 
before cerium and lanthanum; Clarke however shows 
that Di = 144°573 (+ ‘031) ; Ce = 140°424 (+ ‘o17); and 
La = 138°526 (+ ‘03). Brauner, in his paper recently 
published in Chem. Soc Journal, finds Di = 146'18 (mean 
of three results), and La ¢ 139'58 (mean of two results). 
We may therefore conclude that LacCe<Di, These 
elements then come in series 8; lanthanum in group III. 
giving the characteristic oxide La,O,, cerium in group IV. 
giving the oxide Ge,@,, and didymium in group V. with 
the oxide D1i,0,, which, oxide has been lately prepared 
and examined by Brauner (Chem. Soc. Jnl. Trans., 1882, 
. 68). ` 
P Dre Clarke’s' work ‘may be taken as a type of what is 
now so much wanted in chemistry : a careful collection 


-and digestion of masses of facts. We seem tobe for- 


getting that chemistry is a science, not a collection of 
facts. Every week adds fresh material to the heap; the 
science is in danger of being crushed beneath the load of 
details. M. M. PATTISON MUIR 





FIRE RISKS FROM ELECTRIC LIGHTING 


A VERY strong'and'influential committee was recently 
~ formed by the Society of Electricians to draw up a 


series of rules and regulations not only for the guidance `- 


and instruction of those who have electric lighting appa- 


ratus installed on their premises, but for the reduction to 


- ‘ = . 
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a minimum of those risks of fire which ate inherent to 
every system of artificial illumination. They point out 
that the chief dangers of évery new application of elec- 
tricity arise mainly from ignorance and inexperience on 
the part of thos® who supply and fit up the requisite plant. 

The difficulties that beset the electrical engineer are 
chiefly internal and invisible,and they can only be effec- 
tually guarded against by “testing” or probing with 
electric currents They depend chiefly on leakage, undue 
resistance in the conductor, and bad joints, which lead to 
waste of energy and the production. of heat. These 
defects cam only be detected by measuring, by means of 
special apparatus, the currents that are either ordinarily 
or for the purpose of testing, passed through the circuit. 
Bare or exposed conductof$ should always be within 
visual inspection, since the accidental falling on to, or the 
thoughtless placing of other conducting bodies upon such 
conductors might lead to “ Short circuiting” or the sudden 

~- generation of heat due to a powerful current of electricity 
in conductors too small to carry it. 

The Committee point out that it cannot be too strongly 
urged that amongst the chief enemies to be -guarded 
against are the prgsence of moisture. and the use of 
“earth” as part of the ciacuit. ‘ 
current and to the destruction of the conductor by electro- 
lytic corrosion, and the injudicious use of “earth” as a 
part of the circuit tends to magnify every other source of 
difficulty and danger. ‘ : 

_ The chief element of safety is the employment of skilled 
and experienced electricians to supervise the work. 

The rules deal with the installation of the dynamo- 
machine, the fixture of the wires, the character of the 
lamps to be used, and the danger that accrues to the 
person. > 

To secure persons from danger inside buildings, it is 
essential so to arrange the conductors and fittings, that 
no one can be exposed to the shocks of alternating cur- 
rents exceeding 60 volts ; and that there should never be 
a difference of potential of more than 200 volts between 
any two points in the same room. ` . 

If the difference of potential within any house exceeds 
200 volts, whether the source of electricity be external or 
-internal, the house should be provided outside with a 
“switch,” so arranged that the supply of electricity can 
be at once cut off. 

The rules are very valuable, and should be obtained by 
a he who are contemplating the use of the electric 

ight. i ` 


PROF. HAECKEL IN CEYLON" 
Ie . 

JY the July number of the Deutsche Rundschau, Prof. 

Haeckel gives a further account of his stay in Ceylon, 

a stay which -his ardent enthusiasm and unwearied in- 
dustry cannot fail to have made frifitful in results to the 
scientific world. The present series of papers being 

intended for magazine readers in general, is, as might 

be expected, altogether popular in tone. The Professor’s 

researches and discoveries in support of the theory of 

Evolution, are only irfplied, not described in detail. 

‘His letter is written from the point of view of an intelligent 
and cultivated traveller, fully’ alive to the novelty and 
‘beauty of the scenes in which he found himself, and of a 
naturalist anxious to make the most of his very. limited 
time to become familiar with the fauna and flora of that 
lovely island which Buddhist poets gracefully apostro- 
phise as “fa pearl on the brow of India.” The energetic 
Professor was evidently a subject of much-wonder to the 

languid Anglo-Indians and lazy Singhalese, as, in his 
white linen suit and “Sola” hat, Me*braved the mid-day 
sun and even occasionally -the tropical rains, besides 
setting at nought the bites of countless leeches and the 


Continued fron p. 256. k! 
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Moisture leads to loss of; 


stings of mosquitoes and scorpions, and. prosecyged fiis 
researches from morning till night. It is, however, to 
this constant bodily exercise and tp his invariably tem- 
perate diet, that Prof. Haeckel asqibes his perfect health 
while on the island; but it is agabtful whether, as the 
body became enervated by the climate, such habits could 
be long sustained, ‘ 

The first, and one of the most delightful excursions 
made by Prof. Haeckel in Ceylon, consisted in a visit to 
a Singhalese village called Kaduwella, situated ôn the left 
(southern) bank of the Kalany, about ten miles from 
Colombo. The party from Whist Bungalow, joined by 
their fellow countrymen residing at the neighbourjhg Elie 
House (formerly the residence of Sir J. Emerson Tennent) 
drove to the appointed place in the little one-horse 
carriages universal in Ceylon, which* are drawn by 
brisk Burmese ponies, whose speetl is superior to their 
staying powers, ten miles being quite sufficient to tire 
them out. Horses are rarely used in Ceylon, except in 
spring carriages, and are almost all imported from the 
Indian mainland, or from Australia; European horses 
cannot survive the climate. Bullocks may be said to be 
the only animals of draught or burden, and Prof. Haeckel 
mentions the long string of bullock carts, some single, 
some double, which are constantly met on the road ; “the 
bullocks all belong to the class of the Zebu or humped . 
oxen of India (Bos indicus), but there are many vasfeties ; 
one of the smaller kinds is very swift and agile.” * 

Prof. Haeckel notes as among the most beautiful effects 
of the Ceylonese lowlands through which the road to 
Kaduwella lies, the middle place. which they occupy 
between garden and forest, between cultivated and un- 
cultivated nature.” Surrounded by ‘majestic trees, all 
overhung and overgrown with creepers and climbers, one 
might often imagine oneself in the midst of the wildest 
forest; but a little hut almost hidden beneath a bread- 


| fruit tree,a dog or a pig issuing from the brushwood, 


children playing hide and seek behind the caladium 
leaves, serve to remind: us that we ate in fact in a Cey- 
lonese garden. The real forest, on the other hand, which 
is closely adjacent, with its manifold juxtaposition of 
every variety of tropical trees, yith its orchids, cloves, 
lilies, malvacez, and other lovely flowering plants, shows 
all the variety and apparent design of a costly pléasure 
garden. This singular mixture of nature and culture is 
visible- also in the human accessories of these forest- 
gardens; for so great is the simplicity of the dwellings 
and the clothing of the Singhalese inhabiting them, that 
although the descendants of an old and cultivated race, 
there is little in- their appearance to distinguish them 
from meie savages.” Arrived at Kaduwella, after a halt 
and refreshment at the Rest-house (the government sub- 
stitute for hotels, which are altogether wanting in Ceylon 
except in the chief towns), Prof. Haeckel made his first 
attempt to penetrate an Indian jungle, with what success 
his own words must tell: “The jungle is not, properly 
speaking, ‘primeval forest, forest, that is, untrodden by 
the foot of man (such are in Ceylon .of small extent and 
rare occurrenée); but it corresponds to our idea of such 
a forest in that it consists of a dense and impenetrable 
mass of mighty trees of all kinds, which have sprung 
up without regularity or any interference from man, 
and are surrounded and overgrown by a wilderness of 
creeping and -climbing ‘plants, of ferns, orchids, and 
other parasites, the interstices being so .completely 
filled up with a motley mass of smaller weeds that 
it is quite impossible to disentangle the coil of ten- 
drils so, as to distinguish one species from the other. 
My first attempt-to penetrate such a jungle as-this was 
sufficient to convince me of the impossibility of the 
undertaking except with the aid of axe and fire. A hard 
hour’s work brought me only a few steps into the thicket 


1 4A pair of these little bullocks carry up about twenty bushels of rice t 
the hills, and bring down from fifty to sixty bushels of coffee to Ce lombo 
(Sir J. E. Tennent’s * Nat. Hist. of Ceylon,” e, 52) 
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and then Į] was obliged to acknowledge myself van- 
quished and make good a retreat, stung- by mosquitoes, 
bitten by ants, witly torn clothes, and arms and legs 
‘bleeding from the thorns and prickles with which the 
climbing palm (Całus), the climbing - Hibiséus, the 
Euphorbia, and a muttitude of other jungle plants repulse 


-every attack made on their. impenetrable labyrinth. But 


the attempt -had not been made altogether in vain, for it 
enabled me to gain a very fair idea of the jungleas a 
whole, more especially of*the magnificence of its trees 
and creepers, besides introducing me to many separate 
varieties of ‘animal arfd vegetable life, which were of the 
highey interest; here I saw the magnificent Glortasa 
superba, the poisonoys climbing lily of Ceylon, with its 
red and amber flowers; the prickly Hibiscus radiatus, 
with large cup-shaped brimstone-coloured flowers, deepen- 
ing to violet in the follow; while round them: fluttered 
gigantic black butterflies with blood-red spots on their 
tail-shaped wings, and chafers and dragon-flies flew past 
with a metallic gleam. But my delight reached its 
height when on this, my first attempt to penetrate a 
jungle in Ceylon, I came across the two most character- 


‘istic of its inhabitants from among the higher class of 


animals—parrots aad apés. A flock of green parrots 
flew screeching from a lofty tree, as they became aware 
of the gun in my hand, and at the same moment a herd 
of gæat black apes sprang with a growling cry into the 
thicket. I did not succeed in getting a shot at either 
oné or the other; they appeared to be too familiar with 
the look of a gun. I was consoled, however, by securing 
with my first shot a colossal lizard or iguana sıx feet long, 
of a kind held in much awe by the superstitious, natives 
(Hydrosaurus salvator) The huge crocodile-lke beast 
was sunning himself on the edge of a water-tank, and 
the shot hit him so precisely on the head as to. kill him 
at once; had it struck any léss vital part he would 
probably have dived into the water and disappeared; 
when seized, the iguana has the power of hitting so sharp 
a blow with its scafy tail as to cause a severe wound and 
even sometimes a broken limb.” 

Wọ regret that want of space forbids us to quote entire 
Prof. Haeckel’s accougt of a Buddhist temple built on the 
wooded heights above Kaduwella, and the scene of con- 
stam pilgrimages, It was constructed originally out of a 
natural grotto, the back part of the temple being com- 
posed of the bare rock, from which also is hewn the- 
colossal figure of Buddha, which is invariable in all 
Buddhist temples. Almost as invariable is the adjoining 
Dagoba, a.bell-shaped dome without any opening, con- 
taming a relic of Gotama. The size of the dagobas varies 
from that of a large church bell to the circumference of 
the dome of St. Peters at Rome. Near the Dagoba is 
generally to be seen a large Bo-Ga, or sacred fig-tree 
(Ficus religiosa). 7 

“These ‘Buddha-trees’ with their venerable stems, 
fantastic roots, and colossal crown of foliage form a pro- 


. minent feature in the picturesque surroundings of the 


a 


temples ; their leaves, which are heart-shąped, with long 
stalks, quiver like our aspens,” Tai 

The description given by Prof. Haeckel of the Royal 
Botanic Garden at Peradenia will be read with interest 
by all who, value the efforts, whether of governments or 
of individuals, to encourage scientific knowledge by placing 
the méans of gaining it within the reach of all. This 
admirable institution was founded sixty years ago on the 
site of an-ancient royal residence, and placed under the 
direction of ‘Dr. Gardner. His successor, Dr. Thwaites, 
the learned compiler of the first “Flora Ceylanica,’ 
laboured for thirty years to render the garden worthy of 
its extraordinary advantages of position and climate. On 
his retirement afew years ago, Dr. Henry Trimen was 
appointed director, and from him Prof. Haeckel received 
a pressing invitation, which all that he had heard and 
read of Peradenia urged hin to accept. 
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Peradenia’is now connected with Kandy, the ofiginal 
capital of Ceylon, by a railway, the first in the island. 
Prof. Haeckel notes by the way that railway travélling - 
affords the greatest delight to the natives, many of whom. 
make the journey up and down daily for the mere pleasure 
of the ride! If is the only indulgence on which they are 
willing to spend their monty, and fortunately the line is a 
cheap one. The journey is of between four and five 
hours’ duration, and the first half of I lies through low 
lands covered with swampy jungle, alternating with rice 
fields and swamp meadows. After that, the Jine begins 
to ascend, and a constant succession of beautiful moun- 
tain landscapes unfold theanselves to the view. One of 
the most magaificent of thgse is afforded to the traveller 
at the point called the “Sensation Rock.” “Here the 
line, after passing through several tunnels, funs under 
projecting cliffs at the edge pf a precipice with a sheer 
descent of 1200 to 1400 feet. Roaring® waterfalls from 
the rocky heights on she left are spanned by railway 
bridges, and, dashing downwards, are dissolved into spray 
before they reach the foot of the precipice ; the senate 
The. 
green valley lying far below our feetsis covered partly with 
jungle, partly with cultivated*land scattered over with 
huts, gardens, and- rice-fields, arranged in terraces. 
Towering above all other trees, rise the giant stems of 
the majestic Talipat palm, queen of all the palms of 
Ceylon (Coryfha umbraculifera). \ts perfectly straight 
white stem resembles a slender marble pillar, and often 
exceeds 100 feet in height. Each of the fan-shaped 
leaves which form its stately crown covers a half-circle 
sixteen feet in diameter ; they, like every other’ part of 
the’ tree, are turned to manifold uses, being especially 
employed for thatching; they formerly provided- the 
Singhalese with a substitute for paper, and are still* 
used in that capacity. The old Puskola manuscripts of 
the Buddhist monasteries are all written with an iron 
style upon this “ola” paper, narrow strips of talipat 
leaves boiled and dried in the sun. The stately talipac 
palm. blooms but once, usually between the fiftieth and 
eightieth year of its life; the pyramidal-clusters oi 
flowers crowning the: summit of the palm, reach the 
length of thirty to forty feet, and are formed of millions 
of small yellow-white blossoms; when the seed-vessels 
ripen, the tree dies. By a fortunate chance it happened 
that an unusual number of talipat palms were in flower 
during my stay; I counted more than. sixty between 
Rambukhana and Kadugannawa, and more than a hun- 
dred during the whole railway journey.- Excursions were 
made from Colombo to witness the rare and beautiful 
sight.” g : $ 

The following extractegives Prof. Haeckels first im- 
pression of the Botanic Garden of .Peradenia :— 

“ The entrance to the Garden is through a noble avenue 
of india-rubber treés (Ficus elastica). The milky sap of 
this tree thickens int® caoutchouc. Young plants of it are 
cultivated in heated rooms of our cold north, for the sake 
of the decorative beauty of their oval sap-green leaves : 
but while with us india-rubber plants of six or eight feet 
high, are esteemed a wonder, here in their native land 
they take rank with the noblest-8f forest trees, and would 
rival our oaks in size and strength. A huge crown of 
many thousand leaves proceeding from horizontal branches 
40 to 50 feet long, covers the superficial area of a stately 
palace, and from the base of its powerful stem rises a net- 
work of roots, often between 100 feet and~200 feet in 
diameter, more than the height of the tree itself. This 
marvellous mass of roots rises on all sides and twists 
round the tree in such a .manner, that the natives have 
given it the name ôf the “snake-tree.” * > 

“ Scarcely had I ve@overed from my astonishment at this 


t tt Tike snakes in wild festoon 
In famous wrestlings interlaced. 2 
A forest Laocoan ”” 
(Hood’s Poem of “The Elm Tree.’’) 
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rested by a noble group of palms, including nearly all 
those indigenous to the island, and a number*of foreign 
“representatives of, this noblest of tropical trees; all 
festooned with masses of flowering creepers, and adorned 
“with: graceful ferns growing at their base. Another 
similar, but larger and’ more Beautiful group of palms 
"stands at the further end of the avenue, 
divides: and-leads*on the ‘left to a little eminence, on 
which the director’s bungalow stands. This charming 
residence if, like most of the villas of Ceylon, a low one- 

‘storied building, surrounded by a verandah, the projecting 
-roof of which is supported by a row of white pillars.” 
_. The villa stands on the highest point of the garden, 
which. covers an area of 150 acres, and overlooks the 
; noble Mahatfvelli River, which encircles it on three sides. 
` -Its position and climate are unusually favourable for the 
cultivation of all the wonders of the Ceylon flora. 
_ “In four days spent in Peradenia,” says Prof. Haeckel, 
“I learnt. more of the life and nature of the vegetable 
world than I should have acquired by as many months of 
“lose botanical study at home. I can never be grateful 
- enough to my good friend Dr. Trimen fot,his hospitality 
-and the rich stores of lea®ming which he placed at my 
“service; the days spent in his bungalow were among the 
most fruitful of my life. 
“Another English botanist, Dr. Marshall Ward, was at 
“Peradenia at the same time as myself; he had pursued 
“his: studies for the most part in Germany, and bore the 
0 iL title of ‘Royal Cryptogamist.? He had been 

[here two years previously by the English govern- 

ment to study the coffee-leaf disease which for many 
years has raged with inceasing violence in the coffee- 
plantations of Ceylon, and has in great measure destroyed 
this valuable source of revenue to the island. Dr, Ward 
made many valuable observations and experiments on 
the natural history of the microscopic fungus, which 
mtains the germ of the disease; but unfortunately 
“not succeed in discovering any radical remedy 
Instead, therefore, of receiving the gratitude 
chim for his. assiduous labours, he found him- 
ntly taken to task by the press, and especially 
he coffee planters. As if the hundreds of European 
naturalists engaged at the present time in investigat- 
ing the nature and causes of similar plant epidemics 
should all be expected to discover a remedy for the disease 
they are studying! That this is seldom successfully done 
isa well established fact, and no axiom is more devoid of 
truth than that current in what are called ‘cultivated 
circles,’ that ‘every disease has its cure.’ 

“Tt would lead me too far, and would weary my 
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_ description of the botanical paradise of Peradenia; even 
the dra 





< Unlike most of our botanic gardens in Europe, the 
_plantsare not disposed in stiffly laid out beds, but are 
arranged with a regard to æsthetic effect, as well as to 
_ scientific classification. The principal groups of trees 
and the plants-of kindred families are gracefully divided 
_ by smooth lawns oftturf, amd good paths lead from one to 
the other, In a more retired part of the park are the less 
attractive and more useful growths of both hemispheres, 
-the seeds, fruit, and shoots of which are distributed 
among the gardeners and growers of the island. In this 
“Way the garden has been for many years of great practical 
utility as a centre of experiments and a garden of 
_acclimatisation.” 
We must conclude our extracts with a suggestion from 
Prof. Haeckel which seems worthy of nétice. He says: 
_) The singularly favourable climat and topographical 
conditions of the Garden of Peradenia would seem to fit 
for a wider sphere of scientific usefulness as a botanic 
: In the same way*that zoological students are 


Here the path. 


-yeaders to no purpose were I togattempt a mere verbal | 


he drawings and water-colour sketches which I there | 
made give a very inadequate idea of its beauties. | 
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prosecution of their studies by the establishment of zoo-» 
logical stations on the sea-coast (ay Naples, Roscoff: 
Brighton, Trieste, &c.) might youngppotanit in such a * 
botanic station as Peradenia learnfand accomplishes 
much in one year as they would in ten years under less 
favourable circumstances. Hitherto the tropical zone, 
the richest of all in materials for study, contains no such 
institution. If the English Government would establish 
and maintain a botanic station et Peradenia and’a. zoo- 
logical station at Galle, she would add an important item: 
to the services bestowed on sciencé by her Challenger 
Expedition and other similar scientific undertakings “and: - 
she would ence more put to shame those States of Conti- ; 
nental Europe who can find no more useful or beneficial 
way of spending their money than in the manufacture of 
breech-loaders and cannon.” : 


KENIG’S EXPERIMENTS IN ACOUSTICS. 


[* a preceding article it was recounted how. Keenig has 

applied the principle of the wave-siren to prove by 
direct experiment the influence which p4ase has upon the 
quality of a sound. The view taken by Koenig that this 
difference may be completely explained by observing the 
difference in the form of the resultant waves was also 
briefly set forth. Two large diagrams were given which 
illustrated the matter very completely. A set of odd 
members only was taken from a harmonic series in which 
the amplitudes decreased in inverse ratio to the order of 
the harmonic; the series having for the ratios of its fre- 





quencies the numbers 1: 3: 5:7: 9, with the respective 
amplitudes 1:4:42:4:4. These were compounded 


together, firstly without any difference of phase, and 
secondly with a difference of phase of } the wave-length, 
The resultant in one case showed well-rounded sinuosi- 
ties, and in the other angular zigzags. In the first case’ 
the whole of the components had atetheir origin zero ` 
amplitudes, in the second they all, at the origin, had their 
individual amplitudes at maximum values. Koenig fgund - 
the result, when the curves were actually tried upon his 
wave-siren, to be that though the constituent tones in the 
two cases were identical in pitch and amplitude ¢he 
resultant sound from the zig-zag curve was harsh and 
strident compared with that produced by the rounded 
sinugsities ; thus clearly proving an influence due to 
difference of phase only. 

We give in Fig. 4 the resultant curves found by Kænig 
in four typical instances. The-first line of curves. (a) 
shows the resultants of a set of ten partial tones. with. 
regularly diminishing amplizudes, as compounded tos 
gether, first with zo difference of phase, then with differ- 
ences of 4, .and # respectively. The :ounds corresponding 
to these combinations were found to be loudest and: most. 
forcible for difference of phase =}, and.to.be least 
forcible for d= 3, the phases of o and } having intermediate” 
intensity. : NER Sates 

Fig. 4 (4) illustrates the combination first: mentione 
above, for which the differences of phase $ and 3 pr 
a strident tone as compared with o and 4, which a 
in giving a smoother resultant sound. 

In Fig. 4 (c) which represents a series of gbarmonic 
tones with amplitudes whose successive values diminish 
each time by 4, the results agreed in general with those: 
obtained from the same series when the amplitudes dimi-.” 
nished less suddenly, the phases 4 and } corresponding — 
respectively to the maximum and minimum of intensity. ~ 

In Fig. 4 (d), where again we deal with a series of 
harmonics only, there is a harsher and louder soun 
d=} and d= 9 than for d=0 and d=}. ee ee 

In order to carry out these researches. more: fully, 
Keenjg has constructed a very large and complete appa- 

T Conticued fem p- 206. s f : 
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. . . . 

tatugon the principle of the wave-siren. Its mode of 
operation will be best understood by reference to Fig. 
5, taken by Dr. &cenig’s permission from his work, 
° “ Quelques Expériegpes d’Acoustique.’ Upon a strong 
stave about 4 feet hid is mounted a series of 16 brass 
disks, cut at their edges into sinusoidal wave-forms, all 
fixed upon a commen axis, and capable of being rotated 


by a band and treadle. The wave-forms cut against the | 


contours of these 16 disks represent a harmonic series of 
16 mentbers of decreasing amplitude, there being just 16 
times as many sinuosities on the largest as on the smallest 
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. 
can be made by opening the appropriate stops ®n the 
wind chest.. In order to vasy at will the pžase in which 
these elemfntary tones are combined, a vefy ingenious 
arrangement is adopted. “The brass,tubes which ter- 
minate in the fifteen mouth-pieces are connected by 
flexible caoutchouc pipes to the wind-chest. The mouth- 
piece tubes are mounted pon a plate in such a way that 
they can slide up and down in curved slots concentric 
with the disks, By the aid of templates cut out in comb- 


| fashion, and screwed to a lever handle, the mouth-pieces, 


disk Against the edge of each of these wave-disks wind | 


cane blown by a special mouth-piece in the form of a 
horizontally-placed sjit connected by a tube to a powerful 
wind-chest mounted upon the stand of the instrument. 


We have, in fact, here sixteen simple wave-sirens of dif- | 


ferent pitch all comBined together in such a manner that 
any one of them can be used separately. When the axis 
is rotated the wave-disks pass in front of the slits through 
which the wind is blown, and throw the issuing streams 
of air into vibration. Each wave-disk thus sets up a 
perfectly simple tone. We have therefore provided in 
this instrument a fundamental sound with its fifteen upper 
partial tones. It is clear that any desired combination 








or any set of them, can be displaced at wih; thereby 
introducing any required difference of phase. Fig. 6 
shows the way in which the fifteen mouth-piece slits are 
arranged with respect to (ge wave-disks ; there being two 
series along two different radii, eight corresponding to 
the even members of the series, and seven*to the odd 
members. They are set with the slits each sp toy a 
summit or crest of its wave-disk, so thapall the slots are 
closed simultaneously. e This in Keenig’s nomenclature 
corresponds to a phase of #; the minimum condensations 
of all the individual air-waves occurring simultaneously. 
Suppose now it is desired to change the phase in which 
the waves are cempounded, and to make all the maximnm 
condensations occur simultan@ously (če. d = 4): all that 


Fic. 4.—Curves resulting from the superposition of harmonic series in various phates. 


is necessary is to move the mouth-pieces of the odd series 
forward to the positions shown in Fig. 7, where all the 
slits are seen to be cpposite hollows of the wave-disks. 
This is, of course, done by pushing up under the lower 
series of tubes a comb-like template which moves each 
through half its own wave-length. . 

The template that is used for causing the difference of 
phase to become zero, is shown in Fig. 8, attached»to the 
lever-handle. Here the first, or fundamental slit, being 
always immovable, the fourth, cighth, and twelfth slits 
will not require to be moved, but the intermediate 
members will require shifting by 3, 4, or 3 of their wave- 
length, according to their place in the series. When this 
set of positions is attained, the condensation is increasing 
simultaneously in all the sixteen waves, and reaches its 
mean value in all at the same moment. 

The fourth method of placing the slits, so as to produce 
ig of phase = 4in the combination, is shown in 

ig. 9. 

Having thus described the peculiar arrangements for 
experimenting, we will briefly give Kcenig’s prineipal 


results, e 
— 





e 

If first we take simply the fundamental and its octave 
together, the total resultant sound has the greatest inten- 
sity for @ = }, and at the same time the whole character 
of the sound beconfes somewhat more grave, as if the 
fundamental tone predominated more. The intensity is 
least when ¢ = ł. If, however, attention is concen- 
trated on the octave-note while the phase is changed, the 
intensity of it appears to be about the same for d = $ and 
d = 3, but weaker in all other p8sitions. 

The compound tones formed only of odd numbers of 
the harmonic series have always more power and bril- 
liancy in tone for phase-differences of } and }, than for 
o and 4, but the quality for } is always the same as that 
for }, and the quality for o is always the same as for 4. 
This peculiary corresponds precisely to the peculiarity of 
the curves (see Fig. 4, 4 and @), in which the resultant 
wave-forms are correspondingly identical. 

For compound tones corresponding to the whole series, 
odd and even, there is, in every case, minimum intensity, 
brilliancy, and stridence with d = ł, and maximum when 
d= ł; the phases o and $ beigg intermediate. A refer- 
ence to Fig. 4, a and 4, will bere show that the maxima of 
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effsity occur in those wave-forms which vield a sudden | densation gradually rises to its maximum. and than süd- 
and brief maximum condensation. It is cigar, also, that | denly falls off. It may be added, that no explanation of 
asthe pha$e o and the phase 4 are-not identical, the action | this very novel result has yet bétn advanced froma 
“onthe ear is nog the same when a sudden condensation | theoretical point of view. 7) * 
is produced and dies away gradually, as when a con-| There only remains one smaW detail of interest to 











Fra. 5,-Koonig’s Wave-disk Apparatus for synthetic researches on the quality of compound tones. 


narrate. Observing that wave-forms in which the waves | vertical slit, such as až, a perfectly simple tone, devoid 
< are obliquely asymmetrical—ggeeper on one side than on | of upper partials, is heard. But by inclining the slit, ás 

he other—are produced as the resultant of a whole series | at ad’, the same effect is produced as if the wave-form 
„of compounded partial tones, it occurred to Koenig to | had been changed to the oblique outlined g' Za pr : 
_ produce from a perfect and symmetrical sinusoidal wave- | the slit remaining upright all the while, But this 
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Fie. $v- Positions of the slits in front of the wave-disks for combining the 
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sounds with phase-difference 4. Fic. 7.—Pasition of the slits for phase-difference:j. 


curve a complex sound, by the yery simple device of | form is precisely like that obtained as the resultant of : 
ng the slit, through which the wind was blown | decreasing series of partial tones (see Fig. 4, a). If the 
nst it, into an oblique position. ; - | slit is inclined in the same direction as the forward move 

In Fig. ro is drawn a simple symmetrical wave-form mént of rotation of the wave-disk, the quality produced is ` 
eginpriv. Ifa series of these are passed in front of a ! the same as if all the partfal tamgg coincided at their 
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ofigin,or with phase difference =o. If the slit be in- | sponding to phase-difference =4. It is easy théh to 


clined in the opposite direction the quality is that corre- 


Fic. 8.—Position of the slits for phase-difference o. 


phase on the ear is the same, by merely inclining the 
slit forward or backward, Koenig finds invariably a purer 
and more perfect sound with phase-difference = 0, and a 
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Fic. 9.—Position of the slits for phase-difference } 


more strident and nasal sound with phase-difference = }. 
This result is so easy to verify that it will doubtless be 
tried by many experimenters. Indeed many of the re- 


. 
HONOUR TO M. PASTEUR 


se 

At the séance of the Paris Academy of Sciences on 

the 26th ult., the President (M. Jamin) stated that 
a gathering of savants, friends, and admirers of M. 
Pasteur having resolved to present him with a medal 
commemorative of his remarkable discoveries, a com- 
mittee had been appointed to watch the execution of it. 
On completion of the work, this committee, on June 25, 
repaired to M, Pasteur's house to present the medal, 
which is the design of M. Alphée Dubois, and happily 
recalls the physiognomy of its distinguished recipient. 
The meeting included MM. Dumas, Boussingault, Bouley, 
Jamin, Bertin, Tisserand, Davaine, and others. On this 
occasion M. Dumas delivered an address, in which he 
recalled the labours of M. Pasteur ; and after receiving 
the medal, M. Pasteur made a few observdtions in reply. 
The two speeches hare been, on the suggestion of M, 
Thenard, inserted in Comptes rendus, and we here repro- 
duce them, in translation. M. Dumas said :— 


“My DEAR PASTEUR,—Forty years ago you entered | 


this house as a student. From the first your teachers 
foresaw that you would be an honour to them; but none 
would have ventured to predict what brilliant services 
you were destined to render to science, to the country, 
and to the world, 

“ Your earliest labours banished occult forces for ever 
from the domain of chemistry, by explaining the anoma- 
lies of tartaric acid. 

“Confirming the vital doctrine of alcoholic fermenta- 
tion, you extended this doctrine of French chemistry,to 
the most diverse fermentatiqns, and you gave to the manu- 








examine whet er or not the effect of these differences of 
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| searches with the wave-disks are so easily repeated with- 
out any special or expensive apparatus that they will 








Fic, 1o.—Effect of inclining the slit. 


| surely win a place amongst the familiar experiments ot 
| acoustics. SET 





facture of vinegar, rules which industry now applies with 
thankfulness, 

‘ Among these infinitely minute living things you dis- 
covered a third kingdom, to which those beings belong 
which, with all the prerogatives of animal life, do not need 
air to live, and which find the heat they require in the 
chemical decompositions they excite around themselves. 

“The profound study of ferments gave you the com- 
plete explanation of alterations undergone by organic 
substances—wine, beer, fruts, animal matters of all kinds; 
| you explained the preservative 7d/e of leat applied to 
| their conservation, and you learned to regulate the effects 
of it according to the temperature necessary to cause the 
death of ferments. Fesments when dead produce ferments 
no more. 

“Tt was thus that you were led to maintain throughout 
the extent of the organic kingdoms the fundamental 
principle according to which life is derived from life, and 
which rejects as a useless and unfunded supposition the 
doctrine of spontaneous generation. 

“Tt is thus that, showing air to be the vehicle of the 
| germs of most ferments, you learned to preserve with- 
out alteration the most putrescible matters, by keeping 
them from all contact with impure air. 

“Applying this idea to the alterations, so often fatal, 
to which wounds and sores are liable when the patients 
inhabit a contaminated place, you learned to guard them 
from this danger by Surrounding their limbs with filtered 
air, and your precepts, &dopted by surgical practice, daily 
insure to it successes it knew not before, and give its 
operations a boldness of which our predecessors had no 
presentiment. 
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“Veccination was a beneficent’ practice. You have 
discovered its theory and enlarged its applications. You 
have -learned how to prodtice vaccine matter from a 
virus; how a fatal poison becomes a harmless preserva- 
tive. Your rese&rches on anthracoid disease, and ‘the 
practical consequences from them, have rendered to agri- 
culture a service of which alb Europe feels the value. 
But the results already obtained, however brilliant, are 
nothing in comparison with the applications which may 
be anticipated from the doctrine to which they are due. 
You haveefurnished a sure basis to the doctrine of viruses 
by associating it with the theory of ferments; you have 
opened a new era for medicine by proving that every 
virus may have its vaccine-matter. : 

“Amid these admirable con@ests of pure science, natural 
philosophy, and practice, we might forget that there is 
one part of the country where your name is pronounced 
«with particular gespect—the country once so fortunate, 
where the silkworm is cultivated. A malady which had 
spread terror among all the families of our southern 


mountains had destroyed the fine races they had pro-- 


duced with much care and wise selection. _The_ruin was 
complete.”: Vow, thanks. to your processes of scientific 
grainage, the cultivators have regained their secirity, and 
the country. sees orie. of :its sources of wealth reviving. 
“My dear Pasteur, your life has.only known successes. 
The scientific.method, of which you make such certain 
use, owes you-its finest triumphs. The Normal School is 
proud to count you among thé number of its -students ; 
the Academy of Sciénces is élatéd at ‘your’ researches ; 
France ranks you among her Hlorios. E ate 
“At’a, time “when, from all parts, testimonies of the 
public gratitude are-atising towards you, the homage we 
come ‘to offer you in- name of -your-admirers and your 
friends, may seem’to you worthy.of special attention: It 
emanates from a spontaneous arid universal sentiment, 
and it preserves for posterity the faithful image of your 
features, 
. “May you, my dear Pasteur, long enjoy-your honour, 
and contemplate the fruits, ever richer and more nume- 
rous, of your labours. Science, agriculture, industry, 
humanity, will feel eternal gratitude to you, and your 
‘name will live in their annals among the most illustrious 
and the most venerated”: ~ 


M. Pasteur replied as follows :— 


“ MY DEAR TEACHER,-~It is forty years, indeed, since 
_I had the’good fortune to make your acquaintance, and 
"since you taught me to love science and honour. 

“I came from the provinces; after each of your 
lectures, I went out from the, Sorbonne, transported, and 
often moved even to tears. From that time, your talent 
as professor, your immortal works, your noble character, 
have inspired me with an admiration which has only 
increased with thé maturity of my mind. > i 

“You must have divined my sentiments,- my dear 
Teacher. There is not a single important circumstance of 
my life or of that of my family, circumstance happy or 
painful, which has found you absent, and which you have 

' not, in some sort, blessed. - : 

“ And here you are still among the foremost in expres- 
sion of these testimonies, excessive truly in my opinion, 
of the esteem’ of my teachers, who have become my 
friends. E = 

“ And what you have done for me you have done for 
all your students. It is one of the distinctive traits of 
your nature, Behind individuals you have always con- 
templated France and her greatness. $ 

“What shall I do henceforth? Hitherto great eulogia 
had inflamed my ardour, and only inspired the idea of 
rendering myself worthy of theme by new efforts; but 
those which-you have addressed to me, in name of the 
-Academy -and of learned societies, truly, overpower 
me” ' ° 

= # 
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Tsz Council of the Society of Arts have elected C. W; 
Siemens, D.C. L., LL.D., F.R.S., as Għairman for the ensuing 
year. ° 


Ir has now been definitely decided to build a permanent 
observatory on Ben Nevis. 


Ir is announced that the Duke of Bedford has given zooor 
for the endowment of a lectureshi® in physical science’at Balliol 
College, Oxford. 


Dr. GEORGE Dicrye, ez-Professor of Botany in the Uni- 
versity of Aberdeen, ‘died at Aberdeen on Saturday morning. 
The deceased, who was a native of Aberdeen, and was educated 
at Marischal College, was for some time in practice in the city ` 
as a doctor and dispensing chemist, ‘Eis tastes, however, lay 
very*markedly in the line of botanical research, He held the 
Botanical Chair in the Queen’s College, Belfast, for a number 
of years, and on the fusion of King’s College and Marischal 
College into one Aberdeen University he was appointed Professor 
of Botany. He discharged the duties for seventeen years, only 
resigning in 1877 onaccount of impaired health. Dr. Dickie 
had written. numerous papers, and published some books con- 
nected with his favourite study, these including ‘‘ A Handbook 
of Flora of Aberdeenshire,” which was subsequently supple- 
mented by a much larger volume, ‘‘The Botanist’s Guide,” 
published in 1860. His favourite department of botanical 
study was A/ge, On the return of the Challenger expedition he 
was, for the purposes of study, supplied with the A/ge collected 
during the cruise, 


Let us draw the attention of local natural history societies to 
the prospectus of the forthcoming International Fisheries Exhi- 
bition. On some points these societies might be able to render 
material aid to the Commissioners, who, we believe, are desirous 
of enlisting their co-operation. Indeed, all of our readers interested 
in such an exhibition should procure copies of the prospectus by 
applying to the Secretary, 24, Haymarket, London, S.W, The 
Exhibition will cover a very wide field, and therefore appeals to 
a great variety of interests, 


ProF. A, SMITH of the Swedish National Museum, who has 
been delegated as the representative of Sweden at the Fishery 
Exhibition in London next year, has commissioned Dr. A. Malm 
to prepare a collectian of the sea fish species of the west coast of 
Sweden, to be forwarded at the expense of the museum. Dr. 
Malm will also arrangé the collection which the Gothenburg 
Museum will exhibit, Mr. O. Dickson having offered to defray 
the expenses thereof. Mr. Dickson has been chosen as the 
‘honorary correspondent * of Sweden at the exhibition. 


THE Sydney Morning Herald justly animadverts in strong 
terms on the geography ın some of the school books in common 
use in New South Wales, under the sanction of the government,’ 
These are publighed by a well-known Glasgow firm, and no 
attempt has been made to adapt them either to the conditions of 
the Sonthern Hemisphere, or tc recent knowledge. The Herald 
gives some choice examples of the “‘ facts” taught to the rising 
generation at the Antipodes. ‘‘At twelve o’clock,” the book 
tells ùs, ‘‘in the day, when yor go out to play, iP you look at 
the part of the sky where the sun is shining, that part is called 
the south ; then turn and look -behind you, where the sun never 
comes, that is the north, it is opposite the south.” Again 
“the country you live inis Ireland ; it is called an island because 
-it has water all round it, and is not joined to any other country ;” 
the Herald states, ‘and this has been taught to Australian 
children, at the expense of the public of New South Wales, for-. 
the last thirty or forty years.” Ina chapter headed ‘‘ Austra- 
lasla,” there is the following passage :—“(,The name of Austral- 
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Bie or, Southern Asia is given to a number of islands in the 
Indian and Southern Oceans. The largest of these is New 
Holland, which is neay as extensive as the whole of Europe. 
Much of the greater of New Holland is unknown to 
Eurfpeans ; but there af British settlements on the'coast. It 
is inhabited by a race of savages who are among the lowest and 
most degraded that are to be found in the world.” The moral 
seems to us to be that the Australians ought to compile their 
own schoel-books, e 


THE invertebrate, portion of the collection of fossils made by 
the-laje Mr. Charles Moore, now in the Royal Literary and 
Scientiéic Institution of that city, is being classified and arranged 
by Messrs. R. Etheridga jun., and R. “Bullen Newton, of the 
British Museum., The vertebrates will afterwards be examined 
by Mr. Wm. Davies ofthe British Museum. 


OUR contemporary, L’ Electricité, in an able article of the 
progress of electrical science, remarks that in all the most striking 
of recent advances it is improvement rather than invention that 
comes‘to the front, and that no compromise or equivocation can 

-deny justice to the real original discoverers. ‘‘ Bell does not 

efface Reis in spite of the recent Chancery suit ; Faure cannot 
destroy Planté; and Swan, Edison, and the others cannot 
suppress the anterior labours of Changy.” 


Ir is proposed to establish a ‘‘ German Botanical Society” for 
the whole of the ‘‘ Vaterland,” founded on, and an extension of, 
the already existing ‘Botanical Society for the Province of 
Brandenburg.” A conference for the purpose of founding the 
new society is summoned to meet at Eisenach.on September 16 ; 
the conveners including many of the most distinguished botanists 
from all parts of Germany. 


‘THE most recent issue of the ‘‘ Bulletin de la Fédération des 
Sociétés d’Horticulture de Belgique,” published under the 
authority of the Belgian Minister of the Interior, contains the 
usual evidence of the activity of horticulture in that little 
kingdom, as well as the ninth annual issue of Prof. Morren’s 
valuable ‘Correspondance Botanique,” 


AT the sixth anniversfry meeting of the Sanitary Institute, 
Mr. B. C, Robins read a paper on the work of the Institute, 
After dealing with the objects of the institution, which are to 
awaken the’conscience of the country generally to the import- 


. ance of preventive measures in arresting the spread of disease, 


to acquire and impart information upon all matters connected 
with the public health, and to influence the laws which might 
be framed for the pubhe good in connection with sanitary 
matters, the-reader addressed himself to these things, which still 
remained to be performed. With respect to the examination 
conducted by the Institute, it might soon be necessary to con- 
sider the extent to which technical education should be required 
as a condition precedent to such examination if the standard of 
efficiency for the offices of local surveyors or inspector of public 
nuisance was to be permanently raised. He was happy to think 
that during the last six years science classes were being esta- 
blished throughout the country by the municipal authorities of 
various cities. Instances were then given by Mr. Robins of the 
disabilities under which sanitarians laboured. The influence of 
the institute night be also used in favour of the public, and 
especially of the humbler portion, of it, by getting a revision of 
the Water Companies’ Act, which had granted to them inquisi- 
torial powers quite inconsistent with public purposes of a 
sanitary nature. .Another and pressing want of the day was 


greater uniformity in the bye-laws governing g the action of local | 


authorities. 


A MEMORIAL has been presented by the Conncil of the Society 
of Arts to the Secretary of State for India calling attentiog to 
the great and growing demand.for the services of persons skilled 
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in forest cultivåtion and’ analogous occupations, in India end the 
Colonies generally, and to the increasing desire on the part of 
land agents, fand stewards, and bailiffs to acquaiftt ‘themselves 

with the scientific and technical treatment ofeplantations, woods, 

and forests, as a means of fitting them for the more satisfactory 

management of landed estates in the United Kingdom. The 

memorialists believe that no suitable provision exists at any of 
our great centres of instruction in this countmy for the ‘teaching of 
natural science in its special reference to forestry, nor for the 
scientific teaching of sylviculture in any of its branchts ; and are 
of opinion by grafting itinerating classes for observation of the 
practical method adopted in the regularly worked forests abroad 

on classes for scientific teaching at home, established in connec- 

tion with such a school as already exists at Cooper’s Hill, satis- 
factory means could be afforded of enabling students to obtain 
the requisite knowledge, both theoretical anfl practical, to qualify 
them for entering upon the duties appertaining to forest manage- 
ment, whether in India, “our colonies, or elsewhere, They 
therefore express their earnest hope that steps may be taken by 
the Council to establish a department for the teaching of forestry 
in the Royal Engigeering College at Coeper’s Hill. 


e. 
We have received a ‘‘Catechism” of modern elementary 
chemistry, or solutions of questions set at examinations of the 


‘London University, for the last twenty years, by the Lecturer on 


Chemistry at Downside. The appearance of a book like this is 
a further indication of what we are drifting to in this country in 
regard to science teaching. The numerous examinations have 
created a method of study which will meet the examination with 
the least expenditure of labour on the part of the student, 
Numerous small books on different branches of science have 
appeared with this object, containing a mass of facts simply 
crammed into them, and hence have earned the very appropriate 
term, ‘‘cram books,” They serve to ‘get up the Exam,,” 
and are of no further use, generally creating a dislike of the 
subject. The little book before us is scarcely one of these, but . 
it is an examination helper more in the manner than the sub- 
stance. It contains over 400 questions that have been actually 
set, with answers appended, and will undoubtedly be useful in 
preparing for the matriculation and other examinations. It is 
intended to be used as an aid to a text-book, and as open is to 
be commended. 


M. DELAPORTE, who has been exploring the aiea 
remains of Cambodia on behalf of the French Government, 
propounds the idea—novel, we believe—that the remains at 
Angkor and elsewhere are due neither to Buddhism nor Serpent. 
worship, but were born of Brahminism, He finds figures and 
emblems of Siva, Vishnú, Rama, and other Brahminic gods and 
heroes everywhere. M. Delaporte has brought home numerous 
photographs, mouldings, &c., and the details of his discoveries, 
on which his new thedty is based, will be anxiously looked for 
by archeologists, A brief note on the subject will be found in 
the Bulletin of the Society for Encouraging National Industry _ 
(May). 

CONSIDERABLE consternation hasbeen caused by the appear- 
ance of the Phylloxera at several- points in the Canton of 
Neuchatel and Geneva. : 


IN order to secure the greater purity in the atmosphere of the 
St. Gothard Tunnel, an attempt is to be made to propel the 
locomotives by electricity. Experiments, for which the sum of 
180,000 francs is set apart, are now being made at Berne with 
this object. E 


AN earthquake shogk éasting four asus was felt on Monday 
morning at half-past four o’clock at Laibach and Trieste.’ 
Another shock, lasting longer, was felt at nine o'clock. A smart 
earthquake shock, accompanied by subterranean thunder, as 
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felt a Ardon, Canton Valais, on Tuesday, last theeke A slight 


shock was felt at Geneva on Monday. y 


THE seven aéronautical ascents arranged for July r4 were 
made at Paris at 4%’clock as contemplated. But it was impos“ 
sible to make any of the scientific experiments wluch had been 
prepared, owing to the violence of the wind. One of the’ 
balloons exploded at 2000 feet, and the aéronauts were precipi- 
tated to the giourfd with térrific velocity, happily without any 
loss of life or injury of consequence, They were saved by a 


miracle, thejr car having been suspended in a gap between two- 


houses, The catastrophe was produced by their imprudence, 
having placed their canvass in a net which was not quite large 
enough, The inferior part of th® canvass being left unprotected 
exploded when it was filled by the expansion of the gas. This 
is a warning to aergnants to place the right balloon in the right 
“netting. s 


THE Journal Officiel publishes? a table giving the exact 
number of public teachers in France ; there are 32,463 females 
and 49,201 males. 'The salary of the largest number of them 
varies from 24/. to 1004, only 198 females apt 673 males having 
a salary of r007, ‘and upwards a year. Most of them receive pay 
of about r per week. Under the present system their salaries 
mvolve an expense of little less than 3,000,000 sterling, and the 
Minister of Public Instruction refuses to propose any further 
increase under this head. . 


THE Belgian Academy offers a prize of 3000 francs for the 
best study of the subject of- destruction of fishes by pollution of 
rivers. Four topics are specified—(1) What are the matters 
special to the principal industries, which, mixing with the water 
of small rivers, render them incompatible with the existence of 
fishes, and unfit for public supply, and for use by cattle? (2) A 
list of the rivers of Belgium, which are now “depopulated ” by 
this state of things, with indication of the industries special to 
each of these rivers, and list of the edible fish that lived in them 
prior to the existence of those works. (3) ‘Investigation and 
indication of practical means of purifying the waters at issue from 
the works, to render them compatible with the life of fishes 


without compromising the industry, combining the resources - 


which may be offered by constiuction of basins of decantation, 
filtering, and the use of chemical agents. (4) Separate experi- 
menis on the matters which in each special industry cause the 
death of fishes, and on the degree of resistance, of each edible 
Gish to destruction. Memoirs are to be sent in before October 1, 
1884. 


AN illustrated treatise on Coal-tar Distillation, by Prof. Lunge 
of Zurich, and an essay On the Nogtuide of North America, by 
Mr. Grote, with colour «i illustrations, will be the next contri- 
butions, respectively tr technical science and natural history, 
issued by Mr. Van Vo rst. $ 


THE additions tot 2 Zoological Society’s Gardens during the 
past week includea ricoloured Lory (Loris éricolor) from the 
Malay Archipelago presented by Mr, H. Harraden ; a Common 
Marmoset (Hapale jacchus) from Brazil, presented by Mr. G. W. 
Drabble; sixty-one Restless Cavies (Cava caprera), British, 
presented by H.R,H. the Prince of Wales, K.G, ; a Puff Adder 
(Vipera arietans) from South Africa, presented by Capt. Owen ; a 
Heloderme Lizard (Heloderma horridum) from Mexico, presented 
by Sir John Lubbock, Bart., F.Z.S. ; a Littoral Callichthys Fish 
(Calhchthys littoralis) from Demerara, presented by Mr. George 
Little; a Bonnet Monkey (Afacacus radiatus), a Macaque Monkey 
(Méacacus cynomolgus) from India, a Levaillant’s Cynictis (Cynictis 


penicillata) from West Africa, a Great Eagle Owl (Bubo maxi- | 


wus), European, deposited; a Black-feonted Teetee (Callithrix 
nigrifrons) from Brazil, a Black-faced Ibis (7Zerssticus caudatus) 
from South America, a Cedar Bird (Ampelis cedrorum), six 
Yellow-headed Troupials (Ranthrocephalus icterocephalus) from 


? 
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North America, a Kolb’s Vulture (Gyps kolbi), a Sociable Vultffe 
(Vultur auricularis) from Africa, two Ceylonese Hanging Parra- 
keets (Zoriculus asiaticus) from Ceylow, an Annulated Snake 
(Leptedira annulata) from Panama, iors a Turquosin& 
Grass Parrakeet (Euphema pulchella), VGaeofiroy’s Dove (Petstera 
gtoffroit), bred in the Gardens, > ~ 





1 OUR ASTRONOMICAL COLUMN 


DAYLIGHT OBSERVATIONS ÒF WELLS CÒMET.—At the 
Dudley Observatory, Albany, this comet was observed on the 
meridiin as early as June §, jus: before noon, and again on June 
Iš and 12, The aperire af the object-glass of the ‘trangtt-circle 
is 8 mches, the focal length of the telescope 10 feet. A de- 
tailed description, with eograving of the instrument with which 
these notable observations were made, will beefound in vol. i. of 
the Annals of the Dudley Observatory On June 5 the comet 
was,not perceived until forty seconds after transit, and was 
observed with difficulty on a single wire, but the positions 
obtained on the subsequent dates were considered very satis- : 
factory. The true nucleus was seen at the observation of June 
11, made about sixteen hovrs after the perihelion passage, and 
the estimated diameter of the disc was 075. The nebulosity 
of the coma was uniform and faint about 10” in diameter. It is 
stated that ‘‘while the nucleus was observed for position, the 
toma was scarcely noticed at all.” The atmospheric conditions 
on this day were such as are well known to conduce to easy 
vision of objects in daylight. “The sky was sparsely covered 
with cumulus clouds, while the intermediate tlear spaces were 
exceedingly transparent.” On June 12 the nebulosity had 
increased in brightness, but the image was very unsteady, and 
“either for that reason, or because of the increased brightness 
of the nebulous screen, the necleus proper could not be seen.” 
The very favourable observation on the preceding day gave the 
following apparent position of the comet :— 


ALT. at Albany: RA, Decl, 
h. m hm s 


6 ‘ 
June 11, ato I “a1"4 we 5 21391 « +19 9 17°6 
This place agrees closely with that deduced from a parabolic 
orbit calculated by Mr. Wells, which will not be materially 
improved, without a discussion of the entre series of observa- ~ 
tions. The elements:of this orbit are :— 


Perihelion passage, June 10°53006 eee M.T. 


Longitude of perihelion. ... . 435. 55 46 5 
” ascending. node : | 204 56 16° 4 | a E. -1882 2 
Inchnation : we 73 48 32°3 
Logarithm of perihelion. distance .. 8°7837199 
d Motion—direct. 


We are not aware that any complete observation of a comet 
on the meridian at noonday has been made since the year 1744. 
The grand comet in the early part of that year, first remarked 
by Klinkenberg at Harlem on December 9, 1743, attained an 
extraordinary degree of brilliancy towards,theend of February. 
We find Bliss writing on February 12 (0.s.) to Lord Maccles- 
field, who had fitted t up an observatory at Shirburn Castle, thus: 
“The comet appeared so very bright last night, equalling the 
light of Venus, that Dr. Bradley agrees that it may be seen on 
the meridian, and being enzaged himself, has desired me to 
request your lordship to try to observe it. "The elements which 
he left at Shirburn appear, to our last night's and former obser- 
vations, to give the place true within 2’ of longitude and lati- 
tude.” As a matter of fact the comet was observed on the 
meridian near noon, at Shirburn on the 28th and z2gth of 
February, and at Greenwich on the 29th: these observations 
will be found reduced in Mr. Hind’s paper on Te comet of 
1744 (Astron. Nach. vol. xxvii.) 

Mr. Lewis Boss, the director of the Dudley Observatory, is 
to be congratulated on bis success in the case of the comet of 
the present year. Excepting the days of observation, none of 
the remaining dates from June 5 to June 18 were clear enough 
at the comet’s meridian passage : otherwise it is evident that Mr. 
Boss would have secured a perfectly unique series of positions, 





GEOGRAPHICAL NOTES 
COREA has at last followed the example of China and Japan, 
and cautiously opened 2 door or two to the outside ‘* barbarian.” 
From time immemorial Corea has been hemmed in by exelusive- 
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ness, and shages with Tibet the honour of being among the least- 
known countries in the world. Now, however, that both England 
and the United States have persuaded the Coreans to throw 
open four of their ports to commerce, we hope that our ignorance 
of aa interesting land wi§ soon be dispelled. Corea is almost 
half the size of France, and its population is variously estimated 
at from nine to fifteen millions. M. Elisée Réclus, in his 
“t Geographie Universelle,” compares the peninsula-to Italy. 
Like Italy, it has a mountain chain running down the centre of 
the Scountry, and giving off Jateral valleys; as in the “Apen- 

“nines, the gentlest slopes and most fertile valleys are in the west, 
while the east is more precipitous and barren, As with Italy, 

- Corea has in the north-west an Alpine mass, which guards her 
“from \gtrusion there, though the mass does not really coverall 

-the boundary. Of the geology we know but little, though many 

valuable minerals, including coal, are supposed to abound, and 
the country as a*whole is capable of great development with 
proper. guidance and suttable machinery. We trust before the 
Inevitable Europeanising process is complete, that acqurate 
information on the habits and customs, language, and ethnology 
of the Coreans will be obtained, 


IN presenée of the numerous and contradictory hypotheses as 
- to the former geological history of the delta of the Amu-daria, 
it is obvious that no satisfactory scieatific result as to the change 
of, beds in the basins of the Amu and Syr-daria can be arrived 
at, without a thorough geological study of the different deposits 
of the rivers of the great Aral depression. A first step in this 
direction was made by the Amn-daria expedition; and now M, 
Hedroitz publishes, in the Zevesti2, a valuable paper, giving the 
result of his researches in the’ same direction. Of course, one 
year is too short a time for thoroughly exploring this wide field ; 
and M. Hedroitz’s researches, however-safe his method, and 
valuable his observations on the geological structure of alluvial 
deposits of different rivers of the Aral depression, on the m2tion 
of sand-dunes in the steppe, &c , are not yet sufficiently advanced 
to bring the author to a few general conclusions from his obser- 
vations, His paper contains more valuable data than ready- 
made theories, and we hope that he will again return to the 
Amu to continue his researches. But one of his conclusions 
is worthy of notice. He doe: not admit that the Uzboy was a 
„branch of the Amu-dgria, as was admitted by the first explorers 
of this old bed, He supposes that there was a time (before the 
tenth century) when the Amu reached the Caspian, but by means 
of anéther bed which was situated south of the Sary-kamysh 
depression, leaving heree the beds of ‘ Amu-allavium,” which 
are seen in the lower parts of the Uzboy, but are missing in its 
uppet parts. As to the Uzboy, it was but a temporary and 
irregular outflow of Lake Aral towards the Caspian, being rather 
a serieS of salt lakes and ponds, than a true river, Its name, 
Uz-boy (or ‘ Uz-boyu,” “along ponds”), would seem to confirm 
this hypothesis. The gealogical exploration would thus again 
- call in question our established theories as to the former aspect 
af the Aralo Caspian basin. 


HARTLEBEN, of Vienna, is issuing in parts a seventh 
German edition of Balbi’s Universal Geography, under the 
editorship of Dr. Josef Chavanne, whose name is well-known as 
a scientific geographer and cartographer. Dr, Chavanne, to 
judge from the parts issued, is doing his work of editor con- 
scientiously. In the mathematical and physical sections he 
seems to us to -have brougat the classical work abreast of the 
„latest researches; and among the good points in the political 
geography are the statistics obtained at the recent censuses of 1881 
and 1882, of all the leading countries of the world. While 
neither so detailed nor so picturesque as Réclus’ ‘‘ Geogranhie 
Universelle,” the new edition of Balbi is perhaps more syste- 
matic and better adapted as a text-book, though it is published 
as a ‘‘housé-book.” With an exhaustive index the work will 
serve all the"purposes of a succinct gazetteer. 


THE leading article in Petermann’s Mittheilungen for July is 
a long account of the unfortunate Jeannette expedition, with a 
mip showing its drift from East Cape, north-west, to Bennett 
Island, and the route of the boats south-west to Lena mouth, 
after the loss of the vessel. The course of the exped tion within 
two years was thus within very narrow limits, and the gains to 
science can be of comparatively small moment. A long letter 
from Dr, Emin-Bey describes his journey in the east of Bahr-el- 
Jebel, in March,” A pril, and May of last year. Among the notes 
is a letter from Dr. Schweinfurth, describing the results of his 


journey in April and gary thb year, along the Nile above Siut, | 


+ 
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for the purposé of collecting data for his map of the Nile ealley ; 
he gives some notes on the geology of the region, 


. THE following extract from a letter from Mr. “W. Thomas, 
Meteorological Office Reporter at Scilly, to Mg. Robert H, Scott, 
F.R.S., Secretary to the Meteorological Council, has been sent 
us for publication :—‘‘ Scilly, July 14, 1882. I beg to inform 
you of a curious disturbance of the sea at 9 a.m. yesterday, 


July 13, about low water, the wind S.S.W. The water flowed | 


rapidly up to 3 feet perpendicular, and thea ebbed out again, 
It flowed and ebbed three times; the second and third time was 
not so high as the first. From the first to the lastewas about 
half an hour. . 


THE Bolletino of the Italian Geographical Society for May 
and June contains a detailed account of the work of the expedi- 
tion under Capt. Cecchi in Sh®a, with a map. 


Tue Danish Arctic Exploring Expedition under the command 
of Naval Lieut. Hovgaard, sailed on Tuesday on her expedi- 
tion. y e i 

THE Geological Society of Stockholm has despatched an 
expedition to Spitzbergen, having for its special object the 
increase of our knowledge of the vegetable palæontology of the 
island. ` 3 


` » 
BAROMETERS 7 


"THE subjecz is so old and well-worn that it is impossible to 

add anything new toit, still it is so large that there is no 
fear of its being exhausted by the few following notes. It will 
be going back quite far enough if we begin with Hook (Phd, 
Trans. i,,218, 1666), who invented the wheel barometer, and point 
out that Ads (1666) method consisted in using a mercury trough 
formed of two short open cylinders communicating near the 
bottom). Into one of these the lower end of the barometer tube 
was inserted while the float connected with the index rested on 
the mercury in the other. Derham (Phil. Trams, xx., 45, 1698), 
avoided the uncertainty caused by the float, corl, and index- 
bearings, and took his readings by means of a rod (terminating 
in a point) connected with the index by a rack and pinion. Gray 
(Phil. Trans. xx, 176, 1698) in the same year proposed the very 
method that is now in usë for taking observations with the stan- 
dard barometers, fur he left the barometer tube free of dll 
fittings and attachments, and read off the actual height of the 
mercurial column by means of a microscope (sée) sliding on a 
vertical scale. Fitzgerald (Phil. Trans. lii., 146, 1761) attached 
two movable indexes to the dial of the wheel barometer to show 
the highest and lowest points reached during any given period ; 
and, he also gave the float nearly the full range by having the 
upper part of the tube three inches in diameter, while the short 
upturned end was only half an inch diameter. In 1770 (Phil, 
Trans. 1x., 74) he increased the range of the index by introducing 
a system of levers with arms of unequal length. 

The earliest suggestion for increasing the sensitiveness of the 
barometer was made (1668) by Hook, who fixed over the mer- 
cury a narrow tube containing spirit. Descartes also proposed 
that same form of instrument which was made by Huyghens ; 
but the uncertainty caused by the vapour-tension of the spirit 
rendered the readings so valueless that Huyghens {and this 
method was also claimed by De la Hire) connected the 
capillary tube with the shorter upturned end of the baro- 
meter, and thus did not interfere with the vacuum. Rowning 
employed the same principle, but bent the fine tube over, so 
that (though still parallel to) it was below the mercurial column ; 
Hook’s (Phil. rans, xvi., 241, 1686) method of 1686 consisted 
in having enlargements at both surfaces of the mercury and 
another, open, over the capillary. ' Above the coloured spirit and 
water which came to a convenient height in the fine tube, he 
placed turpentine sufficient to partly fill the open enlargement, 
As the rise in the spirit-column was thus compensated (or nearly 
so) by the shortening of the turpentine column, it had no appre- 
ciable effect on the level of the mercury. The conical or pendant 
birometer of Amontons (1695) consists of a conical tube of very 
fine bore, containing the mercurial column, suspended with the 
wider end downwards, When the pressure of the air increases the 
mercury rice» in the tube but owing to the diminished diameter 
it occupies a greater length; when the pressure is less the colamn 
descends, until on reaching a wider part of the tube-it is suffi- 
ciently shortened to restore equijibrium. Theoretically the 
range may be increased to any extent by having a tube of only 
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very slight taper, but in order that the? column may not break 
the bore must be so small that friction and capil'arity render 
correct gradyation imposible. Whiting (Pogg. Ane. cxvii., 656, 
1862) proposed in place of that to use two tubes of different 
diameters joined tegether with, at lower surface of mercury, an 
ivory plate with a little glass bulb at ached above it. In the 
horizontal barcmeter of Bernoulli and Cassini the longer range is 
obtained by enlarging the tube at the upper level of the mercury 
and replacing the cistern by a tube of fine bore bent at a right 
angle. In Sir Samuel Moreland’s diagonal barometer the top 
part of the tube is bent more or less from the perpendicular. It 
is said tohave been invented by Derham,.as he refers to his 
‘former communication about a ercoked tube.” The instru- 


- ment at South Kensington bears date 1750, and was made by 


Watkins and Smith, London ; that at Peel Park, Salford, is by 
T. Whitehurst, Derby, 1772; th®re is also one in the museum 
at King’s Gollege. Hicks (Prov. Prot. No. 740, 1862) proposed 
to increase the range by terminating the tube at the top in a coil, 
The maximum registering barometer of Traill is the same as 
the diagonal, but®with the addition of a short steel rod in the 
tube above the mercury ; his anime is on the same principle 
as thehorizontal barometer, Lut the bottom open tube forms a 
smaller angle than a right angle with the vertical tube. The 
steel rod is placed in this open tube above the mercury, How- 
son’s (Fat. No, 1616, 4861) is on an entirely,different principle, 
as in it the cistern is supported by the floating power of a sealed 
glass tube which is inserted in the mercurial column, and is 
attached to the bottom of the cistern, This-was reproduced by 
Vidi (Zes Mondes, ni., 25, 1863) two years later. 

As the absence of air above the mercury renders the tubes 
very liable to fracture, from thé bumping of the column against 
the top, when barometers are carried or moved, the means of 
rendering the instruments more or less portable has occupied the 
attention of several. Nairne long ago overcame this difficulty 
by making the lower half or two-thirds of the tube of very fine 
bore. Passemente (1758) adopted the expedient of twisting the 
middle of the tube so as to form two or three coils of a flattened 
spiral. Spry (Zka. Trans. lv., 83,-1765), who unfortunately 
gave no illustration, wrote, “ The small bowl at the top with 

eads therein, render ıt far less liable to break by the mercury’s 
ascent, the bowl giving it an immediate expanse from the column, 
and the beads counteracting in force as so -many springs.” 
Uazielli (Deut. Chem, Ges, Ber. V., 1055, 1872) makes a some- 
what similar pioposal: ‘‘ Above 8co mm. a glass valve is in- 
serted in the tube, so that by inclining the tube the mercury 
rises above the valve; then, on bringing the tube upright again, 
the air 1s above the valve and the valve is sealed by mercury.” 

Recorders,—In Fontana’s arrangement the barometer tube 
and short open tube are cemented into elbows at either end 
of a short horizontal tube (in this there is a stopcock). A 
float on the surface of the mercury in the open tube trans- 

„mits its motion to a small section of a horizontal cylinder 
abcut 700 mm. in diameter, and covered with paper. Every 
hour an impression is made on this paper by a steel point moved 
bya clock. Kreils used a siphon barometer, and connected the 
float with the shorter arm of an unequal lever, The longer end 
of the lever carried a pencil, which, Seing struck every five minutes 
by a hammer moved by a clock, made a dot on a sheet of paper 
fixed to a frame drawn horizontally in front of it. Negretti and 
Zambra attach the float by means of cords attached to a balance 
with unequal arms to a pencil fastened ® a square collar. This 
collar moves freely up and down a vertical rod of square cross-sec- 
tion; the rod is near the vertical cylinder round which the paper is 
wrapped, and the same clocku ork which causes’ the cylinder to 
revolve moves the rod (at regular intervals) so as to bring the 
point of the pencil agains the paper. Keith (Zucyc. Metrop. 
1845) attaches the recorder to the float rigidly by means of a 
thin steel rod ; but he obtains nearly the whole of the move- 

-ment of the mercurial column in the open limb by attaching 

_to the upper limb a horizontal tube of large diameter. He thus 
makes the movement of the upper surface of the mercury <carcely 

perceptible. Redier (Symons Met, Mag. X., 33, 1875) connects 
one pole of a battery to the float, and the other pole-to a metal 
point which is lowered at regular intervals to make contact, 
The same clockwork which lowers the point draws a pencil 
along (but not touching) the paper which is wrapped round a 
horizontal cylinder, ‘At the instant atevhich electrical contact is 
made the pencil marks a dot on the paper; it is then drawn 
back, and remains at rest for a certain time, when the operation 
is repeated. By this arrangement the ratio between the move- 
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ment of the pencil and that of the float can be increased to any 
extent without offering any resistance to the movdments of the 
latter. The same principle isemployed Jy Hough; but as hus 
instrument is a complete meteorograph, the mechanical detailg 
are varied in order that fhe more of the barometer may 
be recorded on the same paper as those of the other instru- 
ments. Theorell’s is a very similar instrument; but, by means of | 
type, the record is made in printed numerals. . It is not easy to 
decide under what heading Russell’s instrument should be de- 
scribed, but this seems its most appropriate place. The baro- 
meter tube is fixed, but the cisteri# (which is a small One) floats 
in a vessel of mercury, The pen is attached to a rectangular 
framework which is drawn backwards and forwards once a 
minute in front of the paper. Gn electrical contact being made 
between a lever attached to the cistern and the side ofa wire 
triangle attached to the pen-frame,.the pen is pressed against the 
paper, and thus the position of the cistern is rgcorded, ^ 

Photographic Recorders.—In Brooke’s,(1846) apparatus a lever 
with arms of very unequal length has its short arm attached to a 
float} which rests on the mercury in the lower end of a large 
syphon barometer. The long arm carries a screen with a small 
hole in it; through this hole tha light from a lamp produces a 
mark on a sensitive paper which is wound round a vertical 
cylinder moved by clockwork. Ronalds (Brit. Assoc, Rep. 346, 
1851), 1847, of whose apparatus ın the South Kensington 
Museum the only part visible is the case which, for aught one 
knows, way contain-nothing, made the surface of the mercury 
trace its own line without the intervention of a movable screer. 
A lamp is placed behind the barometer tube and a lens is so 
adjusted that the surfcce of the mercury may throw its image on 
a sheet of prepared paper or a daguerrotype plate, which is 
moved horizontally by clockwork, At the same time correction 
is made for temperature by means of the metal reds which sup- 
port the cistern of the barometer. In the improved form (Rep. 
Met. Comm. Roy. Soc. 40, 1867) of the instrument the sensitive 
„paper is wound on a cylinder driven by clockwork, and the time 
is recorded by a stop which intercepts the marking for four 

minutes every two hours, The tempeiature-compensating appa- 
ratus is attached to the vertical slit at the barometer, so that an 
alteration in the temperature is indicated by a variation in the 
base line on the sensitive paper. : 

Volpicelli (Compt. rend, Ixx. 334, 1870 Les Mondes, xxii. 365, 
1870) constructed a barometer of which the following are the 
inain details :—The millimetre scale is on a sheet of glass, and 
is photographed with the barometric variations. A solttion of 
alum is mterposed between the lamp and the mercurial column 
to intercept the heat-rays. It is arranged to allow the barometer 
to be read off without moving any of its parts. The intétior of 
the’ casing is freely ventilatec, and the clock which moves the 
paper makes a mark every hour, so that the record is 
uninterrupted. 

Balance Barometers.—The Steelyard barometer (Moreland) is 
one of the oldest forms of the above. The tube is suspended to 
the shorter arm, and is balanced by the longer arm, at the end 
of which ıs the pointer, which moves over a graduated arc. The 
cistern is but very little wider than the tube; thus when the 

atmospheric pressure increases, the pointer rises, and vice versd. 
The static barometer (Magellan) is very similar, except that the 
balance has arms of equal lergth, and the tube is balanced by a 
weight ; the pointer 1s attacued under the beam, and the ex- 
tremity of it moves to and fro along a horizontal scale. Wild, 
in his recording-barometer, uses a tube with an enlarged upper 
extremity, so that the variations in weight produced by the 
alterations in thè pressure of the air may be considerable. A 
pencil at the end of the poirter, which is fixed below the beam, 
records on a horizontal cylinder. The balance has à bent beam, - 
the arm from which the tube is suspended being horizontal, and 
the arm to which the counterpoise is rigidly attached descending 
obliquely. Secchi (1867) used a slightly-bent beat with arms of 
equal length ; the pointer which descended from the beam termi- 
nated at its lower extremity in a hinge, to which was attached 
one end of the horizontal rod, which carried the recording- 
pencil ; parallel motion was 2btained by a rod to which the other 
end of the horizontal rod was hinged. The record was made on 
a flat descending sheet of paper. Brassart (1872) did not in any 
way alter the principle of the instrument, but arranged it in a 
slightly different manner, so as to render more.compact the 
metecrograph of which it formed a part. Schreiber makes his 
instrument record on a vertical revolving cylinder by means of a 
pencil attached to a rod suspendgd from the other arm of the 
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balance; this rod hangs free, and 1s hit by a hammer, moved by 
clockwork, atintervals of ten minutes, 

O’Reilly’s is a balange barometer, but not at all similar to the 
foregoing, as the cistern is fixed to the tube, and the instrument 
is inglined from the verti, and suspended by knife edges. The 
variations in the length of the mercurial column cause it to 
incline more or less, the amplitude of movement showing itself 
on a graduated arc by means of an index. . 
` Cantoni employs a balance, but he has the tube fixed, and 
suspends the cistern, which is a small one, from one arm of the 
beam, to which is attached funderneath it) a pointer.:: Cecci 
adopts the same principle, but traces the record-on smoked 
glazed paper (wound rourd a horizontal cylinder) by means of a 
long-pdinter fixed over the beam. Theefloating barometer of 
McGwiffe (Irish Acad. Trans. iv. 141, 1791) is a balance baro- 
meter, as its weight i counterpoised, or nearly so, by the 
wooden ring attached to the bottom of the tube. A very similar 
instrument was patentedeby McNeill (Patent, No, 1733, 1861). 

' Cistern Arrangements,—Prins maintained that by the following 
arrangement he obtained a constant level in the cistern. The 
reservoir has a glass cover a little below its rim; this cover has 
a hole in the centre rather larger than the tube which passes 
through it, through this space the mercury rises and: spreads 
more or less over the cover. In Gloukhoff’s barometer the 
mercury in the cistern is forced by means of a screw to pass 
through a hole, and to covera glass rmg. Then the movable 
scale-is lowered so as to make the steel end touch. the surface of 
tlie mercury. Amagat proposed to adjust the level in the cistern 
by means of an iron or glass cylinder which was forced down by 
a screw. Poleni (1740) adjusted the level by the immersion of 
a screw. Austin (Roy. Irish Acad. Zrans. iv., 99, 1791) kept 
the ‘level of the mercury in the cistern constant by overflow 
from an aperture in the side into a bag underneath. Hamilton 
(Roy. Irish Acad. Trans. V., 95, 1792) fitted his barometer 
with an’ ivory cisterh, the upper part of which was closed 
by a-cork ring; this being porous allowed air to pass 
through, but retained the mercury. The cistern which is most 
used is that of Fortin ; it is a short, wide, glass cylinder which is 
fixed by three pillars, the ends of which have screws passing 
through an upper and a lower brass plate, by means of which the 
necessary pressure can be applied to make it mercury-tight. At 
the’ bottom of the cistern is a leather bag, which is raised or 
lowered by an adjusting screw, so that the surface of the mercury 
may be brought into contact with an ivory point which forms 
the zero of the scale ; this point is seen through the glass cistern. 
The cistern of Green’s batometer, which is used by the United 


States, Signal Service, is essentially the same as Fortin’s. 


e - Negretti and Zambra (Patent, No. 238, 1861) patented the 


following. The cistern is screwed at the upper part to fittings 
near the bottom òf the tube,-so that by turning ıt round it will 
be raised until a cushion or pad placed at the bottom of the 
cistern is brought up against the open end of the tube. Alver- 
gnat (Rev. Hebd. d. Chim. March 1870) proposed a very elemen- 
tary form on the same principle.. Paul de Lamanon (‘' Obser- 
vations sur la Physique,” xix., 3, 1782) in arder to determine to 
what extent the expansion of the mercury influenced the height 
of the column, marked a zero point on the shorter limb of a 
siphon barometer. Gay-Lussac (Aru. de Chim. i., 113, 1816), 
who pointed out that, by having the tube af the same diameter 
at both surfaces of the mercury, correction for capillarity was 
unnecessary, also made his barometer portable by sealing the top 
of the shorter limb with the exception af a very fine hole. 
At the same time he made the lower portion of the longer 
tube and the bend of tube of sufficiently “small diameter 
to keep the mercurial column from breaking, .Bunten in- 
troduced a great improvement by inserting an air-trap in the 
barometer-tube. This he effected by drawing off the lower 
extremity of the upper half of the tube to form a capillary; he 
then sealed fhe lower half of the tube to the shoulder of the 
contraction, so that any air accidentally entering the tube would 
“ collect round this shoulder and not break the continuity of the 
column or destroy the vacuum, Lefranc (Pegg. Ann. Ixxiy, 462, 
1849) objected to Bunten’s tube as being very liable to fracture, 
‘and proposed to guard against the admission of air by drawing 
off the lower limb of the siphon toa capillary tube, and then 
fitting to this tube by means of a-perforated cork a short tube 
which is, midway, contracted to a very small-diameter. De 
Luc used the siphon barometer, but msde the instrument port- 
able by inserting in the shorter limb an ivory stop-cock which 
had a cork-plug,‘but- with g small ivory tube in the cork. 
a 


e 
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Blondeau consffucted a very similar instrument, but mad@it of 
iron, and took his readings by,means of a float. Stevenson’s 
is an iron Siphon barometer provided with stsp-cocks at 
both limbs, so that it can be easily charged or emptied. 
Bogen (Patent, No. 2532, 1877) patented the following barome- 
ter :—The long leg of the siphon is closed at one end, and is 
supplied with a glass stopper, gvith a fine hole through it, at the 
other. The tube is filled, the stopper is inserted, and, the hole 
through the stopper being closed by the finger, the tube is in- 
verted and a portion of the mercury allowed to flow away to 
produce a vacuum, The short leg is of the same diaqeter, and 
is formed with a semicircular bend at one end, whigh is ground 
to receive the open end of the long limb. The short limb is 
then partly filled: with mercury, the two parts are fitted together, 
and the tube is brought to a vegtical position. The level is read 
off by the same method as that employed by Derham, but with 
screw in place of rack and pinion, It stands on æ centre, so 
that by turning the instrument round it can be seen whether the 
column is vertical. Greiner (Dove’s Refertgd. Phys. i, 31, 
1837), 1835, drew the bend off to a capillary, which entered the 
bottom of the open lımb of*the siphon, A short distance from 
the bottom this tube is contracted, and when the barometer is 
to be moved a plug is pressed into this contraction. W, Symons 
(Patent, No. 813,,1863) proposed to have no contraction, but to _ 
make the plug cleSe the capillary opeting. Dorwin (Patent, 
No, 1386, 1862) sugge-ted a siphof&i barometer with cistern and 
stopcock in place of open limb ; the cistern to be covered with 
chamois leather, and the stopcock to have india-rubber connec- 
tors above and below. Bohn constructs his instrument ‘with 
enlarged tubes at the two surfaces of the mercury; the lower 
one surmounted by a narrow tube for the purpose of filling, and 
the upper one by a stopcock to facilitate the operation. 
Jas. T. BROWN 





ON MONOSTROMA, A GENUS OF ALGÆ 


Now that so much time and thought are devoted to the study 

of the green alge, Dr. Wittrock’s elaborate Monograph 
of the genus Manostroma? will be found a most desirable addi-` 
tion to our knowledge of these plants. The following abstract 


` of this very interesting work may therefore not be unacceptable 


to the reader, 

In the Introduction Dr. Wittrock, who writes in Swedish, 
relates all that is known concerning the history of the formation 
of the genus, the discovery of the species, the changes which 
have taken place in the classification, and the works which treat 
of the subject. 

The genus Monostroma was formerly included in Ulva. 
Kiitzing was the first who divided the species of Ulva into 
those which were formed of one layer of cells and those 
which consisted of two layers, The former he called Ulva, 
the latter Phycoseris. Thuret afterwards formed the species 
with one layer into the new genus Monostroma. According 
to his arrangement Monostroma is included in the second order 
Zoosporex, sub-order, 1, Chlorosporez. 
~ Of the affinities of Monostroma it will be sufficient to say 
that, through the bladder-like form at an early period of growth 
of two species, M. bullosum and M. Greville, (the Ulva lactuca 
of Harvey), it approachesto Enteromorpha, frém which it differs 
in acquiring, ata later priod, an expanded leaf-like form, whereas 
Enteromorpha always retains its tubular character. But amore ~ 
effective distinction is found in the structure of the frond, which 
shows a nearer affinity with Tetraspora (which belongs to the 
Palmellacez). ‘The chief distinction between Monostroma and 
Tetraspora lies in the zoospores, whith, in AZ. bullosum, are (as' 
in the other Ulvacez) oval, with the smaller end somewhat 
drawn out into 2 kind of beak (rostrum), to which cilia are 
attached. In Tetraspora the zoospores are nearly round, with- 
out a rostrum, but with two long cilia fastened to the zoospores, 
which can only be distinguished by their lighter colour. ` 

To Prasiola Monostroma is also near. From this it is dis- 
tinguished by the position of the cells, which are here never 
arranged in quadratic or rectangular groups, and by the hold- 
fast or root-organs. ‘ 

The frond (thallus) ih Monostroma, atleast in mature specimens, , 
isa flat, membranous expansion. In two of the speciesit is, when | 
young, in the form of a bladder or closed bag, which soon splits 
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and spreads open. In some species the frond is more or less 
lobed and lacimated, the margins either undulatgd, entire, or 
jagged. The species also vary in the thinness or thickness of 
the frond. The celour is always greenish, passing sometimes 
from yellowish to white, and, in one species, is quite dark, ` 

In the young state the frond always adheres to some object, 
such as Stones, rocks, or other “lgz, but i ‘most species it 
becomes detached, and lies at the bottom of the sea. i 

As to the internal structure -of the frond, it is, on the whole, 
very thin, and the principal part is formed of a single layer of 
cells, which lie in the same plane, It is provided with a more 
or less abundant intercellular substance, and is held together by 
a cuticle, which incloses the whole frond, 
_ The lower part of the frond, when attached to some object, 
has a more compound structure The cells, as regards their 
form, situation, and other particulars, are more developed. In 
mature specimens of all the species yet examined, except M. 
bullosum, they are eften of a Igngthened club-shaped form, and 
lie with their thickened ends side by side, while the smaller ends 
wind about each other, and sometimes almost interlace. The 
cells are, moreover, of larger size than those in the upper part of 
the frond, so that the lower part of the frond is much thicker 
than the upper. In some cases other cells, resembling those in 
the upper part of the frond, are mixed wifh: the club-shaped 
cells, From a transverse seption of this part of the frond it 
would appear to be formed of two or even three layers of cells, 
of which only one is single, namely, that which is formed of the 
thickened ends of the cells ; the other consists of their thin ends 
and of smaller cells. Somewhat different arrangements of the 
cells of the lower part of the frénd are noticed in the description 
of species. : i 

It is, therefore, the upper part of the frond only which is 
. monostromatic, The cells ın this part vary in form ; some are 
rounded and have rather prominent angles, others are angular, 
with the angles sometimes rounded off, but occasionally quite 
sharp. Their longest axis is sometimes at right angles with the 
surface, at others it is horizontal. As to the position of the cells 


with regard to eachother, in some species this is irregular, with- 


out any special order; in others the cells are grouped with more 
regularity two and two, three and three, or four and four 
together. They are separated more or less by the intercellular 
substance. The species which give the best examples of this 
kind of grouping are M. bullosum, M. laceratum, and M. 
quaternariun, ee i 

The substantial part of the frond consists of an inclosing mem- 
brane and its contents, The membrane, which is a true cellu- 
lose membrane, is, in mature examples, of most of the species 
very thin, and quite hyaline, therefore very difficult to detect. 
The most important part of the cell contents are the chlorophyll- 
-bodies which are coloured by chlorophyll. Jn some species 
they fill the cells entirely and naturally take their form; in 
others they fill only half or even a less portion of the cells, and 
lie like a band-across the cells parallel to the surface of the 
frond. 

Within the chlorophyll-bodies are found ‘abundantly round 
grains of starch ; except for these the contents of the upper part 
of the fronds are tolerably homogeneous. 

No nucleus (celulkdrna) has as yet been observed with cer- 
tainty, . In the monostromatic, parts of JZ. Greville: there are 
often seen, about the centre of the cella almost circular light 
spots which remind one of a nucleus, but of which the nature 
has not yet been ascertained. The cells of which the lower part 
of the frond is composed have already been noticed ; it is only 
necessary to add that the cells here are never so close together 
as in the upper part of the, frond, and that the interstices are 
filled with small portions of the intercellular substance. 

The chlorophyll-bodies in the club-shaped cells never fill the 
entire space, but keep strictly to the form of the cells, and long 
streaks of this substance pass through their shafts quite to the 
point. Starch grains, or-at least starch in an amorphous state, is 
here always found,,and even when it could not be observed the 
chlorophyll bodies always, assumed a-dark-blue colour when 
iodine was applied. ; i 

The intercellular substance -plays a considerable part im the 

-structure of the frond. In some species it forms as much as 
half of the whole mass. In others, and these are the most 
numerous, it is less in quantity but of equal importance. “It lies, 


in all the species, with one exception, not only between the cells: 


themselves, butalso in the large space between ‘the cells and the 
cuticle. 
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The cuticle is very thin and pellucid, and covers thé whole 
frond except the fibrous-roating processes (/astfdgorna) before 
mentioned, ` ea; , 

In the young state the frond is attacked to some object by & 
hold-fast ((fzstzo/), which is formed Partly of the interceflular 
substance, and partly of the lower parts of the club-shaped cells 
at the base of the plant. The eads of these cells and the inter- 
cellular tubstance are both inclosed by the cuticle, The hold- 
fast is irregular in form, rather flat, and always very small. 
Instead of this hold-fast, two of éhe species are provided with 
rooting processes ( fastidgorza, jibrille alligantes), which consist 
of a few simple fibres, and which are found on older plants after 
they have become detached. ‘These fibres are nothing put the 
ermis of the shafts of fhe cub-shaped cells, which, instead of 
remaining within the cuticle, push throwgh it, and take the place 
of the hold-fast. . 

By these root organs is. Monostroma, well separated from 
Prasiola, to which it is’atherwise nedr. ‘The root-organs in 
Prasiola are, as Jessen has shown in his meritorious monograph 
on the genus Prasiola, very different. Whereas in Monostroma 
the cells partake in forming the hold-fast, in Prasiola the fibres 
proceed from the intercellular substance, and are inclosed in the 
cuticle. In Monostroma the fibres are simple, but in Prasiola 
they are branched, sometimes even anestomosing, and, in parts, 
almost reticulated. z 

Monostroma is entirely without special reproductive organs, 
but when the plant has reached maturity the cells become fruit- 
ful. At a certain period the contents of the cells are transformed 
into zoospores, which, after swimming about for a short time, 
fix themselves to some object and develop into young plants. 
As there are at least four zoospores in every cell, a middle-sized 
frond must produce many thousands of them ; hence it will be 
seen what a powerful means they are of increasing and multi- 
plying-the plant. 

The exact nature of these small organs has not been thoroughly 
studied. For what is known cn the subject we are indebted to 
Areschoug’s able essay “On the Formation of the Zoospores in 
M. Grevillei,” and also to Thuret’s remarkable work, ‘‘Re- 
cherches sur les Zoospores des Algues,” : 

Nothing is known as to the way in which the zoospores are 
formed in the cells, All that isieally known is that the parts of 
the cells which undergo transformation, are the chlorophyll” 
bodies, but how the green contents of the cells change into 
zoospores, and whether by successive or by simultaneous Avision, 
are problems still enveloped in total obscurity. 

When the zoospores are formed numbers of them lie in the 
cells moving about their smaller ends, After a time tlfey lie 
still; then, under the influenze of light, they may be seen turn- 
ing about in their cells as if struggling to get out of their narrow 
prison. A round hole then forms in the cell-membrane and in 
the cuticle, whence the zoospores speedily escape. After a short 
time the. motion ceases, and tiey lie-in the cells, where they 
probably soon die. z 

The time of the day when the zoospores issue from the cells 
is generally between fourand six in the morning.. Sometimes, 
especially`in autumn, the swarming takes place later in the day, 
even in the afternoon. In some of the Ulva, according to 
Pe the swarming does not occur at any special time of the 

ay. 

The zoospores, in the. species which are best known, are of 
an oval form, the lower end being drawn out into a rostrum, to 
which are attached two cilia, of about the same length as the 
zoospores. Sometimes there are found in all the species two 
kinds of zoospores, the cne with four, the other with two cilia. 
The former are nearer to germinating spores, the latter to resting 
spores. In many other Ulvaceæ two kinds of zoospores have 
also been observed. 

The colour of the zoospores is green, but the smaller end is 
lighter in colour or almost hyaline. The cilia are always 
colourless, ` 3 - 

The free zoospores have a voluntary motion, and two distinct 
-movements, First; they turn quickly each on its own axis, and 
secondly, they move mow forwards, now in circles, then in. 
straight lines, now one way, then another. 

As to how this motion is -produced, and which part of the 
zoospores is most efficacious in causing it, various opinions. 
prevail. Up to the present-time:the most-general belief is that 
the cilia are the locomotive-organs. Another opinion was, how- 
evef, expressed , by - Praf.. Areschòug-in the Ziassactions of the 
Academy of Upsala for the year ela namely, that the 
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‘or on the apex, if there be one. 


‘others inhabit fresh water. 
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zoospores in thotion have a power of cantracting and expanding 


very quickly, and of very considerably changing their form ; this 
changing of form, he cohsiders, constitutes in itself the mechanism 
of motion. In this essay he has clearly proved that in the alge 
then*ander examination, the cilia cannot be the true organs of 
motion. - 0 

The zoospores originate always in the cells that lie on or near 
the margin of the frond ; they afterwards appear in abundance 
in the upper parts of the frond, whence they spread gradually 
downwards, till they fill up aél the cells of the monostromatic 

art. 

‘When the motion firally ceases, the zoospores fasten them- 
selves #0 some object near at hand, and then begin to develop 
into ydtng plants. The zoospores which, till this time, wêre 
formed of ‘the bare pretoplasm only, are now covered with a 
cellular membrang. The cilia disappear, and a process of 
division commences, which, however, in the species of this genus, 
has not been studied. In several other well-known Ulve, this 


. division takes place firs: in one dimensicn, but afterwards in 


two; thus an expanded membrane is formed. This increase in 
size takes place, according to the observations of authors, 
principally, but not exclusively, in the periphery of the frond, 
The youngest parts of the 
plants are thus always at the top, and the oldest atthe base. In 
this way the frond acquires a tolerable leaf-like aspect. 

As before-mentioned, the frond does not in all the species 
remain attached during ‘ts whole life to some object. It is 
often found, fresh and in full vigour, lying loosely at the bottom 
of the water in whick it grew. Thus, according to the 
experience of authors, these free examples are entirely mono- 
stromatic. Hence there is reason for the opinion that, in this 
case, the frond divides itself into two parts, and that the division- 
line between them falls just on the border between the upper 
monostromatic part of the frond and the lower, and not mono- 
stromatic. The upper part of the frond survives for a consider- 
able time, and generally increases in size, until the formation of 
zoospores - begins, when it gradually decays. The fate of the 
other part of the frond is involved in obscurity.. Dr Wittrock 
thinks it not improbable that the cells may detach themselves 
from each other, and become a kind of fixed gonidia, which 
finally develop into young plants. Such a mode of increasing 
would agree with that which, according to Kutzing, occurs in 
Several species of the genus Ulva of authors (Phycoseris, Ktz.), 
where the cells in the stipes of the plants, after the frond 
becomes free, put fori}. budding-cells, It also occurs in 
Prasiola, 7 

Kifizing, in his works, speaks of another kind of reproductive 
bodies, the so-called Sfermatia, which he says occur in the 
Ulvaceze. He describes them as brown, and as detached from 
the surface of the frond, also as round bodies with a thick hya- 
line membrane, the conten:s of which are brown and granular. 
In Ulva latissima, Ktz., ta judge from the figure, they appear 
to be about three times as long as the outer cells. Dr. Wittrock 
had been unable, after diligent search, to find them, To Thuret 
their use was unknown, and' Jessen supposed that they proceeded 
from some accidental deformity of the common cellular tissue. 

No genus in the whole vegetable kingdom has so wide a range 
as Monostroma. It has representatives in all parts of the world, 
but the greater part of the species prevail in the colder parts of 
the European temperate zone, Of the eighteen species which 
are known with tolerable certainty to belong to the genus twelve 
are found in this zone. In the southern part of the Polar regions 
the genus has not less than seven representatives; in the equa- 
torial zone one species is found; south of the range of the 
‘wild goat,” only two. In Europe there are fifteen species; in 
Asia; two (or, including AZ.- fuscum, three); in Africa, one; in 
North America, one; in South America, one; and in Australia, 


three specie#? g $ 

Many of the species grow in salt water, some prefer brackish, 
They grow generally in shallow 
water, most frequently only one or two feet below the surface ; 
but two species often grow many fathoms.under water. Some 
species are found at nearly all times of the yéar, others in the 
spring and summer only, All are annuals.- 

To facilitate examination and to preserve as much as possible 
the natural order, Dr, Wittrock has subjoined a tabular view of 
the species which he has examined. The characters are here 

3 At present three species only of Monostroma are known to grow on the 
British ‘shores, namely, M. dulivsuim, M. Greviliei, and M. latissintm. 
The first inhabits reen aier th@ others salt water. On the north coast 
of France five specie ound.—M. P. M. 
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adduced partly from the form and position of the cells as Shown 


in a transversg section of the frond, partly from the develop-- 


ment of the chlorophyll bodies and the -thickness 0f.the frond. 
The arrangement of the species in this scheme is not altogether 
the same as that.afterwards observed in the treatise. he 

The species are fully, even minutely described, and the mono- 
graph is illustrated by four plétes, in which magnified-figures are 
given of the surface and transverse sections of the fronds. These 
are extremely useful, since the species cam be determined by 
microscopic observation only. Mary P. MERRIFIELD. 
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SCIENTIFIC SERIALS 


; IN the most recent numbers of the Fournal of Botany (May— 
July), the most mtere.ting arti€le is perhaps the de.cription of a 
new British Umbellifer, Senyum Carvefolia, by Mr. E. A. Lees, 
illustrated by a plate. The plant is widely distributed on the 
Continent, and has been now discovered in Lincolnshire by- the 
Rev. William Fowler. It has apparently been confounded with 
Peucedanum palustre, to Which however it is not very nearly 
allied, and should be looked for elsewhere. 





` THE recent numbers of the Scottish Naturalist (October 1881-, 


July 1882) contain the usual supply of articles on various 
branches of natural history, especiglly interesting to dwellers “in 
or visitors to the northern parts of our island. - 


The American Journal of Science, June.—Respiration of 
plants, by W. P. Wilson.—On the question of electrification 
by evaporation, by S. H. Freeman.—Observations on snow and 
ice under pressure at temperatures below 32° F., by E. Hunger- 
ford,—On the minerals, mainly zeolites, occurring in the basalt 
of Table Mountain, near Golden, Colorado, by W., Cross and 
W. F. Hillebrand.—On a new locality for Hayesine, by N. H. 
Darton.—Notes on the electromagnetic theory of light, II., by 
J. W. Gibbs.—New payllopod crustaceans from the Devonian 
of New York, by J. M, Clarke.—An organ-pipe sonometer, by 
W, Le Conte Stevens, $ 


THE Journal of the Franklin Institute, July.—Description of 
the Edison steam dynamo, by T, A. Edison and C. T. Porter.— 
On the efficiency of the steam boiler, and on the conditions of 
maximum economy, by R. H. Thurston.—Note on the economy 
of the windmill as a prime mover, by A. R. Wolff.—Harmonic 
intonation of Chime bells (continued), by J. W., Nystrom.—An 
organ-pipe sonometer, by W. Le Conte Stevens,—Analysis- of 
Helvite from Virginia, by R, Haines.—The absorption of 
metallic oxides by plants, by F. C, Phillips,—Applications of 
the principle of the phonodynamograph, by W. P. Cooper.— 
Remarks made at the closing exercises of the drawing school, 
May 18, 1882, by C. Sellers, jun.—Cozservation of solar energy, 
by P. E. Chase. i ; - 


THE Bulletin of the Torrey Botanical Club for April contains 
an interesting article: by Mr, T. F. Allen on the ‘* Development 
of the Cortex in Chera,” illustrated by 8 plates. The author 
divides the species belonging to the genus into eight groups, 
characterised by the mode ef development of the cortical cells 
and cortical tubes. Three new species are described, - 


Annalen der Physik.und Chemie, No. 6.—On the electricity 
of flame, by J. Elster and H. Geitel.—On double refraction in 


glass and sulphide of @arbon produced by electric induction, by ` 


H. Brongersma.—On measurement of small electric resistances, 
by C, Dieterici—Note on weakly magnetic and dia-magnetic 


` substances, by P. Silow.—Some experiments on diffusion of 


gases through hydrophane of Czernowitza, by G. Hufner.— 
General formule for determination of the constants of elasticity 
of crystals by observition of the flexure and drilling of prisms, 
by W. Voaigt.—On the molecular attraction of liquids for each 
other, by P. Volkmann.—Reply to‘the memoir of Herr V. v. 
Lang: “ Determination of the quotients of réfraction of a con- 
centrated solution of cyanin,” by C. Pulfrich.—Experiments on 
colour-mixtures, by R. Schelske.—A proof-of Talbots proposi- 
tion, arid remarks on some of its consequences, by F. Boas.— 
On the replacement of a centred system of refracting spherical 
surfaces by a single one of this kind, by F. Kessler,—-On singing 
condensers, by W. Moltz.—On coloured sparks and their produc- 
tion by internal and ext@rnal resistances, by the same,—-Remarks 
on the production of Lichtenburg figures, by K, L,-Bauer. 

No. 7,—On transpiration of vapours (III.. Memoir), by V. 
Steudel.—On the same, (IV. Memoir), by L. Meyer.—General 
formule, &c. (continued), by W. Voigt,—Volume and angular 
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change of crystalline bodies with omni- or uni-lateral pressure, 
by the same, —On the absorptionsof heat by. gases qad a method 
based thereupon for determination of the amount of carbonic 
acid of atmospheric,air, by H. Heine.—On the absolute system 
of measurement, by P, Volkmann.—Deduction of the funda- 
mental Jaw of crystallography from the theory of crystalline 
structure, by L. Sohnche.—On the moleculaf-kinetic laws of 
heat of vaporisation and the specific heat of bodies in various 
forms of aggregation, by A. Walter.—On the different systems 
of measures for measurement of eléctric and magnetic quantities, 
by R, Clausius.—On the metallic galvanic battery of Perry and 
Ayrton, by Be J. Goosens.——-Thé Waltenhofen phenomenon and 
the demagnetisation of iron bodies, by F. Auerbach.—On the 
behaviour of electricity in gases; by F. Narr. at 


| Rea'e Istituto Lombardo di. Scimze e Lettere, Rendiconti, vol. + 


xv. fasc. xi ņ-On some formule relative to calculation of errors 
of observation, by S. A. Maggi.-—On two fossiliferous planes of 

` the Lias in Umbria, by C, F, Parona.—On the variability of 
Cobitis tenia, by. Cantoni.—On caffeic acid obtained from 
Cinchona cuprea, by G. B. Korner.e-On an herbarium about 
3000 years old, by G. Cornalia. 


SOCIETIES AND ACADEMIES 
À Lanpon 

Anthropological Institute, June 27.—General Pitt-Riversy 
F.R.S., president, in the chair.—Mr.~ Villiers Stuart, M.P., 
exhibited and described a drawing of the funeral canopy or tent 
of an Egyptian queen, and some casts of bas-reliefs discovered 
by him within a short distance’ of the tent.—Mr. E. H. Man 
read a further account of the natives of the Andaman Islands, in 
which he treated more particularly of their home Iife; the food 
and methods of cooking were fully described; also the games, 
amusements, and dances,—-A communication was received from 
Mr. H. C. R. Becher on some Mexican terra-cotta figures found 
near the ancient pyramids of San: Juan Teotihuacan; from a 
comparison of these figures with those in the museum at Palermo 
the author argued that they were prcduced by people of the 
same race, and that the builders of these ancient monuments were 
Phoenicians, ~. : : - 

` Royal Horticultural Society, June 27,—Sir J. D. Hooker 
in the chair.—Hollyhock attacked by Fungi: Mr. W, G. Smith 
exhibited fruits, and an enlarged drawing, showing them to be 
often. badly attacked by Puccinia malvacearum, and a Clado- 
sporium, which would probably account for the presence of the 
Uredo noticed by Mr, Berkeley in the germinating plants.— 
. Hybrid Lily: Mr. G. F. Wilson exhibited a very remarkable 
hybrid between Z. Washingtonianum and L. superbum, which 
had the foliage of the former, but flowers more like those of 
the latter.—Synanthic campanulas: Mr. G. S. Boulger men- 
tioned that Mr. Gibbs, of Chelmsford, had fertilised a common 
form of Campanula (with 'catacorolla), with the pollen of a 
synanthic blossom. He had raised 200 plants, and many had 
. synanthic flowers.—Retinospora sport: Dr. M, T. Masters ex- 
hibited a specimen of &. sguarrosa, which had barne a branch 
with the characters of Æ. pzsifera, proving these supposed species 
to be one.——Monstrous Flowers: Dr. Masters exhibited virescent 
flowers of Auricula ; Mr, Laing, a' rose-pink double Begonia, 
with axillary prolifications of double flowers besides a terminal 
one, all proceeding from the centre of a male flower; the 
female flowers being compact and double, but not proliferous to 
the same extent.—The Rev. G, Henslow exhibited a branch of 
wallflower covered with minute and almost capillary leaves, 

July 11.—Dr. M. T, Masters in the chair.— Hollyhock disease: 
Mr, W. G. Smith exhibited fruits of Malva sylvestris with 
Puccinia maloacearum, They confirmed the correctness of his 
view that the fruits infected by this fungus fall to the ground, 
and are then capable of producing seedlings diseased with Uredo 
without the intervening ecidinm stage, as in the case of the 
hollyhock ‘mentioned above.—Scolopendrium, diseased: he also 
showed the harts-tongue fern attacked by Didymium effusum, 
Lk., a myxomycetous fungus, new to Great Britain, It occurs 
on both sides of the frond, and grows over the ruptured masses 
of spore-cases, and even amongst the free spores (for description 
and figures see Gardeners’ Chronicle, Ty 15, 1882).— Clematis 

_and oat roots attacked by vibrio (Tylenckus? sp. ?): Dr. Masters 
showed specimens and observed that it was only one variety of 
black oat which was attacked, but that to such an extent as to 
destroy whole crops.—GardeRia and Petroleum : he brought a 
spray to show its healthiness after being treated by syringing 
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with this oil and water (a wine-glass to a:gallow), to @estroy 
mealy bug.— Water-lily with foliaceous sepals be also exhibited 
a specimen in which one sepal had devel@ped a leaf-blade at its 
apex, proving that (as is usually the case) a sepalis homologous’ 
with the basal part of the petiole only." Coloured gia pods : Mr, 
Laxton.of Bedford sent green, purple, and speckled pods, the 
latter a result from crossing the two former. The purple colour 
appears to overlie the chlorophyll, which it thereby conceals,— 
Antirrkinum Hendersoni: Mr. Cannell forwarded sprays of this 
race, which has white flowers wiyh crimson border, but which 
will not set seed, this being apparently due to atrophy of the 
pollen. The anthers had delusced even in bud, and such few 
pollen-grains as were present were minute and abortive. The 
ovales, however, appeafed to be normal; yet the race dees not 
seem capable of being crossed. Mr. Glenslow remarked that 


when white and purple snapdragons werh crossed the result is 


usually a streaked corolla with no certainty ii the markings as 
in the present case.—derial pctate-tubers® the Rev. G. Henslow 
exhibited tubers found in the axils of leaves. He also showed 
plum leaves perforated with small circular holes, caused by rain- 
drops concentrating the sun’s rays, which had thus burnt them. 


- - EDINBURGH 
Royal Society, July 3.—Prof. Maclagan, in the chair.— 
Prof, Tait, in a note on the kinetic theory in relation to dissocia- 
tion, stated that it followed from that theory as ordinarily enun- 
ciated that dissociation should take place at all temperatures, 
though of course very slowly at low temperatures, ` This, 
according to the chemists, was irreconcileable with the facts. 
It appeared, then, that a slight modification of the kinetic theory 
is necessary, so as to restrict the utmost 1atio in which the 
velocity of an individual particle may exceed the velocity of 
mean square. This would entirely remove the difficulty, while 
in no, way interfering with the success of the theory in other 
directions. A strong analogy in favour of this is afforded by 
the equation of diffusion and of conduction, from which an 
infinite velocity is assigned under certain cases to a particle of 
salt in water. This arises at once from the assumption that the 
diffusion is always directly proportional to the gradient of 
strength, however small that gradient may be.—Dr. Knott com- 
municated a brief paper by Mr. Albert Campbell on experi- 
ments on the Peltier effect, in which the author had obtained by. 
a very simple method the ratio of the Peltier effect for a given 
pair of metals at 20° C, to that az 100° C. The pairs hewxperi- 
mented on were iron-lead, iron-zinc, iron-german silver, and 
lead-silver ; and the ratios obtained fof there differed in no case 
more than 8 per cent. from the values indicated on Prof. @ait’s 
thermo-electric diagram—a remarkably close agreement, con- 
sidering how much metals of the same name differ in their 
thermo-electric properties—-Prof. Marshall read the continua- 
tion of the paper by himself, Prof, C. Michie Smith, and Mr, R. 
T. Omond, on the lowering of the maximum density point of 
water by pressure. They had repeated their former experiments 
with fresh water, and had investigated similarly salt water 
of about the same density as sea-water. Salt water apparently 
had no maximum density point at ordinary pressure—a fact 
previously known—or rather the maximum density point as 
calculated from a modification of Thomson’s formula express- 
ing the thermal effect due to any sudden compression in terms 
of that compression, is, so to speak imaginary, lying below the 
freezing-point. The results with salt water are important, as 
giving greater confidence in their method, so that the lowering 
of the density-point of fresh water by 5° C, by a pressure of 
one ton weight on the square inch may be accepted as not far 
from the truth.—The Rev. J. L. Blake read a paper on vocalisa- 
tion and articulation, which was a continuation of his former 
paper on breath-pressure, and in which he considered specially 
-the actions of the various muscles on the lungs and yocal organs 
in producing speech, pointing out what he considered the chief 
differences in-the actions which eccompany breathing, speaking, 
and singing. . tee ‘ - 
X ; BERLIN 

Physiological Society, June 2.—In our account ‘of this 
meeting (NATURE, vol, xxvi. p. 216)},,by an oversight a page 
of the report was omitted. . At the close of the notice of 
Prof. Kronecker’s report on Dr. Melzer’s experiments on the 
action of the vagus, and before the words ‘‘ Since Hunter’s 
time,” the following paragraph should_have been inserted :— 
‘ Pref, du Bois-Reymond read a second report on the recently 
instituted researches of Prof, Fritsth ingJ‘gypt and the Mediter- 

ranean, on electric fishes. After Fritsch hadsatr fied himself 
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as mentioned in the former communication, that ‘Mormyrus was 
an electric fish, he thproughly examined its central nervous 
system. He found the spinal marrow, when in a fresh state, to 
be agoft mass, which cold be hardened by no medium so as to 
be made accessible for. examination. On the other hand, the 
brain was of so high a degree of development, that it is even 
beyond that of the birds, and has a resemblance to that of a 
rabbit. Furthermore, Prof. Fritsch bas examined a great num- 
ber of Tarpedoes from the Mediterranean, and he had made 
out four distinct species with their respective varieties. Into the 
specific diagnoses he introduced the number of the columns or 
pillars in the electric orgdns, and this because he found—as the 
result of a long series of careful countings—that the prorositign 


as to the pre-formation of the electric organs (z.e. the doctrine” 


that in the electric orgahs, after their first formation, no new 
elements are added), was true. The opposite view, that during 
growth new pillars wene continually being formed, until very 
lately was almost universally held, and seems to have rested on 
Hunter’s authority, who, towards the end of the last century, 
had made two series of countings, one on a common Torpedo, 
eighteen inches long, in which were 470 pillars, and one on a 
giant Torpedo, caught at Torbay, four feet in length, which 
contained 1182 columns. Hunter seems to have taken it for 
granted that the larger animal was but an older specimen of the 
same species, and had thence concluded that the pillars had 


. increased during growth.’’ 


June 3c.—Prof. du Bois-Reymond in the chair.—Dr. G. 
Salomon read a paper on his attempt to investigate more exactly 
the xanthin bodies of urine. He especially investigated the 
hypo-xanthin and its reactions, and in doing so found a new 
substance which easily crystallised, and which for the present he 
called “para-xanthin, from its relation to xanthin. From the 
small quantity it was as yet not possible to make an accurate 
analysis of it, even though 500 litres of urine bad been used in 
the investigations.—Dr, A. Baginski spoke of the anatomy of 
the colon in children, He endeavoured to find in the minute 
anatomy of the colon in infants, an explanation of the well- 
known fact that children during the first few years of their life 
‘ean either not digest'food containing starch, or at least do so 
with greater difficulty than adults. He found on the examina- 
tion of the colon ofsthe human embryo, and of infants up to 


their fourth year, that in the foetus, and even after birth, there- 


were ng drusz as yet in the mucéus membrane of the stomach 
and colon, while in the infant the deeper lymphatic vessels were 
more strongly developed fhan in the adult. 5 
7 PARIS f S 
Academy of Sciences, July 10.—M. Blanchard in the 
chair.—The following papers were read:—On the differential 


equation which gives immediately the solution of the problem of | 


three bodies to quantities of the second order inclusively, by M. 
Gyldén.—On various hydrates formed by pressure and release 
from pressure, by MM. Cailletet and Bordet. They compressed 
phospburetted hydrogen in presence of water ; on sudden release, 
crystals of what is doubtless a hydrate of phosphonium were 
formed within the tube. The critical point was + 28°. Other 
hydrates were had on treating similarly equal volumes of carbonic 


“acid and phosphuretted hydrogen with water, dry phorphuretted 


hydrogen, and sulphide of carbon, and ammoniac gas in presence 
of a saturated solution of that substance (a hydrate of ammonia 
was formed in the latter case on the admission of some air).— 
Note on ‘Brisinga, by M. Perrier. The Zyavadleur expeditions 


, have yielded a splendid specimen, almost complete, sixteen well- 


preserved discs, two very young individuals, and a great many 
isolated arms. They are mostly B. coronata, the large one 
B. endecacnemas, A distinct form got in the Atlantic in 1880 is 
named B. Eswardsii. The development of Brisinga, bordering 
with that of crinoids on the one hand, is singularly like that of 
Ophiurides and Stellerides on the other.—Researches on the law 
of activity of the heart, by M. Dastre. He gives experimental 
proof that the law of periodic variation of the excitability 
(Marey) is an attribute of muscle, and that the law of‘uniformity 
of work or of rhythm (E. Cyon, Marey) is an attribute of the 
nervous- apparatus,—Generalised and contagious acné indurata, 
having for origin varioliform or varioloid acné, by M. Brame.— 
Ona linear equation with partial derivatives, by M. Darboux. 
—On the ratio of the circumference ta the diameter, and on.the 
Napierian logarithms of commensurable numbers or of algeisraic 
jrrationals, by M. Lindenmann.*-Rectification, by M. Tannery.— 
On the conditions $F achromatism in phenomena of interference, 
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by M. Hurion.—Apparatus,! with which may be recorded, in 
the form of ascontinuous curve, "the liberation or thg absorption 
of gases, and specially those which result from phenomena of 
fermentation and of respiration, by M. Regnard. Briefly, the 
‘gas from a vessel of liquid in fermentation acts‘on mercury in 
‘one arm of a manometer, a float in the other arm rises and 
pushes up one arm of a balance, making a platinum wire on 
the other arm dip in mercury and close a circuit. The current 
passes through two electro-magnets, one of Which affects a style 
on a rotated blackened cylinder.(through a ratchet and screw 
arrangement) ; the other, by raising a small bell out df mercury, 
releases the gaseous tension, so that the circuit is br8ken, and so 
on. The second apparatus, for respiration, 18 a slightly modified | 
form.—Reply to M. Berthelot on'the subject of the note “On 
the electromotive force of a zin¢tcarbon couple,” by M. Tommasi. 
—On basic salts of manganese, by M. Gorgeu.~;-Action of 
bromine on quinoleine and pyridine, by M. Grimaux.— Researches 
on the curves of solubility in water of the different varieties of 
tartaric acid, by M. Leidie.—Botanical, chefnical, and thera- . 
peutical researches on globularia, by MM. Heckel, Mourson, 
and Schlagdenhauffen, They differ from Walz about the chemical 
nature of the glycoid globularine, obtained (along with tannin, 
colouring matter, and cinnamic acid) by means of boiling water 
from the leaves." sInstead of two progucts of decomposition 
under acids, they obtain only one, for which they keep the name 
globularetine; it is oily and resinous-looking after preparation, 
and becomes a transparent unerystallisable mass. In hot caustic 
alkalis it dissolves, fixes the elements of water, and is trans- 
formed into cinnamic acid, Globularine contains also a little of 
a very volatile aromatic substance, which seems to be partly 
formed of cinnamate of benzyl.—On the presence of glycol in 
wine, by M. Henninger.—On the-duration of the luminous per- 
ception in direct and indirect vision, by M. Charpentier. The 
person gave an electric signal on perceiving light through a hole 
in the bottom of a dark lined box, when a shutter fell from it. 
The interval studied (duration of luminous perception) varies in’ 
the same individual under like conditions, from simpleto double, 
but a constant mean may be reached (e.g., 13-hundredths of a 
sec., with daylight). It varies with different persons; is about 
the same with both eyes; is notably increased by other brain 
occupation ; is greater in indirect than in direct vision ; exercise 
attenuating but not suppressing the difference. Exercise for many 
days lessens the duration, but in certain curious ways.for different 
parts of the retina.—Regeneration of peripheric nerves -by the 
process of tubular, suture, by M. Vanlair.—Experimental re- 
searches on the contractility of the uterus under the influence 
of direct excitations, by M. Dembo. The remarkable uterine 
excitability of the rabbit, may be connected with the fecundity 
of that animal. Dogs and cats gave slight contractions.—Avalysis 
of the waters of the isthmus of Panama, by M. Aillaud. The 
waters of the Rio Grande, at a certain height, and before entrance 
into the marshy region, are potable.—On the coal basins of Tong- 
King, by M. Fuchs. The workable coal, to only 100 m. below the 
sea level, is estimated to be over.five million tons, There are 
four different species in distinct groups of beds. 
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THE MODERN APPLICATIONS OF 
ELEC TRIE CITY, 

The Modern Applications of ‘Electricity. By E. Hos- 
pitalier. Translated and Enlarged by Julius Maier, 
Ph.D. (London : Kegan Paul, Trench, and Co., 1882.) 
ToS book professes to be a popular account of all the 
more important practical applications of electricity 
that have during the last five years drawn so much public 
attention to that science. N% better popular book than 


- that of M. “Hospitalier has appeared, and were it not for 


+ 


, namo-electric” machines. 


certain defects, chiefly of style, the present translation 
by-Dr. Julius Maier would have been admirable. It 
deals in a fairly easy.and at the s&me time fairly accurate 
manner with many technical matters, and will no doubt 
prove a very popular work. Part I. treats of the sources 


: of electricity—batteries and dynamo-elactric machines. 


Part II, which is naturafly the largest section of the 
work, is devoted to Electric Lighting. Part III., the 


- least satisfactory perhaps of the whole, and the one that 


has suffered most by the fact of being a translation of a 


“-foreign work, comprises Telephones and Microphones. 


In the fourth and last section a number of miscellaneous 
applications are described, including’ Electric Motors. 
We have referred above to certain defects of style 
apparent in the work before us. It is unusual, to say the 
least, to speak of the “blades” of a battery in referring 
to the plates of metal or electrodes. Still less usual is it 
to call the electrode-poles “‘rheophores” ; a term which 
probably a great many electricians in this country have 
never used and do not know of. Neither is it usual to 
speak of a steam-engine as a “ vapor-motor.” There are 
objections against the novel use made by the author or 
his translator of the term “ electrodynamic” as a general 
adjective to comprise both “ magneto-electric” and “ dy- 
The word “ electrodynamic ” 
has already its own accepted use in the science ; and if 
any extension of that use is necessary, all analogy requires 
that that extension should be in a direction different from 
that attempted. It is a dangerous experiment in a 
“ popular” book to meddle with accepted technical terms ; 
for besides being misleading to the public when they sub- 
sequently attempt to read other and more strictly scien- 
tific books, it makes the author of the popular work look 
as if he did not understand what -he was writing aout, 
when he uses accepted terms in a meaning other than 
their accepted one. There are ‘other points that strike 
one as defects. What will the ordinary reader make out 
of such a sentence as that with which Chapter I. opens? 
“We can form a fairly exact idea ofa battery by com- 


paring it to a focus (szc) of heat ;_for instance, the furnace , 


of a boiler”. Or this (p. 14): “To continue our com- 
parison between a battery, the focus of electricity and a 
focus of ‘heat, we say that polarisation in a battery is 
analogous tothe want of draught in a chimney.’ This 
‘precious piece of nonsense is-nearly equalled ~by the fol- 
‘lowing : ““ The ‘battery is only used now zm daw courts, in 
national assemblies and by some exptrimenters who for 
-some-reason or other cannot set-up a -steam or gas 
“motor.” (These itdlics-are ours.) 

~But-worse than ‘these ‘mild ‘absurdities there-are a‘ few 
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positive errors which no reviewer can conscientiously 
pass ‘over. -There is so much that,is excellent in M. 
Hospitalier’s work, that it might seem ungracious to point. 
them out. But the only way to keép up the standaré of 
popular scientific works is to point out where their scien- 
tific sins lie. In a section devoted to electrical units, we 
are first told that the “unit of intensity’? is the ampère. 
As the author habitually uszg “intensity” forselectro- 
motive force (“it corresponds to what the. French call 
t tension; ” he says), we must beg fo remark that the de- 
finetion‘is wrong. Bat the book goes on to say (p..8) :— 
“The ampère is really a perfectly distinct guantity of 
electricity, as a litre is a definite volute, and a kilo- 
gramme is definite weight." Wreng again; for. the 
ampére is the standard unit of strength of current, and 
not of either “intensity” or “quantity.” To make mat- 
ters worse, the author adds the following explanation :— 
“lf we say that the intensity of the current traversing a 
wire is one ampére, we mean by that that the quantity, of 
ethe current traversing this wire during one second, if the 
current preserves the same intensity, is one ampére.” 
This statement is happily contradicted by one standing 
on the opposite page of the book, namély, that “a cur- 
rent with an intensity of one ampère yields per second a 
quantity of electricity equal to one coulomb.” But how 
is the unfortunate reader to know which of these to 
believe ? ; 


The author and translator are more at home in the. 


applications of electricity. Here, however, we must pro- 
-test against several misstatements and errors. On page 
81 comes the preposterous dictum that “Hatson’s coil is 
exactly like Gramme's, a statement so absurd that we 
have only to remind the reader that thé Edison armature, 


` 


so far from being like that of Gramme, coiled on ap iron: 


ring, is so precisely like that of Siemens, wound shuttle- . 


wise along a cylinder, that, as everybody knows, Edison 
pays Siemens a royalty for the use’ of this principle? At 
another part of the book the armature of the Brush ma- 
chine is said to be “in principle a Pacinotti’s ring,” but 
of that famous machine which anticipated that of Gramme, 
not only in the employment of a ring-armature but in the 
application of the segmental collector or commutator, and 
which differs from Brush far more than it differs from 
Gramme, the authors maintain a complete silence. They 


speak of the Gramme “‘collector’’ as though Pacinotti 


had never existed. 

Turning to incandescent lamps, we find those of Swan, 
Lane-Fox, and Maxim, fairly described ; and due credit 
is given to these pioneers of the principle of the incan- 
descent lamp. But of Edison’s lamp a very poor account 
indeéd is vouchsafed ; the flament-lamp of charred bam- 
boo being just casually mentionéd, whilst his older lamp, 
with its horse-shoe of stamped paper, is figuyed and de- 
described in detail. 

In describing Faure’s accumulator, a , modification (due, 
we believe, to Dr, Fleming) consisting of a number of 
lead trays, coated with red lead and piled up vertically, is 
mentioned as if this were the original form. - Moreover, 


-we doubt whether “the ‘happy idea of fling up the space - 


between the lead plates used by Planté with red lead,” 
would ‘by: any: means: produce the result of “vastly n- 


creasing the‘usefulness ” of ‘that -excellent apparatus :. it | 


-would rather destroy it ‘by short-ciftuiting ‘it. 


o 
. . 
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Listly, Wwe must protest against the treatment given to 
Reis’s Telephone,eof which the book declares that it 
$ “Bas always remained a purely musical apparatus.” It 
is* perfectly clear that neither M. Hospitalier nor Dr. 
Maier can have read Reis’s own papers when they make 
this assertion, which those papers amply refute, and which 
„a careful trial of Reis’s own instruments will also amply 
contradict. Reis inverted his instrument, taking the 
human ear as pattern, decause the human ear can vibrate 
to all kind of sounds. He invented it, meaning it to 
transmit speech, and though it transmitted music bétter 
than speech—and Woth imperfectly—it did, to a certain 
degree, fulfil dts inventors aim. The author seems in 
fact to have viewéd Reis’s invention through the hazy 
medium of the writings of Count du Moncel, or some 
less reliable authority ; for he mentions Yeates’s experi- 


ments of 1865 (in which articulate speech was transmitted. 


by a modified Reis instrument with such accuracy that 
the voices of individual speakers were recognised), and 
then adds: “ The musical telephone might have become 
an articulating telephone under these conditions, dé thes 
result was not obtained, par-ly on account of the imper- 
fection of the instrument, and partly because Yeates had 
_ 7o such result in view!” How this extraordinary dis- 
stortion of well-known facts has crept into the book before 
* us we are at a loss to conjecture. Doubtless the numerous 
excellent -illustrations with which the book is adorned 

- will procure for it a ready sale. 





HANDBOOK FOR NORTHERN AND CENTRAL 
` JAPAN 


-` A Handbook for Travellers in Central and Northern 
Japan, &¢., with Maps and Plans. By Ernest Mason 
„Sdtow, Second Secretary and Japanese Secretary to 
H.B. M. Legation? and Lieut. A. G. S. Hawes, Royal 
Marines (Retired). (Yokohama: Kelly ‘and Co.; 
Shanghai: Kelly and Walsh, 1881.) 

A" a mere handbook this work is indispensable to the 
European traveller in Japan. But it is much more 

„than a handbook, it not only indicates what is sight- 

- ` worthy, but explains by illustrative myth or legend, drawn 
_ from local tradition or from the little explored treasures of 


` ` Japanese literature, the special interest with which moun- 


tains, temples, mounds, groves, and places are invested 
. -in the eyes of such Japanese as have not. yet aban- 
doned their nationality. To readers of this journal the 
most valuable portion of the book will be the description 
as accurate as minute of the Alpine regian formed by the 
provinces of Etchiu and Hida (now the prefectures of 
Ishikawa and Gifu)—a ‘region difficult of access even to 
- natives, and almost untrodden by Europeans. The 


mountain rage bounding this wild‘and remote tract on - 


" the East fs the most considerable in Japan, extending 
` nearly due north and south for some sixty or seventy miles, 
and rugged with innumerable peaks, the most conspi- 
“cuous of which; beginning from the north, are Tatéyama, 
9500 feet, Goroku-daké, 9100 feet, Yari-ga-také, 10,000 

` feet, “and Norikura, 9800 feet. The chain is not of homo- 
geneous structure, nor are the peaks of contemporaneous 
„origin. - The basis is a closegrained granite, not unfre- 
quently rich in garnets. Through this backbone of axis 

- vast masses sofi ignes afid volcanic rock have been ex- 


r a 
truded, the volcanic réck principally trachytie, often 
coarse-grfined, and occasionally (Tate-yama) columnar, 
Of the peaks, Yari-ga-také (spear-peak) seems the most | 
ancient, and consists of an intensely hard, foliated rock’ 
with curiously contorted siliceous bands and of an almost 
equally hard porphyry breccia. . Nori-kura (ride-saddle) 
and Tatéyama (steep-hill) are both wolcanic:° Goroku- 
daké or Renge (Lotus flower Peak) consists of a mass of 
trachytic porphyry piled upon and against a, ,close-grained 
granitic rock. The lower slopes of the range are overlaid, 
say our authors, by sedimentary rocks; but J am inclined 
to doubt the accuracy ®f this statement. Under the 
fierce sun and incessant rain of summer aérial denudation 
proceeds at a great rate, especially in the-granitic dis- 
tricts of Japan, as may be well seen in the neighbourhood 
of Kobé, and the exi$tence of a quasi-sedimentary rock 
may thus be easily accounted for. But true sedimentary 
rocks, excluding lacustrine deposits or fluvial ‘alluvia, re- + 
quire the agefigy of the sea, and ghe greater part of the 
covering strata of the Japanese islands, is of very recent 
origin, and has never been under the sea. Only for a 
few days in early autumn does snow disappear from these “ 
peaks, the curiously abrupt and jagged outlines of which 
recall and even justify the mountain-forms common in . 
‘Chinese pictures. The fauna of the district is little - 
known. Ptarmigans are common, so also are flying -` 
squirrels, as well as bears, two species, of wild boar, and» ~ 
the curious goat-faced antelope. The flora has been 
more studied. Dense forests clothe the slopes, princi- ~ 
pally of beech and of several species of oak, mostly ever- 
green. Conifers are less abundant’ than is common-in 
Japan. But the pretty 5-leaved Pinus parviflora, S. and ~ 
Z., as well as, though to a-less extent, Cryptomeria’ 
japonica, Chamacyparts obtusa, S. and Z., and C. pisifera, 
S. and Z., are not infrequent. I am not sure, for reasons 
too long to state here, that the Cryptomeria, despite its 
frequency, is indigenous to Japan. Two or three kinds _ 
of Betula show themselves at elevations of 4000-5000 feet, 
Below this level many examples of the genera Epilobium, 
Scabiosa, Hypericum, Parnassia, Euphrasia, Lilium (Z. 
auratum and L. tigrinum) Hydrangea, Smilax, Akebia, 
Tylophora, &c., constitute a vegetation by no means 
without a western European aspect. Above 5000 feet - 
Vaccinium, Diphylleiag Trollius, Paris, Fragaria vesca, 
and Anemone make their appearance. The common 
Pinguicula is also found, and probably Zodseleuria pro- 
cumbens, which I bave gathered on the slopes of Asama- 
yama, finds a home on those of the Hida mountains.. 
Above 8000 feet a small Dicentra (D. pusilla, S. and Z.?), 
a yellow violet, Shortia uniflora, and Schizocodon solda- 
nelloides are to be seen interspersed among bushes.of a 
dwarf azalea. But it is doubtful whether_any true apine 
flora exists in Japan. 

On Taté-yama the climber`passes by some hexagonally 
columnar examples of andesite, said to have been origin- 
ally prostrate trunks of trees over which a woman in- 
cautiously stepped, which so offended-the deities that 
they were changed into useless blocks of stone. The spot 
is called Zai-moku-zaka or timber-steep to this day, in ` 
commemoration ef*the fact.: Solfataras, it should be 
mentioned, are as common in this district as in other 
parts of Japan. A curious means of crossing deep 
ravines and precipitously walled valleys, known as Kago- 
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vinces. A sprt of wicker cradle is suspended on hempen 
ropes slung across the valley, and is drawn by lines 
*to one side or the other, or, as is more usually the case, 
the peasant crosses without assistance. „Entering the 
cradle, he seizes the ropes above with his hands, and by 
= ‘a series of dexterqus jerks, needing considerable practice 
for their due accomplishment, takes himself and the cage 
across. The great danger seems to be that of getting the 
-cradle from? under him, and thus leaving his body 
suspended in mid-air. His struggles are represented no 
less quaintly than vigorously ima drawing by Hokusai, to 
- be found-in,the 13th volume of his Manguwa, or Rough 
Sketches. `, 
A distinguishing feature of the book is the elaborate 
account given of the principal meuntains, most of which 
have been ascended by the authors. Fuji, of course, 


- is the highest, Dr. Rein making it 12,280 feet, Mr. 
- ‘Stewart 12,365 feet. The curiously jagg¢d- outline of the 


A 


r 


comparatively narrow rim ẹf'the crater shows doubtless 
that the broad deep cavity, of which the diameter is about 
1500 feet, and the depth about 550 feet, was usually full 
of boiling lava, spurted up from time to time in the man- 
ner described by Miss Bird in her graphic description of 
the great volcanic districts of Kilauea and Mauna Loa. 
It is not mentioned that the two wells on the summit, on 
the edge almost of the crater itself, the Famous Golden 
‘Water and the Famous Silver Water, derive their ‘supply 
from hoards of snow preserved by overlying masses of 
wind-heaped scoriz, and volcanic dust from perishing 
under the fiery rays of the summer sun. One of the 
most interesting of the many peaks which Messrs. Satow 
and Hawes are the only Europeans who have as- 
cended, is Mount Ganjiu, of which the shapely out- 
lines rise in beautiful logarithmic curves high over the 
plains- of Nambu. The mountain consists of three 
volcanic cone-frusta “telescoped” into each other. The 
lower cone is of course the oldest, the rim of its crater 
being- still distinct at a height of about 5000 feet. A 
smaller cone about 600 feet high, rises within this, the 
rim of the crater of which is nearly equally distinct, and 
a- third and smallest cone tops all, having a height of not 
more than 100 feet, and showing a crater at its summit, 
from which jets of steam still issae. . 

It is noteworthy that in Japan the names of rivers, 
capes, plains, and villages are usually pure Japanese, those 
of mountains more commonly Chingse.. Some of the 
place names in the northern part of the main island have 
a distinctly Aino character, for instance, such a name as 
Namakunai, and many of the names ending in “bé,” a 
corruption of “‘betsu,” thg Aino word for river. 

-Two capital maps accompany the book, which the 
_ stay-at-home reader will find as full of curious lore as the 
traveller of valuable information. 


6 me . FREDK. V. DICKINS 


OUR BOOK SHELF 


Studies in Nidderdale. By Joseph Lucas, F.G.S., F.M.S., 

Telford Medallist of the Institution ef Civil Engineers, 

_ Associate of the Institute of S@rveyors. (London: 
Elliot Stock. Pateley Bridge: Thomas Thorpe.) 


THIS book is the result $ notes and observations other 
than geological, made in Nidderdale during the progress 
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` Survey of that district, 
-between the years 1867 and 1872. 


Nidderdale is a remote pastoral valley, formed by the : 


River Nidd, which takes its rise nęar the mountains of 
Great and Little Whernside, ard which, after a course of 
about thirty-five miles, joins the Ouse near York. ° 
The basin of the Nidd, above Hampsthwaite, includes 
an area of eighty square miles, and for sixteen miles from 
Great Whernside, the valley proper is nowbere mere than’ 


one mile wide from ridge to ridge, and is from 500 to 800. 


feet deep, forming as it were a deep groove in the vast 
easterly sloping heather-covered moorland. eis 
After a few introduttory remarks upon the geology and 
geography of Nidderdale, Mr. Lucas deals with the cattle, 
sheep, and other matters connected with the farm,including 
instructive and exhaustive discussiogs upon the various 
names. In the dairy department we have the ern (old 
Norsé, kirna—a churn), now ‘a revolving barrel or tub 
on a horizontal axis, the s#/e {old Norse, sahl—a sieve), 
and sine, Saxon sihan—to strain; and the “lile roond 
thithel” for stirring cream. The old cheese press is 
described in detail, and-there ‘s an excellent drawing of a 
very old form of that dairy implement, very like such as 
‘we remember to have seen long ago in remote rural 
districts in the north. Then there is a very interesting 
chapter upon the farm itself, in which Mr. Lucas intro- 
duces a farmer speaking in the dialect, and describing by 
their appropriate names and ases, the various buildings, 
fields, and animals to be found upon his farm; inter- 


spersed with these the author has put the various Norse,” 


Anglo-Saxon, or Celtic words, from which many words 
in the folk speech have been derived, so that we have a 


means of tracing the sources of the dialect while we are ` 


becoming acquainted with its local use. 

Mr. Lucas must have had opportunities such as very 
few others could have had, to trace out the natural 
science of the district, and as the passage will give a 


, 


good idea of concise and clear style in which the book is , 
written, we give an extract from the chapter on “ Vestiges . 


of the Ancient Forest.” ' 

“ Nidderdale and its moors have formerly been covered 
by an extensive forest. Many treeəlie buried in the peat 
upon the moors. In the thousands of sections made by 
little water-courses, the birch appears almost everywhere 
predominant. Hazel ‘sealh` (willows), thorn, oaks, &c., 
also occur, but the birch must have formed a thick and 
almost universal forest by itself, such as may be seen on 
the west coast of Norway at zhe present day. The upper 
parts of the moorland gills, and much of what is now the 
moors, must formerly have made a beautiful appearance 
with its light gauze-like forest of birch and mountain-ash. 
The last surviving example on any considerable scale is 
present in Birk Gill, a tributary of the River Burn. The 
run of the Gill is north-west to south-east. The Gill is 
about 400 feet deep at its mouth, and half a mile wide 
from ridge to ridge. Like ell other valleys of the same 
elevation in these hills, it is boat-shaped in section, the 
beck running in,a deep ravine at the bottom. The sides 


of the hills are wild heathery moorland, crowned with ` 


fine lines of crags down to the edge of this ravine in which 
the native forest is preserved. There is no cultivation in 
the Gill, the bottom of which is about 600 feet above the 
sea atits mouth. The belt of wood clothes the sides for 
200 feet, or up to 800 feet near its mouth, and ends where 
the stream reaches goo feet in a distance of rather more 
than a mile. Above this the stream is called Barnley 
Beck. The wood consists of mountain ash, alder, oak, 
ash, birch, holly, and ‘thorn, running above the edge of 
the cleft with a delightfully irregular and feathery margin 
on the ling covered moor” Subjoined to this is an 
elaborate table giving the aspect, height, and soil of the 
various trees found in this valley. . A chapteris devoted to 
the modern botany of the valley, upon which there are 
also valuable notes in the ittrogyction by Mr. J. G. 
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< ` seen before they can be properly understood. 


. “amounted to demonstration, bùt the assumption had this prac-. 
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Bake®, F.R.S., of Kew Gardens. Mr. Lucas is by no 
means backward in acknowledging by whom he ‘has been 
aided in the completion of the work, and amongst others 
theye are numerous apd valuable contributions by Mr. J. 

-~ R. Dakyns, M.A., Cantab. (of H. M. Geological Survey), 
both in the foot-notes and in the text. 

-Notwithstanding this, however, the book is an original 
work, everywhere bearing abundant evidence that the 
materials have not been cgmpiled, butin great part col- 

-lected upon the spot, and carefully worked out by the 
author himself. Andeas there are many secluded valleys 
in Cumberland, Westmoreland, and Yorkshire, in which 
the customs, manners, and folk-speech’ differ very httle 
from that of Nidderdtle, we think the volume deserves a 
much wider cirgulation than in the district- of that valley 

. from which it takes its name, 
chapters are devoted to the birds of Nidderdale. These 
chapters on natural history are the most pleasing in the 
book, and contain information respecting the distribution 
of many-birds which is altogether new. After these there 
is a well-told story in the dialect (“Dicky and Micky 
Date”) by Thomas Thorpe. t 

Probably the most valuable, and certainly the most 
laborious portion of the work, is the glossary of the 

. dialects of Nidderdale, with which it concludes. 

Local glossaries no doubt there are without number, of 
the northern dialects, but we have never before seen one 
which has traced with such clearness, both from its use 
and derivation, each word to its source. A residence of 
over forty years in some of those remote regions in which 
a corresponding dialect is spoken, enables us to testify 
that Mr. Lucas has Seen wonderfully accurate and ex- 
haustive in laying hold of the vocables of the district ; 
and the pains and skill with which he has traced them 

_, through the Norse and other cognate languages, must be 
T. E. 
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o LETTERS TO THE EDITOR 

[The Falitor does not hold himself responsible for opinions expressed 

` by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken uf anonymous communications, ` 

(The Editor urgently requests correspondents to keep their letters 
as short as posstble, The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facis.} 


` , The Sun-spot Period 


THE sight of my dée noire, that part of Wolf's suu-spot curve 
lying between the years .1766 and 1799, so clearly plotted in the 
communication by Prof, Stanley Jevons, on ‘‘The Solar-Com- 
mercial Cycle” (NATURE, vol. xxvi. pp. 226-28), impels me to 
offer some remarks having special reference to solar periodicity 
at that time. aad ey 

In a paper read at the meeting of the British Association in 
York last year, 1 ascribed the sun-spots to planetary tidés!in the 

. solar atmosphere. It is not pretended that what was ‘advanced 


r 


tical result—it led me to the conclusion that the sun-spot maxima 
and minima, recognised in what is known as the sun-spot period, 
are, on the whole, determined by the relative positions of the 
` planets Venus, Earth, and Jupiter. The maxima are nearly, 
always associated with configurations in which Venus and Earth 
-in conjunction or opposition, have Jupiter in or near syzygy 
or quadrature ; while the minima are even more certainly asso- 
ciated with configurations in which Venus and Earth in conjunc- 

` tion or opposition, have Jupiter in or near the octant. i 
There are, however, significant deviations from this general 
law, and the maximum tc which Wolf assigns the: date 1788'1 
occurs at a. time when the law would give a minimum: Now it 
may be adimitted, that at times special conditions prevail, arising 
from changes within the sun itself, or from the advent of. mate~ 
rial agglomerations foreign to our system. I prefer,. neverthe- 
less, to assume for the present, that the explanation of gsuch 
periodicity as has been established is within the resources of a 
planetary hypothgsis. Accepting the sun-spot record as read for 


` 


e ` 


Six of the concluding |, 


us by Prof. Wolf, because we have nothing better, it is iffferred 
that the apparent anomalies of -the period im question are due to 
exceptional planetary configurations. ‘ was 

The following statement shows how lamentably observation 


and theory are at variance, in regard to the-sun-spot numbers, _ 


near the dates 1778 and 1789 :— r 


e : 
Years of Maxunum Annual Sun-Spot Numbers 
Observation 


1761 1769 1778 1789 f 1804. 
Hypothesis e 
1761 177I  - 1783 1794 * 1804 


The remarkable series of corn-prices, as given by Prof. Jevons, 
however shows maxima so faily in accord with the hypothetical 
maxima that I am tempted to quote them :— 
a 
“Years of Maximum Corn-price at Delhi 
1763 1773 1783 1733 1803 
If this relation is anythinggmore than-a coincidence, an important 
question arises. Are we to consider the sun-spot record 
defective, and reject the maxima of 1778 and 1789, . because 
they cannot be traced in the corn-prices? Not necessarily, it 
seems to me. Tae sun-spot record may not be reliable, and with 
its revision difficulties may vanish, but there is something very 
substantial about the maximum of 1789, and it must be remem- 
bered that it is one thing to measure a sun-spot, and quite 
another thing to use a sun-spotas a-measure. The sun-spot tells 
of solar disturbance, but the attendant changes in solar radiant 
forces will be changes in quality as welljas in quantity, and it 
may be taken for granted that there are solar periods that are not 
to be found in the sun-spot numbers directly. One outcome of 
the researches of Dr. Koppen has been the recognition of what* 
is called the period of the “Umkehrung,” or inversion, so 
named because the more usual relations of sun-spots and air 
temperatures are supposed to be reversed during this particular 
period, which lies between the years 1770 and ‘1816, or there- 
abouts. Double-edged- weapons are, however, dangerous, and 
must be used with caution, 

Sun-spot measurement itself is a somewhat arbitrary process. 
The “relative number” for a given day is ten times the 
number of groups, plus the number of individual spots; while 
the method initiated by the Kew observers, and now adopted at 
Greenwich, gives ‘spotted area,” that is, the proportion of the’ 
sun’s surface covered by such spots as may be visible on that 
day. It would be interesting to compare the positions of the, 
great spots seen in April last, as given on the annual sun-spot 
rolls at Zurich and Greenwich respectively. Moreover, certain 
well-marked distinctions in the character of the disturbance 
have no -place, or next to none, in sum-spot measure—the ` 
facule are ignored, while umbra and penumbra are lumped 
together. 

It should be remarked that observation and hypothesis agree, 
in the total number of periods, so that, the length of the mean 
sun-spot period remains unaltered, unless it is décided’ that 
certain observed maxima mey be taken in addition to the hypo- 
thetical ‘maxima, and not as replacing them, The planetary, 
hypothesis requires that the sun-spot series shall be considered as 
a compound series, representing a number of more or less im- 
portant series of planetary periods, and it 1s to be expected that 
at times there will be a difficulty in tracing any dominant series 
of periods, whether primary or derivative. 

It seems to me that too much importance is apt to be attached 
to the man sun-spot period, seeing that its occurrence is excep- 
tional, and the departure from it very considerable. 

That these observations should be inconclusive is a matter of 
course, but my purpose will be served, if they tend to produce - 
the impression, that there may be no real solution of continuity 
in the relation between the sun-spot numbers and the particular 
series ‘of planetary periods that I believe to give “the sun-spot 
period ” a rational basis. ` F. B. EDMONDS 

72, Portsdown Road, London, W., July 14 ~ 7 





Messrs. McAlpine’s Atlases 


WILL. you allow me®space in your columns to make a few 
remarks upon the ‘‘ Biological Atlas” of Messrs. D. and A. 
McAlpine, and. the “Zoological Atlases” of the-first of these 
gentlemen ? . ` : 

Mr. D. McAlpine was, some three or four years ago, a student 
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in the biological laboratory at South Kensingtoh, and, after a 
diligent attendance at Prof. Huxley’s eighty odd lectures, and at 
the five motths’ practical work, he succeeded if passing the 
examination in the,second class. The two following years Mr. 


- McAlpine, with laudable perseverance, again presented himself 


for examination, each time appearing a place or two lower in 
the second class. ` ° . 

While working at South Kensington Mr, McAlpine made 
several copies of the-diagrams of type dissections in the labora- 
tory, which diagrams are for the most part enlargements of my 
original drawings made by my friend and former colleague, Mr. 
I naturally imagined that Mr. McAlpine, like 

other students who had taken the same trouble, intended to. use 
these copies either for his private work or for his classes in 
Edinburgh, and I was, therefore, meatly surprised at the appear- 
ance of the Biological Atlas, to find in it a number of marvel- 
“lously inaccurate copies of these same diagrams, published not 
only without permission, but without the slightest reference to 
their source even jn the preface? : 

In the Zoological Atlas (Vertebrata) the same thing occurs, 
and my diagrams, although strangely altered, are quite recogni- 
sable; in the figure of the shate’s nervous system, for instance, 
J notice, copied with unusual-accuracy, a mistake as to the origin 
.of the orbito-nasal nerve, which occurred in my,original drawing, 
but which has subsequefitly been corrected. ** 

In the cases where Mr. McAlpine, having na diagrams to 
copy, has had to depend upon his own dissections and the state- 
ments in text-books, the results are sometimes remarkable. As 
an instance, I may take the ingenious diagram of the skate’s 
vascular system, in which paired caudal vems are shown accom- 
panying the caudal artery, and ‘passing directly into the corre- 
sponding cardinal veins, the renal portal systems bemg com- 
pletely suppressed. -- i 

According to the advertisements, the Atheneum recommends 
the “ Biological Atlas” to all students of the subject; 1 regret 


. that I cannot agiee with your contemporary; in my opinion no 


books could possibly be more mischievous to a beginner than 
these, since they hold up for his example and imitation a work 
of the most inaccurate and slovenly description ; as indeed, if 
„possessed of ordinary powers of observation, he cannot fail to 
find out for himself before he has been a month at the subject. 
T. JEFFERY PARKER 
Otago University, Museum, Dunedin, N.Z., March 24 





Palzolithic Implements—New Localities in the 
Thames Valley, near London 


In NATURE, for July 15, 1880, p. 253, Mr. P. H. Pepys 
drew attention to a section then being made through beds of 
-river gravel and brick earth near the West Drayton Station of 
the Great Western Railway. J had an opportunity of going to 
West Drayton on July 27, 1880, so I walked through the cutting 
towards Langley. My quest was for relics of primzeval man, and 
I was rewarded’ by finding not only several flint flakes, but the 
butt end of a massive implement broken in Paleolithic times. 
This was just north of Langley Staffon, in Buckinghamshire, and 
the first Palzolithic relics, as far as I know, detected in that 
county, The workmen in the cutting for the new canal were 
such a rough lot that I found it impossible to fraternise with 
them, so my subsequent visits were all made on Sundays. During 
these walks I lighted on ten implements and a large number of 
flakes at Langley and Iver, all in the valley of the Coln, anda 
river until now (as far as I know) not described as implementi- 
ferous, In gravel brought from the pit close to Taplow Station I 
found a single implement, @ large trimmed flake, and numerous 
simple flakes; this position is also in the county of Buckingham. 
At West Drayton, in Middlesex, in the valley of the Coln, I 
lighted on five implements and numerous flakes. East of West 
Drayton, in a pit near Botwell, in the valley of the. Yedding 
Brook, hitherto undescribed as implement-bearing, I found a 
single implement ; this was in the pit near Bull’s Bndge. Inthe 
same valley at Hillington, and other places I have found several 
other implements, In all the excavations from Slough to Acton I 
have found both implements and flakes. In the newrailway cutting 
from Gunnersbury to Hounslow bave found four implements, one 
close to Hounslow, a massive butt, andemgny flakes, This cutting 
has been a very interesting one, from the abundance of the fossil 
shells of fresh-water molluscs found in the sands, especially near 
the bridge under the Hanwell Road. One shell very abundant, 
and, as far as my observation goes, absent from the sands of 


e 
North-east London, is Achatina acicula, Müll., kjndly gamed 
for.me by Dr. J. Gwyn Jeffreys. I believe this is the first record 
of fresh-water shells from the Paleolithig sands of the Ealing 
district.- Since my paper on’ the Valley of the Brent was read, 
before the Anthropological Institute, n June, 1879, I have fgmd 
many more implements in the positions there mentioned. At 
North-east London, and especially in the Valley of the Lea, I 
have been able to greatly extend the range of Palmolithic 
man. In addition to the Jocal:tres mentioned in my paper 
read before the Anthropological gnstitute, in June, 1378, and 
published in February, 1879, l-am now able to mention 
London Fields, Homerton, in the south, a position south: of 
Dalston Junction, and nearer.the Thames than the places first 
given by me, Hackney, near the railway -station, Abne} Park 
Cemetery, South Hornsey, Highbury, Stamford Hill,” Upper 
Edmonton, Lower Edmonton, Bush Hill Park, Forty Hill, 
Enfield, and Cheshunt; the pit at the last eplace, which for-. 
merly produced flakes only, has sinceefurnished three imple- 
ments—one en example of the first class, On the east side of 
the Lea.I have found implemen:s in the gravels of Stratford, 
Leyton, Leytonstone, Wanstead, Walthamstow, and Higham 
Hilla magnificent example from the last place. Further 
-east, and in the: Valley of. the Roding (first pointed out by me- 
as a nver bearing implements in its gravels)—at Barking—I 
have found two implements, and elsewhere in the neighbour- 
hood, as at Ilford and Upton, numerous flakes. Still further- 
east, at Gray’s Thurrock, West Tilbury, and Southend, I 
have evidence of the presence of primeval man; at the 
latter place, a rude make-shift implement, and a scraping- 
tool with twin bulbs of percussion. These were found by my 
two sons, J have'not mentioned all the positions I know in this 
letter, or re-mentioned those given in my two papers, but rather 
the positions I can afford to dispense with. It shows, however, | 
especially when considered with the discoveries at Reading and . 
Oxford, what a vast cohort of men once lived all along the. 
Thames and its northern tributaries in Paleolithic times, 

WORTHINGTON G. SMITH. 
125, Grosvenor Road, Highbury, N, , 
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t Halo”: Pink Rainbow a 


THE appearance noted in NATURE this week (p. 268) by- 
Prof. O’Reilly must surely have been a case of the rayons du 
crépuscule that are frequently visible near sundown in the eastern - 
sky. East-south-east cannot at this season be very from 
opposite the setting sun. Prof. O'Reilly does not mention, 
though probably it was the case, that the point of convergence 
of the ‘*beams” which he saw was diametrically opposte the 
sun’s position, That these beems appeared dark is probably 
merely caused by the real “rayons” being wide, with narrow, - 
darker interspaces between. I have several times (see Fhil, 
Mag., 1877) called attention to the existence of similar rays 
crossing the“rainbow radially ; indeed, it is seldom that a rain- - 
bow occurs when the sun is low in the sky, without one or more- 
such rays being visible within the arc. Two such rays, for 
example, were visible in a bow seen here at sunget two evenings. 
ago. This bow was interesting in another way al-o; for, like- 
the “pink ” rambows about which there was some correspond- 
ence in NATURE last year, the only colours visible (in the 
primary arc) were red and yellow, the red being of a pinkish: 
rather than a crimson hue. . SILVANUS P, THOMPSON 

Pollokshields, Glasgow, Tuly 20 





` Smoke Abatement í 

Count RUMFORD founded the Royal Institution .of Great 
Britain nearly a hundred years ago, chiefly, I believe, to intro- 
duce improved grates, fireplaces, stoves, &c., as he then foresaw 
the necessity of economising coal and obtaining more complete 
combustion. 

In about the year 1860 Faraday himself showed me Count 
Rumford’s models, &c., and some of Rumford’s working stoves 
in the model-room in the Institution, a subject in which I was 
then much interested, as I was enlarging my own house, 

About ten years ago, when tke laboratory of the Royal Insti- 
‘tution was enlarged, the modek, stoves, &c., devised by Count 
Ruwford were removed. It would bé important to know what 


has become of them. Would you kindly allow me to ask this | 


question ? : 
be A MEMBER OF THE ROYAL INSTITUTION 
July 19 ° œ fis 
ee 
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INTERNATIONAL POLAR OBSERVATORIES 


i OY August 1, it is hoped, that a ring of observing 
~ stations will begin work all round the pole. By this 
time all the expeditions that have been arranged for will 
either be on the way or on the spot. The readers of 
NATURE are doubtless familiar with the inception and 
progress of a scheme for Polar research which originated 
in 1875 with the late Ligut. Weyprecht, and has been 
gradually built up until it has assumed the proportions of 
a great international. effort to obtain accurate scientific 
obseryations on the physical and biglogical conditions of 
the pa@lar drea. Our Map of the Arctic Regions will èn- 
able the reader to*note the localities of the various 
„stations, and the nationality of the observing parties in 
-each case. Meantirae it may be useful to give-a brief 
history of the scheme, and a sketch of the programme 
which it is proposed to carry out. This we are,enabled 
. to do from the official documents issued by the Inter- 
national Polar Commission. . ` ° 
As we have already said, it was in 1875,at the forty- 
eighth meeting of the Association of German Naturalists 
and Physicists at Gratz that Lieut. Carl Weyprecht ex- 


plained his views as to the proper basis for Arctic explo-" 


‘rations. He showed that while the Polar regions un- 
doubtedly offer one of the most important fields of 
investigation for all branches of natural science, this is 
especially the case with reference to inquiries into the 
, physical condition of the earth. The numerous and 
costly expeditions which have hitherto been organised 
have, however, yielded comparatively insignificant returns, 
so that it may almost be said that they have merely 
contributed to show more clearly how important it would 
be for all branches of natural knowledge to have those 
regions explored in a thoroughly scientific way. The 
scientific results of Polar voyages hitherto have been very 
scanty, and have borne no proportion to the expenditure 
_ of money and labour involved m the expeditions, . Wey- 
recht ascribes this principally to the circumstance that 
‘In these Polar voyages geographical discovery was always 
made the chief object, while scientific vestigations were 
considered to be of se@ondary importance. He points out 
-also fhe isolated character of the individual voyages, and 
consequently of the scientific observations taken during 
“their continuance. The observations are therefore de- 
ficient in a qualification which is of great importance in 
Polar regions, viz. the possibility of a comparison with 
„Simultaneous observations at a number of other places. 
Lieut. Weyprecht therefore proposed to deviate from the 
principles which have hitherto ruled Polar explorations,, 
by abandoning geog-aphical discovery and particularly 
reaching the Pole, as the main object, and instead aiming 
at scientific observations, especially those of a physical 
character. He proposed that, instead of isolated voyages 
in the Polar regions, expeditions should be sent out, 
organised on a common plan, in order to take simul- 
taneous physical observations, for a considerable space 
of time, at several different points around the Pole. __ 
In conjunction with Count Wilczek, Lieut. Weyprecht 
drew out a programme for Polar research of this type 
which was submitted to the International Meteorological 
Congress, held at Rome in the spring of 1879. The 
Congress, when this programme was submitted to it, 
` recognised the great importance of Weyprecht’s proposals, 
and recommended it for adoption to all governments. 
Owing, however, to the fact that all the individual dele- 
gates to the Congress had not received definite instruc- 
tions from their respective governments to deliberate upon 
such a scheme and to make the necessary arrangements 
for its execution, the International Meteorological Com- 
mittee, appointed by the Congress, was instructed. to 
summon a special conference to discuss the subject at 
Hamburg on Cctober 1 next ensuing. ° 
This conference waspatténded by nine delegates from 





the followifig states:—Austria, Hungary, Deffmark, 
France, Germany, the Netherlands, Norway, Russia, 
and Sweden. It commenced its operations by the prepa- 
ration of a detailed programme for tke enterprise, and 
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fixed as an indispensable condition of its success, that at ~- 


least eight poigts in the Arctic regions should be occu- . 
pied, and that the interval from the autumn .of.1881 to 
the autumn of 1882 should be the period for the proposed 
twelve months’ observations. The International Polar 
Conference finally, in order to ensure that dug attention `- 
should be paid to the necessary arrangement “in the 
different countries, constituted itself as. a permanent 
International Polar committee, with the right of electing 
new members, and chose Ir. Neumayer as its president. 
The second International Polar Conference at Bern in 
August,1880, was attended by eight delegates from the same 
states as before, and in addition by a delegate from Italy, 
and at its later meetings Prof. Wild, the*president of the 
International Meteorolégical committee, was present as a 
member. -It appeared from the reports of the delegates 
that at that time four states had definitely promised parti- 


cipation in the scheme, by occupying stations in the ` 


Arctic regions, ‘viz. Austria (Count Wilczek), Denmark, 
Norway and Rugsia.. The Cénference decided to post- 
pone the commencement of operations for a year, Ze. 
till the autumn of 1882, in order to facilitate the timely. 
co-operation of other countries, and the consequent 
fulfilment of the condition of the occupation of eight 
stations, which had been fixed by the Hamburg meeting. - 
At this Conference Dr. Neumayer resigned the presidency 
of the committee, and Prof. Wild was elected to fill the 
vacancy. This Conference also published its protocols 
and a condensed report of its proceedings. The Presi- 
dent, in May, 1881, announced that the carrying out of . 
the complete scheme, by a sufficient number of observers, 
was secured by promises of the establishment of at least 
eight stations in the Arctic regions, and he consequently 
invited them to the projected third International Polar 
Conference at St. Petersburg, August 1, 1881. 


The third International Polar Conference at St. Peters- >- > 


burg was attended by ten delegates from the States of 
Austria, Denmark, France, the Netherlands, Norway, 


Ss 


and Sweden, of which, however, France and the Nether- . ” 


lands had’not yet announced their definite participation 
in the undertaking, while Russia and the United States 
had pramised to occupy two stations apiece. 

Accordingly the Conference finally fixed the epochs of 
commencement and termination of the simultaneous 
observations at all stations, and adopted a definite pro- 
gramme for all stations, in as close accordance as possible ` 
with the resolutions of the Hamburg Conference, in so 
far as this appeared nec@ssary for the comparability of 
the observations. 

The Conference resolved to request the President and 


‘the other members to endeavour to secure that during the 


period of the Polar*expeditions and their observations, 
the meteorological and magnetical observations in other 


‘zones, and the Royal and mercantile navies of each 


nation should be invited to furnish the data required for 
preliminary comparison, by more frequent observations, . 
and particularly by observing the variations of magnetic 
instruments on the term days, and, moreover, that on . 
these days and at times of magnetic disturbances the 
currents in the various telegraph lines should be specially 
and carefully studied. 

The following is the programme which was adopted at 
the Conference at St. Petersburg for the obServations to 
be made at the, international Polar stations and for their 
first preliminary discussion :— 

L Necrgsary OBSERVATIONS 
a. Beginning and Ending of the Observations 

1, The inernational Polar stations are to begin their observa- 
tions as soon as possible after Augu®t 1, 1882, and-end them as 
ae as possible before September 1, 1883. 
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ae: » e 6. Times of Observation 7 
2. The hourly magnetical and meteorological ‘observations 
, may be made accofiling to any time, only the magnetical 
observations on the term days must always be made according to 
Gé&ttirgen time (mean civil time). The term days are always 
oS the Ist and 15th of every month, except January, where the 2nd 
Si is to be taken as the term day instead of the 1st. 


c, Order of the Observations 


3. The expeditions are free to choose the order of their 
‘observations as they think fit. i 


“r 


A : d. M&teorological Observations 
4 4. ‘Shir. Temperature, The mercusial thermometers sheuld 
‘ be read to o°'1 C., the spirit thermometers to at least 0°°5 C. 
5. The thermometers should be verified at the Central Meteo- 
y rological Officesp and the spirit thermometers besides are to be 
compared with a mercurial thermometer at the place of observa- 
tion at as low temperature as possible. The zero point, of all 
thermometers used in the observations is to be determined afresh 
. from time to time. i 
g 6.. The thermometers are to te placed at a height of at least 
a4 to 2 metres above the ground, ina screen like that -given by 
Wild, and which will secure that without excessive interference 
“. +. ‘with the free circulation of the air about them they will be shel- 
tered from all disturbing influences of radiation. i . 
‘ 7. The minimum tkermometer for the determination of ‘air 
ce temperature must be placed under the same conditions as the 
other thermometers. 
8. The temperature of the sea on the surface and at the depth 
v of every 10 metres 1s to be observed wherever possible. The 
following are suggested as usefu! instruments for this purpose :— 
sluggish thermometers by Eckmann, Negretti and Zambra, 
Miller-Casella, &c. . š 
9. Pressure. Every station must at least have a standard 
mercurial barometer and a good observing mercurial-barometer, 
besides reserve barome-ers and aneroids, 
to: The barometers must be verified by a Central Meteoro- 
logical Office, and the observing barometer must be compared at 
Jeast.every week once with stancard barometer. 
11. Humidity. The psychrometer and the hair hygrometer 
b are to-be used, but at low temperatures they must be compared 
as often as possible with instruments for direct observation. 
12,@Wind. The vare and Robinson’s anemometer should be 
arranged to be read off inside the observatory (vzde the arrange- 
ment of the Swedish inStruments at Spitzbergen). The direction 
of the wind is to be given for every 16 points and according to 
, true bearings. Its velocity should always be given according to 
Robinson’s anemometer, and also estimated Beanfort’s scale. As 
a reserve instrument for measuring the wind force, in case of 


injury to Robinson’s anemometer, Hegemann’s anemometer | 


recommended itself as being simple in management and very 
- strong. ` 
B Clouds. Form, amount, and direction of motion at 
~ _ “various heights, are to be observed to 16 points. 

14. Rainfall, &c. Occurrence and duration of iain, snow 
Grauped (soft hail) are to be noted, and when possible the 
- amount. - 

15. Weather. Thunderstorms, hail, fog, hoar-frost; and 
optical phenomena are also to be noted, 


X e. Observations of Terrestrial Magnetism ` 
$ 16, In determination of absolute dechnatian and inclination 
the accuracy of one minnte 1s to be aimed at, find in those of the 
Ps . absolute horizonial intersity accuracy of 0,001 of its value. 
* + I7. Itis decidedly nezessary, besides the absolute observations 
+ «in the observatory itself, to make a sèries of measurements ın its 
; neighbourhood, in order to prove the existence of possible local 
ə ~ „influences. * 

18. The absolute observations must be conducted in the 
closest connection and synchronously with the readings of the 
variation mstruments, so as to render it possible to reduce the 
indications of the lat er co absolute value of determination, e.g. 
the absolute zero points of the different scales. The determina- 
tions must be made so fiequent'y that any changes which may 
occur in the absolute value of the zero point of the scale of the 

> variation apparatus may be detected with the requisite accuracy. 
“19. The observation cf the variations should be extended to 

all three elements of terrestrial magnetism, and it 1s desjrable 
that every station should haye a complete duplicate system of 
variation instrugents s? as to make comparative observations 
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from time to time, and to avoid the risk of the interrufftion of 
the observatjons by any accident, 7 

20. The’variation instruments should have small needles and 
the variation of horizontal intensity should þe observed at least’ 
on one system with the unifilar apparatus withieflectors. Owing 
to the serious disturbances which may be expected, the scales of 
the variation in8truments sh®uld be extended to at least 5° on 
each side, and as in certain cases deviations may even exceed. 
thes: limits, the observers must be prepared to be able to 
measure even such greater excursions. The apparatus should be 
erected so as to facilitate as far as possible simultaneity of the 
observations. = a i 

21. During the whole time the variations should be read 
hourly. It is desirable that two readings should be made with 
an interval of a few minutes,for instance, before and after the 
exact hour. , ; 3 

22, As term days the first and fifteenth day of edch month are 
fixed {only January 2 instead of x is taken}; the days are from 
midnight to midnight, Gottingen time (méae civil time), The 
readings are to be made ,every five minutes, and always at the 
exact minute, and the three elements should be read as quickly 
as possible one after the other in the following order :— 

Horizontal Intensity—Declination—Vertical Intensity. 

23. On such term days during a whole hour, observations every 
twenty seconds are to be made, but “only of the declination. 
These increased observations for ‘one hour for the different term 
days are given ım the following table :— 


Gottingen Civil Time, 


1882, August I e I2— I pm, 
15 we I 2 yy 
September I 2— 3 y 
$ 15 « 37 4 n» z 
October I e oe ee 4—5 i : 
I5 ae ae ee 5—6 y . 
November 1I se o see 6ST gy 
I5 ae 7—8 n 
‘December `I 8—9 p. 
883, J ' I5 e oe 9—0 pye - 
1883, Januar. 2i oss cee tone TOIT 
3 7 I5ò` a ae e II Midn. . 
February I e I2— Iam, 
I§ oe e eee I©2 y 
March IL e o e 2—3 » 
; IB ee ee Be 4 gy ; 
April i neen 45 
15 d S~ 6 ” 
May I sap ee!) Ome J gy 
s T5 ese sen ee, AR 45 
June Eke =- 8-9 » 
15 G10 y i 
July ere 1O—-IL 4, ’ 
ISt 11—-Noon 
August TT I2— Ipm. ` 
I5 I— 2 5, 


SJ. Aureral Observations - 


24. The auroras to be observed hourly with regard to shape, 
colour, and motion ; the position to be given according, to true. 
bearings. The brilliancy of the different parts is to be estimated 
according to the scaleo—4 (vide Weyprecht : ‘‘ Instructions for 
the Observation of Aurora, 1881”). In general, illumination 
of the aurora is sufficient to read printed mat er; its brilliancy 
is to be estimated in this way and by the method employed in 
testing eyesight (as, for instance, according to the scale of Jaeger 
in Vienna). e 

-25. On the term-days, continuous auroral observations: will 
be carried out. 


26. Especially remarkable in-tances of auroras and magnetic ~ 


disturbances must be made the subject of special investigations, 
in order to render it possible to determine the connection of the 
variations of the phases of these two phenomena, , 


g. Astronomical Observations 


27. As as much simultaneity as possible is a main object of the 
observations, determinations of position and time are to be 
carried out by instruyaemts erected solidly (universal instrument, 
transit instrument, &c.), but these are not to exclude the use of- 
good reflecting instruments, Every effort should be made as 
as quickly as possible to determine the longitude of the place 
with sufficient accuracy for the objects of expedition. 

e . ` 
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II, THE OPTIONAL OBSERVATIONS 


1 , 
28, The Conference recommends the followings observations 


` and inquiries to the notice of all gentlemen who have either to 


draw up instructiofs for an expedition, or themselves to take 
part in one, ; 

29. Meteorology. The variatiog of temperajure with height ; 
the, temperature of the soil, the snow, and the ice an the surface 
and at various depths; solar radiation; evaporation at all 
seasons. The melfing of ice in the summer. 

30. Terrestrtal magnetism. Occasional absolutely simul- 
taneous reddings of all three magnetical instruments, so as 
to determine" accurately the relation between the simultaneous 
variations of horizontal and vertical intensity. 

31. Galvanic earth currents, Observations of earth-currents 
in close ‘connection with magnetic observations and those ‘of 
auroral‘phepomena,. | 

32. Hydrographical observations. Observations on currents, 
on the thickness, structure, and motion of ice, soundings and 

. observations on tht physical properties of sea-water, ag. deter- 
minations of its temperature and speeific gravity. Tidal obser- 
vations if possible by means of automatic apparatus, 

33- Aurora, Measurements of the height of the aurora by 
two observers stationed about 5 kilometres (3 miles) apart in 
the line of the magneties meridian—spectroscepical observations, 

34. Observations on atmospheric electricity ; on astronomical 
and terrestrial refraction; on twilight; on the length of the 
‘second’s pendulum ; on the growth and structure of floating ice 
and of glaciers, The collection of samples of air for analysis. — 
Observations and collections in the departments of zoology, 

. botany, geology, &c. 


III. THE REDUCTIONS AND CALCULATIONS AT THE PLACE 
OF OBSERVATION 


35. The rules adopted by the Congresses of Vienna and 
Rome are to be followed in all calculations and reductions of 
meteorological observations. 

36. As regards the discussions of magnetic observations the 
adoption of the metrical units of Gauss is recommended. From 
“the variation observations, the declination, and the horizontal 
and vertical components of the intensity are to be deduced. 


IV.—PuBLICATION OF THE OBSERVATIONS 


37. Summaries of the observations are to be sent to the 
International Polar Commis-1on, as soon as possible after the 
return of the expedition, so as to be published speedily and 
in a uniform manner. It is desirable, if possible, to send even 
earlier notices of the fate and general progress of the expedi- 
tion, i 

38. All observations are to be published zx extenso whén 
their discussion is complete, The International Polar Com- 
mission will therefore be reassembled for a fresh Conference, to 
learn the amount of information which has been obtained, and 
to:come to an agreement as to the best mode of its publication. 

39. In this publication the Metric scale will be used, and all 
‘temperatures expressed on the centigrade scale, 


Nothing could be more complete and:satisfactory than 


this programme, and from, the results when reduced and. 


carefully compared, valuable data may be expected as to 
the physics of the Arctic regions.” We trust nothing 
will occur to mar the success and continuity of the 
observations, and that they will be such as to encourage 
their continuance, for we fear that a single year's 
observations cannot be, regarded as furnishing any- 
thing like sufficient data to warrant perfectly trustworthy 
conclusions. The Commission very wisely decided that 

- it would be advisable to obtain series of observations at 
existing observatories outside the Arctic Area, but as far 
as possible in the northern hemisphere. To their Circular 
on this subject they have received favourable answers 
from the following astronomical and meteorological ob- 
servatories:—Pola, Munich, Utrecht, Moncalieri, Hel- 
singfors, Breslau, Cordoba (South America), Potsdam, 
Naples, Lisbon, and Stonyhurst. ” 

At the last moment, the English Gévernment, although 
they sent no delegate to the Congresses, have decided, we 
are glad to say, to take a,share in the great international 
undertaking. The following then is a list of the stations, 


e . 
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beginning at Behring Strait, and coming eastwards, with 
the countries whose parties are to occupy them :— 


Point Barrow, N.W. Coast Alaska. 71° 18’ N., 156° 247 W, 


United States. os 
Fort Rae, Great Slave Lake. 62° 30' N., 115° 40 W. England 
and Canada, ` 
Cumberland Sound, Davis Strait. 66° 30' N., 66° W. Germany. 
Lady Franklin Bay, N.E. Coast Grinnell Land, 81° 20' N., 
64° 58 W. United States, : 
-Godthaab, W. Coast of Greefand. 64° 10’ N., 51° 45. 
Denmark. 
Jan Mayen Island, between Greenland and Norway. 70° 58’ N., 

a 8 35 W. Austria, ; . 
Spitzbergen.” 79° 53' N., 16° E. Sweden, ae 
Bossekop, N. Coast Norway. 69°56’ W., 23° E. Norway. 
Sodankyla, N. Finland. 67°28 N., 26° 36°. Fħland. - 
Novaya Zemlya, Karmakulé Bay. 72° 30' N., 53° E. Russia. 
Dickson’s Harbour, Mouth, of Jenissei, 73° 30 N., 82° E: 

Bolland. 
Mouth of Lena. 73° N., 124° 43' E. Russia. 

Besides these France will carry on observations at 
Cape Horn, and Germany at South Georgia, on’ the 
borders of the Antarctic area; while, on behalf of Italy, 
Lieut. Bové is co-operating in the Italian Antarctic 
Expedition. 





THE LAY OF THE LAST VORTEX-ATOM 
(Vide “THE UNSEEN UNIVERSE”) 
Melody—Lorelez 


THE Vortex-Atom was dying 

The last of his shivering race— ; 
With lessening energy ‘flying 

Through the vanishing realms of Space. 


: No more could he measure his fleeting— 
No milestones to mark out his way ; 
But he knew by his evident heating 
His motion-was prcne to dec&y. 


So he stayed in his drift rectilinear 
For Time had nigh ceased to exist, 
And his motion grew ever les spinnier 
‘ Till he scattered in infinite mist. , 


5 But as his last knot was dissolving 


Into the absolute nought— 
“ No more,” so sighed he resolving, 
“ Shall I as àtom be caught. 


“ Pve capered and whirled for ages, 
“Tve danced to the music of spheres, 
“ Tve puzzled the brains of the sages— 
“ Whose lives were but reckoned by years. 


“They thought that my days*were unending, 
“ But sadly mistaken were they ; 

“ For, alas! my ‘life-force’ is expending 
“Tn asymptotic decay !” 


Edinburgh University 3 


OUR HEALTH RESORTS! 
The Scottish Highlands e 


HE Highlands of Scotland have been rapidly rising 

in importance during recent years, as affording 
during the summer and autumn months the most desir- 
able health resorts to professional and business men, as 
well as to invalids : the most varied scenery, unique as it 
is picturesque, to the tourist; and the most attractive 
pleasure-grounds to the sportsman. When it is con- 
sidered how comparatively unknown to the general run of 
summer tourists and visitors are the climatic and scenic 
attractions of large portions of the Highlands, and how 


' 1 See vol. xxv. p B85 ages 
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rapidly the means of transit is being developed, and of 
accommodation multiplied, it is evident that for some 
years to come this epopularity will continue to grow. 
‘hese great advantages and attractiveness are due to 


_ physical configuration “and climate. ` 


As regards climate, the two points to be specially con- 
sidered are the rainfall and temperature. Of these the 


` most varied, and apparently the most capricious, is the 


rainfall, which alone imparts to the Highlands very great 


‘diversity tn its climates. 


An annual rainfall of forty inches may be taken as the 
limit separating the dry climates of the East from the 


-wet climates of the West Highlands.e If a line be drawn 


from Pérth to Cape Wrath, all parts~of. Scotland to the 
east of it have, roughl} speaking, a rainfall'not exceeding 


- forty inches, whereas to westward of that line the annual 


i 


rainfall exceeds that atnount. Hence the Eastern Grami 


„pians, the Highlands between the Don and Moray Firth, 


and the Highlands of Eastern Perth, Eastern Inverness, 
Eastern Ross, Eastern Sutherland, and Caithness are 
characterised by climates which are comparatively dry, 
and therefore bracing. A 

: A glance at the map will show that the whole of the 
Scottish Highlands is, with respect to the west-south-west 
winds, entirely unprotected by Ireland, and completely 


“exposed to these vapcur-laden winds of the Atlantic. 
“Over the whole of Scotlarid to the south-of the Forth 
and Clyde, which may be regarded as under the lee of 


Ireland, the average rainfall at no station exceeds 66 
inches, with the single exception of Ettrick Pen Top, 
2268 feet high, at which fourteen years’ observations 
gave an annual average of 71 inches. ; : 

On the other hand, the Highlands to the north of the 
Clyde aré fully open to the west-south-west winds of the 
Atlantic, and there ‘accordingly the late summer and 
autumnal rains set in early and with great copiousness. 
Over an extensive tract resting, as it were, on a base line 
stretching from Dunocn to Balquhidder, and extending 
north-westward to beyond Dunvegan, in Skye, the annual 
rainfall is at least 80 inches. In this extensive region the 
heavieswrainfalls, and therefore wettest climates are met 
with in situations either inclosed among mountains of 
rugged grandeur, such as the districts about Lochs 
Coruisk, Hourn, and Shiel, or up and over such plateaux 
as that whence rise the Tay, Leven, Orchy, Aray, and 


.Falloch. The spot of largest rainfall in Scotland, so far 


as known, is near the head of Glencroe, situated between 
Lochs Fyne and Long, the mean annual amount there 
being 128 inches. Surrounding in a somewhat irregular 
manner this wet district, and stretching northward along 
the watershed, as far as Loch Assynt, is another region 
of twice the extent over which the rainfall is from 60 to 


- 80 inches. Again, on the east of this region, and between 


it and the hne marking an annual rainfall of 40 inches, is 
an extensive tract stretching as far as Cape Wrath, which 
has a rainfall from 40 to 60 inches annually, and the 
same rainfall is found in Western Sutherland, a large 
portion of Western Ross, the whole of the Hebrides, and 
all islands to the south, the surfaces of whith rise to no 


,'` great'height above the sea. 


Referenze has been made to the shelter afforded by 
Ireland in imparting a drier climate to places situated to 
the east-north-east of ıt The same principle is seen in 
the influence’of Skye and the Hebrides in bringing about 
the comparatively dry climate of Western Ross and 
Sutherland, the rainfall of which is from 15 to 20 inches 
less annually than in similar situations south of Skye, but 
unprotected from the rain-bringing winds of the Atlantic. 
Indeed of all places in the west situated to the-north of 
the Crinan Canal, Western Ross and Sutherland enjoy 
the driest, most bracing, and most desirable climates. 

This district has besides an additional advantage, 
which it possesses along with Skye and Western Invẹr- 


e 
from the ease In the east of Scotland the heawiest 
rains are brought by winds from the east, which are not 
unfrequently &£ccompanied with a downfall of 2 or 3 inches, 
or even on rare occasions of 4 inches of, rain in a day. 
The worst and most perSistent of these winds, which 
cause, perhaps, the most disagreeable weather of these 
climates, owing ‘to the mitture of cold drizzle and rain 
they bring with them, seldom deposit any rain over the 
west coast to the north of the Crinan Carfal, and over the 
west of Perthshire. Indeed, on -such occasions the 
weather in the west is almost always marvellously fine, 
and once enjoyed can never be forgotten, skfes of the 


utmost purity, beauty, and softness, a brilliancy and . 


warmth in the sunshine, a deliciousness in the air, and 
lights, colouring, and shades towards evening, of such 
infinite variety and beauty as perhaps no other climate 
can match. ` : 

As regards temperature, the great attraction 
climate of the Scottish, Highlands is its comparative 
coolness, and this coolness becomes, of course, all the 
greater, the higher we ascend above the sea. As com* 
pared with London, the summer temperature of Braemar, 


for example, dutiag the months ofeJuly, August, Sep- - 
tember, and Ccteber, is respectively 879, 9°°0, 9°1, and 


7”4 lower.. The evenings and the nights are proportion- 
ally colder than the days.. This is the climate which is 
best adapted for active exercise on the-hills and moors.'' 


The admirably bracing and other hygienic qualities of ` 


the air of places which have comparatively dry climates, 
and which are 700 feet and upwards above the sea, are 


everywhere recognised; and it is these qualities which ~ 


give the upper districts of Deeside, Donside, and , Spey- 
side the finest summer climates anywhere'to be found in 
the British islands, particularly for those whose systems 


require to be braced up for the work of the coming -~ 


winter. No other district, at these heights and tempera- - 
tures, which contribute so important an ingredient to the 
climatic conditions required, can be named, having at the, 
same time accommodation necessary for the comfort of 
summer visitors, which has not a summer-climate essen- 
tially wet. The climates of places 700 feet high and up- 
wards in Wales, the Lake' District, on the slopes of the 
Lead and Lowther Hulls, and eminently the West High- 
lands, can only be described as wet in comparison with 
those of the upper districts of the Dee, Don, and Spey. 
Many excellent summer climates, but of quite a differ- 
ent type, are to be found at somewhat lower levels. 
Among the best of these, omitting sea-side climates, may 
be named Pitlochrie, Blair Athol, Lairg, Banchory, Dun- 
keld, Crieff, and Inverleithen, together with Callander 
and Moffat, the last two, however, being decidedly wetter. 
The important point to be gttended to in selecting summer 


quarters in the Scottish Highlands is the rainfall, which is * 


really the element of weather on’ which differences of 
climate depend; and attention to this point ıs all the 


more necessary, since in not a few cases a dry climate ` 


and a wet climate are to be found at comparatively shor 


distances from each other. ; ade 





` ON “GETTING” COAL *BY MEANS- OF 
CAUSTIC LIME ` 


THE operation of “getting” or breaking down coal ~ 


from its original position in a seam cannot, in some 
cases, be effected with a sufficient degree of economy 
without the aid of blasting. But a certam-amount of risk 
always attends the use of explosive substances, when they 
are employed for this purpose in fiery mines which are at- 
the same time dry and dusty, unless certain precautions 
are taken which do note yet appear to be either generally-. 
observed or enforced by law. The existence of this 
danger has long been known, although its causes are only 


ness-shiré during the prevalence of rain-bringing winds | now beginning to be understoed; and inventors have 
pr : i 
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the same end without‘producing flame. 
Amongst these may be mentioned in this place:— 
I, Improvements in wedging processes. A long iron | 
wedge, placed in a previously drilled bore-hole between 
two strips of iron with flat faces and qonvex backs, is 
forced inwards by means of a screw or by hydraulic 
pres=ure, 


2. Improveménts ine blasting processes, - (a) A gun- 


' powder cartridge is placed in an ordinary bore- hole, but f 


- a cylinder filled with water occupies most of the remainder 
‘of the hole instead of the usual tamping of rubbish 


< (MacNab’s Patent), 


i done, the 


. grooves are kept uppermost in the bore-hole. 


(4) A dynamite cartridge inclosed 
in a waterproof bag is placed iz the interior of the water 
cylender of the last case (Abel’s modification). 

(The Writér conducted a long series of experiments 
with dynamite water-cartridges for Prof. Abel and the 
Commissioners* on Accidents ın Mines, and the results 
will doubtless be published for the benefit of other inves- 
tigators. In these experiments the mouth of the shot- 
hole was always situated in the centre of one side of a 
cubical bag containing 64 cubic feet of explosive gas.) 

3. The caustic linte process, which forms the principal 
subject of the present nofe. 

. Although the proposal to employ caustic lime in this 
manner is not quite new, its first successful application 
has been made by Messrs. Smith and Moore, at Shipley 


~ Collieries in Derbyshire, where, thanks to thé courtesy of 


these gentlemen, we lately saw it in operation under the 
superintendence of one of them. The seam of coal which 
is known as the Derbyshire Deep Hard, consists of three 
beds'in immediate ‘contact with each other. The top bed 
—one foot thick—is of inferior quality, and is left for a 
roof and permanently lost. The middle bed—z feet 10 
inches, thick—produces good marketable coal in large 
blocks, and constitutes the object of working. The 
bottom bed—7 inches thick—together with a bed of soft 
shale 10 inches thick, serves as a holing. The method of 
working is longwall—the faces being straight, and each 
about 100 yards long. The holing 1s carried in to a depth 
of about 3 or 4 feet under the coal’; and while it is being 
ont-of the mass which it is intended to ‘detach 
is supported upon short timber props (sprags) placed at 
distances of six feet apart. 

After the holing is Completed a series of horizontal holes 
three inches in diameter are drilled close to the roof to a 
depth of three feet or so. These holes are also about six 
feet apart. Seven cylindrical blocks of caustic lime, each 
2% iriches in diameter by 44 mmches long are ‘placed. in 
each hole. They are prepared by grinding burnt lime to 
a powder, and then compressing it into blocks of the 
required shape and dimensions under a hydraulic press. 


~, They are, naturally, kept and carried in air-tight boxes. 


There is a groove in each block parallel with its axis, and 
large enough to receive a pipe 4 inch in diameter. The 
An iron 
pipe unch in diameter, a few inches longer than the 


` length of the hole, provided with a stop-cock at its outer 


end, and with a cloth bag drawn over its inner end, is 
inserted into the groove of the first block and then forms 
a guide for the others. "Outside the last block the hole 
is firmly tamped first with paper, and then with rubbish. 


After all the holes have been charged, a quantity of | too. 


water, said to be equal in bulk to that of the caustic lime 
already occupying the hole, is 5 forced into each in succes- 
sion through the iron pipe. .Thıs is done by means of a 
hand-pump attached to a bucket, and provided with a 
short length of flexible hose. The "stopcock of each pipe 


is immediately closed after the water has been introduced.. 


This operation occupies about one rfinute for each. hole, 
and ‘the two men who carry it oft pass along the face 
from one end to the other. - 

A sound as of steam escaping under a high pressure is 
now heard, and here and there ibe tamping is blown out. 
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cipal intake air-way in the presence of dry coal-dust. _ 
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: beerPtrying to discover some other "method of arriving at Then follows the well-known sound of what ig technically 


called “ working ” while the coal is being separated from 
the upper bed by the pressure of@the expanding lime. 
After the lapse ‘of a few minutes it is found that the wholt 
mass of coal is resting upon the sprags, and these fave 
- only to be knocked out in orcer that it may fall in the face. 
The time réquired for the various operations may be 
divided as follows :—Drilling, 12 minutes ; charging, 4 
minutes ; introducing water, i minute ;-total, 17 antics 
for each bore-hole. 


Although this system is undoubtedly successful i in the ` 


circumstances under which it hás “been applied, it would 
he a mistake to assume that it is likely to have aflything, 
but a limited application. For t. has been found by 
experiment to be incapable-of breaking down a hard rock. 
or shale roof, such as is to be met with iff many mines in 
which blasting i is required for that purpose, and for that 
alone. 

Let us take the case of Risca Colliery, so notorious for 
great explosions, in which the roof of the roadways 
requires to be ripped down in order to get sufficient 
height for haulage purposes. The last great explosion 
took place at the beginning of the present year but, as 


«| only the four men who were ‘underground at the time 


‘were killed, it passed almost without remark. Neverthe- 
less, the damage done by it was immense ; coal-getting 
operations had to be suspended for over“ a month, and 
one large district of workings was entirely wrecked and 
was permanently abandoned. 

And what were the circumstances under which all thi 
Four men were firing four shots iz the prin- 


One of these shots blew out its tamping. The men were 
all found in the intake air-way, with their safety-lamps 
uninjured. 

This is a case which the dbjectors to the coal-dust 
theory both in this country and abroad would do well to 
ponder carefully. WILLIAM GALLOWAY 

. e ` a 


THE COLOURS .OF FLOWERS, AS ¥LLUS- 
TRATED BY THE BRITISH FLORA 
I. 
General Law of Progressive Modification 


‘PETALS are in all probability originally enlarged and- 


flattened stamens, which have been set apart for 
the special work of attracting insects It seeins likely 
that all flowers at first consisted of the central, organs 
alone—that is to say, of a pistil, which contains the ovary 
with its embryo seeds ; and of a few stamens, which pro- 
duce the pollen. But in those plants which took to ferti- 
hisation by means of insects—or, one ought rather to say, 
in those plants which insects took to visiting for, the sake 
of their honey or pollen, and so unconsciously fertilising— 
the flowers soon began to pro luce an outer row of barren 
and specialised stamens, adapted by their size and colour 
for attracting, the fertilising insects; and these barren 
and specialised stamens are what we commonly call petals, 
As the stamens of almost all flowers, certainly of all the 
oldest ‘and simplest flowers, are yellow, it would seem 
naturally to follow that the earliest petals would be yellow - 
When the stamens of the outer row yere flattened’ 
and broadened into petals, there would be no particular 
reason why they should change their colour; and, in the, 
absence of any good reason, they doubtless retained it as” 
before. Indeed, the earliest "and simplest types of existing 
flowers are almost always yelow, seldom white, and never 
blue; and this in itself would be sufficient ground for 
believing that yellow was.the original colour of all petals, 


But as it is somewhat heretical to believe, contrary to ' 


the general run of existing ‘scientific opinion, that petals 

are derived from flattened stamens, instead of from sim- 

| plified and attenuated leavess it may be well to detail here 
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the reasong for this belief. . “For if the petals were-origin- 
ally a row of altered stamens set apart forthe special 
function of attractin& insects, it would be natural and. òb- 
«vious why they should’ begin by being yellow; but if they 
were originally a set of leaves, which became thinner and 
more brightly coloured for the same purpose, it would be 
difficult to see why they should first have assumed any 
one colour rather than another. 

The accepted doctrine ag to the nature of petals is that 





Fic. r.—Transition from stamens to petals in the white water lily. 


discovered by Wolf and subsequently rediscovered by 
Goethe, who held that all the parts of the flower were 
really modified leaves, and that a gradual transition could 
be traced between them, from the ordinary leaf, through 
the stem-leaf-and the bract, to the sepal, the petal, the 
stdmen, and, the carpel. Now, if we look, at most 


- modern flowers, such a transition can undoubtedly be ob- 


served ; and sometimes it is very delicately graduated, so 





eo h 
"+ Fic. 2-~Transition from stamen (a) to petal (2) and sepal (c) in flower‘ 
z 3 3 eof double rose. ‘ 


that eyou can hardly say where each sort of leaf merges 
into the next. But, unfortunately for- the truth-of the 
theory as ordinarily understood, we now know that in the 
earliest flowers there were no petals or sepals, but that 
primitive flowering plants had simply leaves on the one 
* hand, and stamens .and ovules on the other. The oldest 
„types of flowers at present surviving, are certain gymno- 
sperms, stich as the cycads, of which the well-known 





Fic. 3,>-Verucal section of bramble (wh.te), 


Zamias of our’ conservatories may be regarded as good. 


examples. These have only naked ovules on the one 
hand, and clusters of stamens in a sort of cone on the 
other. The gymnosperms are geologically earlier than 
any other flowering plants. . But, if petals and sepals are 
later in origin than stamens and carpels, we can hardly 


“say that they mark the transition from one form to ¢he 
- other, any more than we cam say that Gothic architecture.) 7,“ But how do we know,” it may be asked,,“‘that the ` 
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classical Grgek. It is not denied, indeed, that the stamen 


andthe ovary are themselves by origin modified leaves— 


that part of the Wolfian theory is absolutely irrefutable— 
but with the light shed upon the subject by the modern 
doctrine of evojution, we can no longer regard petals and 
‘sepals as intermediate stages between the two. The 


earliest flowering plants had true leaves on the one Hand, ' 





oe j j 
, Fic. 4-—Vertical section of apple blossom (pinky white). 
. 


e, ke 
and specialised pollen-bearing er ovule-bearing leaves on 
the other hand, which latter are what in their developed 
forms we call stamens and carpels; but they certainly had. 
no petals at all, and the petals of modern flowers have 
been produced at some later period. 

All stamens show a great tendency easily to become 
petaloid, that is to say, to flatten out their filament, and 
finally to lose their anthers. In the waterhlies we can 





Fic. 5.~—Vertical section of dog-rose (bright pink). 


trace aregular gradation from the perfect stamen to the per- 
fect petal, Take for example our common English white 
Nynphea alba (Fig. 1). In the centre of the flower we find 
stamens of the ordinary sort, with rounded filaments, and 
long yellow anthers ; then, as we move outward, we find 
the filaments growing flatter and broader, and the anthers 
less and less perfect ; next we find a few stamens which 
look exactly like petals, ofily that they have two abortive 





Fic. 6.—Vertical section of buttercup (prim.tive yellow), 


anthers stuck awkwardly on -to their summits; and, 
finally, we find true petals, broad and flat, and without 


any trace of the anthers at all. Here in this very ancient. ~ 


though largely modifiéd flower we have stereotyped for 
us, as it were, the mode in which stamens first developed 
into petals, under stress of insecf selection. 
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tragsition was not in the opposite direction? How do we 
know that the waterlily had not petals alone to start with, 
and that these did not afterwards develop, as the Wolfian 
hypothesis woyld have us believe, into stamens?” For 
a very simple reason. The theory of Wolf and Goethe is 
quite incompatible with the doctrine of development, at 
least if accepted as a historical explanafion (which Wolf 
and Goethe of course never meant it tobe). Flowers can 





Fic. 7.—Water crowfoot (white with yellow centre). t 


and do exist withdut petals, which are ag essential part of 
the organism, but a merg set of attractive coloured ad, 
vertisements for alluring insects; but no flower can pos- 
-sibly exist without stamens, which are one of the two 
essential reproductive organs in the plant. 

Indeed, if we examine closely the waterlily petals, it is 
really quite impossible to conceive of the transition as 
taking place from petals to stamens, instead of from sta- 
mens to petals. It is quite easy to understand how the 
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Fic. B.—Columbine (bluish purple) 


filament of an active stamen may become gradually flat- 
tened, and the anthers progressively void and function- 
less; but it is very difficult to understand how or why a’ 
„petal should first begin to develop ån abortive anther, 
and then a partially effective anthér, ‘and at last a perfect 
_stamen. The one change is comprehensible and reason- 
able, the other change is meaningless and absurd. 


In many other cases besides the waterlily, we know 


Me kd 
that stamens often turn into petals. Thus the numerous 
coloured .rays of the Mesembryanthemums are acknow- 
ledged by many botanists to be fattened stamens. In 
Canna, where one anther-cell is abortive, the filament ôf 
the solitary-stamen becomes petaloid. In the gtnger 
order, one outer whorl .of stamens resembles the tubular 
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Fic o. „FIG, 10. 
Fic. 9.—Petal of columbine, secreting honey in its spur. 
hood (deep blue). @ 





Fic. 10 ~-Monks- 


corolla, so that the perianth seems to consist of nine lobes 
instead of six. In orchids, according to Mr. Darwin, the 
lip consists of one petal and two petaloid stamens of the 
outer whorl. In double roses (Fig. 2) and almost all other 
double flowers the extra petals are produced from tle sta- 
mens of the interior. In short, stamens generally can be 





Fig. 11 — Petals of monkshaod modified into nectaries 


readily converted into petals, especially in rich and fertile 
soils or under cultivation. The change is extremely common 
in the families of Rasuncuiacee, Papaveracee, Magno- 
liacea, Malvacée, and Rosacea, all very simple types. 
LoSking at the question as a whole, we can see how 
petals might easily have taken their origin from stamens, 
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while*it is difficult to understand how they could have 
taken their origin from ordinary leaves—a process of 
which, if it ever tool place, no hint now remains to us. 

* In a few rare instances, petals even now show a slight 
tendency to revert to the condition of fertile stamens. In 
Monandra fistulosa the lower lip is sometimes prolonged 





_ into a filament bearing an anther: and the petals of shep- 


herd’s-purse (Capsella bursa-pastoris) have been observed 
antheriferous. > ‘ 

But if the earliest petals were derived from flattened 
stamens, it would naturally follow that they would be for 
the most part yellow in colour, like the stamens from 
whichethey took their origin. How, then, did some ef 


‘them afterwards come to be white, orange, red, purple, 


lilac, or blue ?- - 

The different”hues assumed by petals are all, as it were, 
laid up beforehand in the tissues of the plant, ready to be 
brought out at a moment’s notice. And all. flowers, as 
we know, easily sport a little in colour. But the question 
1s, do their changes.tend to follow any regular and definite 
order? Is there any reason to believe that the modifica- 
tion runs from any one colour towards any other? Appa- 
rently, there is. Al flowers, it would seem, were in their 


_ earliest form yellow ; then some of them became white ; 


after that, a few of thém grew to be red or purple; and, 
finally, a comparatively small number acquired various 
shades of hlac, mauve, violet, or blue. - 

Some hints of a progressive law in the direction of a 
colour-change from yellow to blue are sometimes afforded 
us even by the successive stages of a single flower. For 
example, one of ouz common little English forget-me- 


: nots, Myosotis versicolor, is pale yellow when it first 


opens ; but as it grows older, it becomes faintly pinkish, 
and ends by being blue like the others of its race. Now, 
this sort of colour-change 1s by no means uncommon ; 


and in almost all known cases it is always in the same’ 


direction, from-yellow or white, through pink, orange, or 
red, to purple or blue. Thus, one of the wall-flowers, 
Cheiranthus. chanfeieo, has at first a whitish flower, then 
a citrgn-yellow, and finally emerges mto red or violet. 
The petals of Stylédium fruticosum are pale yellow to 
begin with, and afterevards become light rose-coloured. 
An- evening primrose, CG:nothera tetraptera, has white 
flowers in its first stage, and red. ones at a later period of 
development. Coda scandens goes from white to violet; 
Hebiscus mutabilis from whitethrough flesh-coloured, to red, 
The common Virginia stock of our gardens (Malcolmia) 


‘often opens of a pale yellowish green; then becomes 


faintly pink; afterwards deepens into bright red; and 
fades away at last into mauve or blue. Fritz Miller 
noticed in South America a Lantana, which is yellow on 
its first day, orange on the second, and purple on the 
third. The whole femily of Boraginacee begin by being 
pink, and end by being blue. In all these and many 


“other cases the gereral direction of the changes is the 


same. They are usually set down as due to varying de- 
grees of oxidation in the pigmentary matter. - 
If this be so, there 1s a good reason why bees should 


be specially fond oF blue, and-why blué flowers should 


be specially adapted for fertilisation by their aid. For 
bees and butterflies are the most highly adapted of all 
insects. to honey-seeking and flower-feeding. They have 
themselveseon their side undergone the largest amount of 
spécialisation for that particular function. -And if the 
more specialised ard modified flowers, which gradually 
fitted their forms and the position of their honey-glands 
to the furms of the bees or butterflies, showed a natural 
tendency to pass from yellow through pink and red to 
purple and blue, it would follow that the insects which 
were being evolved side-by side with them, and which 
were aiding at the same time in their evolution, would 
grow to recognise these developed colours as the visible 
rymbols of thosé flowers from which they could obtain 
the largest amount gf honey with the least possible 
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trouble. Th&s it would finally” result that the ordénary 
unspecialised -flowers, which depended upon small insect 
riff-raff, would be mostly left yellow or white ; those which 
appealed to rather higher -insects would become pink or 
red; and those which-laid themselves out for bees and 
butterflies would grow for the most part to be purple or 


“blue. 


Now, this is very much what we, actually find to be the 
case in nature. The simplest and earliest flowers are 
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those with regular, symmetrical open cups, :like. the ` 


Ranunculus genus, the Potentzllas, and the Adsinee on, 
chickweeds, which can be visited by any insetts wHatso: 
ever: and these are in laige part yellow or white. A 
little higher are flowers, lige the campions or Szlenea, 
and the stocks (Matthiola), with more or Jess closed cips, 
whose honey can only be reached by more §pecialised 
insects; and these are ofteper, pink op reddish, More 
profoundly modified are those irregular one-sided flowers, . 
like the violets, peas, and orchids, which have assumed 
special shapes to accommodate bees or other specific 
honey-seekers ; aud these are often purple and not infre- 
quently blue. Highly specialised in another way aré the” 
flowers hike harebells (Campanula)pscabious (Dipsacea).. 
and heaths (Zricacez), whosee petals have all coalesced - 
into a tubular corolla; and these might almost -be said to 


are the flowers, like labiates (rosemary, Salvia, &c.) and 
speedwells (Veronica,) whose tubular corolla has been 


- 


.be usually purple or blue, And, finally, highest of all. , 


turned to one side, thus combining the united petals with ; 


the irregular shape; and these are almost invariably 
purple or blue. : 

' The very earliest types of angiospermous flowers now 
remaining are those in which the carpels still exist, in a 
separate form, instead of being united into a single com- 
pound ovary. Among Dicotyledons, the families, some 
of whose members best represent this primitive stage, are 
the Rosacee and Ranunculacee ; among Monocotyledons, 
the Adsuacee, We may conveniently begin with the 
first group: a ince 

. The roses form a most instructive family. -As a whole 
they are not very highly déveloped flowers, sice all of 
them have simple, open, symmetrical blossoms, generally 
with five distinct petals. But of all the rose tribe, the 


Potentillegz, or cinquefoil group, seem to make up the - 


most central, simple, and primitive members. They are 
simple low, creeping weeds, and their flowers are of the 
earliest symmetrical pattern, without any specialisation of 
form, or any peculiar adaptation to insect visitors.. Now- 


among the potentilla group, nearly all the blossoms have ~ 


yellow petals, and also the filaments of the stamens 
yellow, as is likewisé the case with the other early allied’ 
forms, such as agrimony (Agrimonia Eupatoria), -and 
herb-bennet (Geum urbanum)’ Among our common 
yellow species are Potentilla reptans (cinquefoil); 2. 
tormentilla, P. argeniea, P` verna, P. fruticosa, and P. 
anserina. Almost the only white potentillas in England 
are the barren strawberry (P. fragariasirum), and the 
true strawberry (Fragaria vesca), which have, in many 
ways, diverged more than any other species from the 
norma of the race. Water-avens (Geum rivale), how- 
ever, a close relative of herb-besnet, has a dusky purplish 
tinge ; and Sir John Lubbock notes that it secretes honey, 
and is far oftener visited by insects than its kinsman. - 
The bramble tribe (dee), including the blackbérry (Fig. 
3), raspberry, and dewberry, have much larger flowers than - 
the potentillas, and are very greatly frequénted by winged 
visitors. 
a pinky tinge, especially on big, well-grown blossoms. 
One step higher, the cherries and apples (though geneti- 
cally unconnected), have very large and expanded petals. 
(Fig. 4), white toward the centre, but blushing at the 
edges into rosy pink or bright red. Finally, the true 
roses (Fig. 5), whose flowers are the most developed of 
all, have usually broad pink petals (like those of our own 
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Their petals are usually pure white, often with . 
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dog-wse, Rosa canina, È. villosa, R. rubyginosa, &c.), 
which in some still bigger exotic species become crimson 
or damask» of the deepest dye. They are hore sought 
after by insects than any others of their family. ’ 
- Now, if we look closely at these facts we see that they 
have several interesting implications. ._The yellow poten- 
tillas have the very simplest arrangement of the carpels 
in the whole family, and their fruit is of the most primi- 
tive character, consisting only of little dry separate nuts. 
They have altered very little from their primitive type. 
~ Accordingly almost all the genus is yellow; a very few 
members ohly are white ; and these in their habits so far 
vary from the rest that they have very erect flowers, and 
three leaflets mstead of five or more to each leaf. One of 
them, the strawberry, shows still further marks of special 
differentiation, in that it has acquired a soft, pulpy, red 
fruit, produced hy the swelling of the receptacle, and 
adapted to a safer mode of dispersal by the aid of 
birds. This group, however, ipcluding Geum, cannot 
claim to be considered the earliest ancestral form of the 
roses, because of its double calyx, which is not shared by 
other members of the family, as it would be if it had 
belonged to the actual common ancestor « ‘In that respect, 
agrimony more nearly represents the primitive form, 
though its, tall habit and large spikes of flowers show that 
it also has undergone a good deal of modification. Never- 
theless, the yellow members of the potentilla group, in their 
` low creeping habit, their want of woodiness, and their 
simple fruit, certainly remain very nearly at the primitive 
ancestral stage, and may be regarded as very early types 
of flowers indeed. It is only among handsome and showy 
exotic forms which have undergone a good deal more 
modification, that we get brillant red-flowered species 

like the East Indian P, nepalensis and P. atropurpurea, 
But as soon as the plants rise a httle m the scale, and 
the flowers grow larger, we get a general tendency towards 
white and pink blossoms. Thus the Prune have diverged 
from the central stock of the rose family in one direction, 
„and the Pomee and Roseæ in another; but both alike 
begin at once to assume white petals; and as they lay 
themselves out more and more distinctly for insect aid, 
the white passes gradually into pink and rose colour. To 
trace the gradations throughout, we see that the Rubee 
or brambles are for the most part woody shrubs instead 
_ of being mere green herbs, and they have almost all 
whitish blossoms instead of yellow ones ; but their carpels 
still remain quite distinct, and they seldom rise to the 
third stage of pinkiness; when they do, it 1s generally 
just as they are fading, and we may lay it down as a 
common principle that the fading colours of less developed 
petals often answer to the normal colours of more deve- 
loped. In the Prun-ea, again, the development has gone 
much further, for here most of the species are trees or 
hard shrubs, and the number of carpels ıs reduced to one. 
They have a succulent fruit—a drupe, the highest type— 
and though the flower contains two ovules, the ripe plum 
has only one seed, the other having become abortive. All 
these are marks of high evolution: indeed, in most 
respects the Pruneæe stand at the very head of the rose 
family, but the petals are seldom very expanded, and so, 
though they are usually deeply tinged with pink ip the 
cherry (Prunus cerasus), and still more so in larger exotic 
blossoms, like the almond, the peach, and the nectarine, 
they seldom reach the stage of red. Our own sloe (P. 
‘commtunis) has smallish white flowers, as has also the 
Portugal laurel (P. Zus¢fantcus), In these plants, in fact, 
higher development has not largely taken the direction ot 
increased attraction for insect fertilisers; it has mainly 
concentrated itself upon the fruit, and the devices for its 
-its dispersal by birds or mammals. Imthe Rosee, on the 
other hand, though the fruit is less» hyghly modified, the 
methods for insuring insect fertilisation are carried much 
further. There are several carpels, but they are inclosed 
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much enlarged indeed, while in some species the etyles 
are united in a column. As regards msect attraction, 
indeed, the roses are the mos: advanted members of the 


family, and it is here accordingly that we get the highest 


types of coloration, Mosz of them are at Jeast pink, and 
many are deep red or crimson. Among the Pomeg we 
find an intermediate type (as regards the flowers alone) 
between Rosee and Prunce; the petals are usually bigger 
and pinker than those of the plums ; not so big or so pink 
as those of the trueroses. This interesting series exhibits 
very beautifully the importance as regards coloration of 
mere expansion in the petals. Taking them as a whole, 
we may say that the smallest petals in the rose fangily are 
generally yellow; the next in size,are generally white; 
the third in order are generally pink; and the Jargest are 
generally rose-coloured or crimson. s 

Even more primitive in type thar the Rosace are the 
lowest members of the Aanunculacee, or buttercup 
family, which perhaps best of all preserve for us the 
original features of the early dicotyledonous flowers. 
The family is also more interesting than that of the roses, 
because it contains greater diversities of development, 
and accordingly covers a wider range of colour, its petals 
varying from yellow to every shade of crimson, purple, and 
blue. The simplest and least differentiated members of the 
group are the common meadow buttercups, forming the 
genus Ranunculus (Fig. 6), which, as everybody knows, 
have five open petals of 2 brilliant golden hue, Nowhere 
else is the exact accordance in tint between stametis and 
petals more noticeable than in these flowers. The colour 
of the filaments is exactly the same as that of the petals ; 
and the Jatter are simply the former a little expanded and 
deprived of their anthers. We have several Enghsh 
meadow species, all with separate carpels, and all very 
primitive in organisation, such as Æ, acris (the central 
form), R. bulbosus, R. repens, R. flammula, R, sceleratus, 
R. auricomus, R. philonatis, xc. In the lesser celandine 
or pulewort, R. ficaria, there is a slight divergence from 
the ordinary habit of the genus, in thatthe petals, instead 
of being five in number, are eight or nine, while the sepals 
are only three; and this divergence is accomparted by 
two slight variations in colour : the outside of the petals 
tends to become slightly coppery, and the flowers fade 
white, much more distinctly than in most other sp@cies 
of the genus. 

There are two kinds of buttercup in England, however, 
which show us the transition from yellow to white actually 
taking place under our very 2yes. These are the water- 
crowfoot, R. aguatilis, and its close ally, the ivy-leaved 
crowfoot, R. hederaceus, whose petals are still faintly 
yellow toward the centre, but fade away into primrose 
and white as they approach the edge (Fig. 7). We have 
already noticed that new colours usually appear at the out- 
side, while the claw or base of the petal retains its original 
hue; and this law is strikingly illustrated in these two 
crowfoots. White flowers of the same type as those of 
water-crowfoot are very common among aquatic plants of 
like habit, and, they seem to be especially adapted to 
water-side insects. 

In many Ranunculacee there is a great tendency for 
the sepals to become petaloid, and this peculiarity 1s very 
marked in Caltha palustris, the marsh-marigold, which 
has no petals, but bright yellow sepals, so that,it looks at 
first sight exactly like a very large buttercup. 

The clematis and anemone, which are more highly 
developed, have white sepals (for the petals here also are 
suppressed), even in our English species; and exotic 
kinds varying from pink to purple are cultivated in our 
flower-gardens. i 

It is among the higher ranunculaceous plants, how- 
ever, that we get the fullest and richest coloration. Colum- 
bines (Agidlegia), are very specialised forms of the but- 
tercyp type (Fig. 8). Both sepals and petals are brightly 


within the tube of the @alyx, and the petals are very | coloured, while the latter organs arg produced above into 
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~ long, bow-shaped spurs, each of which secretes.a drop of 
honey (Fig. 9). The carpels are also reduced to five, the 
regularity of numbé@r being itself a common mark of 
advance in organisation. Various columbines accord- 
ing range from red to purple, and dark blue. Our 
English species, 4. vz/garés, is blue or dull purple,-though 
vit readily reverts to white or red in cultivated varieties. 
- Even the columbine, however, though so highly special- 
ised, is not bilaterally but circularly symmetrical. This 
last and highest mode of adaptation to insect visits is found 
in larkspur (Delphinium ajacis), and still more developed 
im the curious monkshood (Aconitum napellus), Fig. 10. 
-© “Now Wrkspur is usually blue, though white or red blas- 
soms sometimes occug by reversion ; while monkshood is 
one of the,deepest blue flowers we possess. Both show 
very high mark8 of special’ adaptation ; for besides their 
bilateral form, Defékinium has the number of carpels 
reduced to one, the calyx coloured and deeply spurred, 
‘and three of the petals abortive; while Aconitum has 
the carpels reduced to three and partially united into a 
compound ovary, the upper sepals altered into a curious 
coloured hood or helmet, and the petals considerbly 
modified. All these very complex arrangements are 
definitely correlated with the visits of insects, for the two 
highly abnormal petals under the helmet of the: monks- 
hood (Fig. 11} produce honey; as do also the two long 
petals-within the spur of the larkspur. Both flowers are also 
specially adapted to the very highest class of insect visitors. 
Aconitum is chiefly fertilised by bees; and: Sir John 
Lubbock observes that “ Anthophora pilipes and Bombus 
fortorum are the only two North European insects which 
have a proboscis long enough to reach to the end of the 
spur of. Delphinium elatum. A. pilipes, however, is.a 
spring insect, and has already disappeared, before the 
Delphinium: comes into flower, so that it appears to 
depend for its fertilisation entirely on Bombus hortorum.” 
GRANT ALLEN 
(To be continued.) 


FREDERIC KASTNER 


REDERIC KASTNER, who is known to the scien- 
tific world as tħe inventor of the Pyrophone, has 
recegtly died, as we announced at the time, at the early age 
of thirty years. Hewas the son of an Alsacian composer 
of some merit, Georges Kastner, and was himself an ac- 
complished musician. Educated partly at Paris and partly 
at Strasburg, he imbibed a love of science, and at the early 
age of fourteen years was already assisting his teachers in 
the chemical laboratory. When seventeen years of age he 
invented and patented a novel form of electromotor, in 
which a series of electro-magnets were caused to act in 
succession upon a rotating arbor. After the war of 
1870-71, in which he was driven from Strasburg, he de- 
voted himself to studying the properties of musical 
fames. The discovery of Higgins in 1777, that a hydro- 
gen flame burning within the lower end of an open glass 
tube could set up a musical note, had been the starting 
point of a number of hitherto barren attempts by Schaff- 
gotsch and others. Without knowing anything of the 
experiments of Schaffgotsch, Barrett, or Tyndall, young 
‘Kastner set to work to experiment, with the deter- 
mination to construct a musical instrument on this 
principlé. For two years he worked at the sub- 
ject, endeavouring to temper the harsh tones of the 
flames and to produce a purity and constancy in their 
notes. He tried tubes of different sizes and forms. He 
varied the form of the gas jet, and essayed to introduce 
two or more jets into ane tube. At last, in 1871, he dis- 
- covered that when he employed zwo flames he could 
control their note at will, being silent when both were 
close together, but: producing sound when they were 
separated, This phenomenon, which Kastner called the 
' interference of flames, was the real starting-point of 
“Kastner's Pyrophone o» Fftme-Organ, which he patented 
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in 1873. Tisis organ had for its pipes glass tubes of 
different lengths, two hydrogen flames burning in each at - 
the proper “height. A very simple lever-atrangement 
served to separate the flames at will. „ñ this form the 
instrument was presented to the Académie des Sciences 
at Paris, and publicly exhibited. Two subsequent improve~ 
ments followed” A circle ofsmall jets of common coal gas 
was found to answer quite as well as the two hydrogen jets, 
the circle being constructed so that by *a simple mecha- 
nical contrivance it could be increased or diminished in 
size, thus separating or reuniting the flames at will. The 
second improvement was the application of electric cur- 
rents and an electromagnetic apparatus enabling the flame- 
organ to be played at a distance. The first instrument 
of this kind constructed by Kastner was in the form of a _ 
singing-lustre hung from the chandelier in hig mother’s 
house. The pyrophone was shown at the Royal Institu- 
tion in January, 1875, and at the Society of Arts in the 
succeeding month. It was also shown at the Loan Col- 
lection of Scientific apparatus at South Kensington in 
1876, and at the Paris Exhibition in 1878. In 1876, 
Moreover, an account of the instryment and: of the 
researches whicleled to its construction was published ‘by 
Kastner under the title of “‘Flammes Chantantes.” The 
strange, weird tones produced by the instrument attracted 
the notice of musicians. Gounod sought to introduce the 
pyrophone into his opera of “Jeanne d’Arc,” and Keene- 
mann at Baden Baden, in 1879, actually introduced the 
instrument on one occasion. A decline, however, seized 
the young inventor, whose strength for some years ebbed 
slowly away, and he died all too soon to see his invention 
fairly recognised by the public. 








THE NEW AFRICAN EXPEDITION | 


T is now understood to be quite settled that a new 
African exploring expedition will start next year. 
The Royal Geographical Society have, as might have 
been expected, taken the opportunity of Mr. Joseph e 
Thomson’s return from the completion of his engagement 
to the Sultan of Zanzibar to obtain his services as leader, 
ae it is certain that no bettter selection could have been: 
made. 
Mr. Thomson will leave England in the Spring of 1883, 


‘and proceed to Zanzibar to organise the expedition. 


From Mombas, a port on the East African coast, to the 
north of Zanzibar, he will direct his course straight to: 
Kilimandjaro, and do his best to explore the snowy 
ranges of this celebrated mountain, which but one Euro- 
pean has as yet ever reached. Passing across the water- 
parting he will then descend through.an entirely unknown 
country to the eastern sħore of Lake Victoria Nyanza, 
and return to the coast by a more northern route, in 


Lake Baringo and Mount Kenia—another peak known 
to run far above the snow-level, but concerning which , 
further details would be very desirable. i 

As a mere geographical expedition it will be thus seen 
that the proposed route will be one of great interest, em- 
bracing, as it does, the transjt through much utterly 
unknown country, and the exploration of two-mysterious 
snow-crowned mountains, which, according to the usual 
view of the conformation of the African Continent, appear ` 
to be quite out of place in the districts in which they‘are: 
situated. Bus still more interesting problems will be 
solved, if steps are taken to investigate the unknown 
fauna and flora of Kilimandjaro and Kenia. The animal 
and vegetable life of these mountains must bé entirely 
different from that of the plains by which they are Sur- 
rounded. They will prove to have been derived either 
by modification fromm the adjacent lower districts, or by 
immigration from the north—in any case, presenting 
phenomena of first-rate impogtance to the student of 
geographical distribution. 


° 
. 
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„the course of which it is hoped he may be able to visit ,_ 
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While, however, the Society, which; witi? its habitual 
energy, hag set on foot the proposed expedition, i is ready 
and willing to do all that is necessary to ensure success 
in the way of gepgraphical exploration, ıt daes not‘con- 
sider itself bound to undertake the further outlay which 
the investigation of the natuyal history ef Kilimandjaro 
and Kenia must necessarily require. To effect this in a 
satisfactory way, a zoologist and botanist should be 
attached to Mr. Thomson’s staff to-make the necessary 
observations -and collections. These gentlemen might 
perhaps be best left on the upper ranges of Kilimandjaro, 
while Mr. Thomson descends to the shores of the Victoria 
Nyanza, to rejoin him on: -his return towards the sea- 
coast. However this may be arranged, it is obvious that 
the addition of two Europeans to the expedition and the 
transport of their collection from the interior cannot be 





effected without* materially increasing the cost. It is 


hoped, therefore, that the British Association for the 
Advancement of Science, which thas already been in cor- 
respondence with the Geographical Society upon the 
subject of the proposed expedition, will take up this 
branch of the question, and at the appraaching meeting 
at Southampton supply the funds necessary for the pur- 
pose. It would be a gréat misfortune if the excellent 
opportunity of solving a problem of first-rate importance 


_ which thus presents itself were to be thrown away for 


want of the few hundred pounds required to send out 


- naturalists in company with the proposed expedition.” 
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We can only express, for the present, the deep regret with 
which we learn the death of Prof. F. M. Balfour, a regret 
which we are sure will be shared by all who know anything of 
Mr. Balfour's career. The details to hand of the accident which 
led to Mr. Balfour’s death are meagre. The news reached Cam. 
bridge on Sunday evening that he had been killed by a fall on 
the Alps. From later information ıt would seem that both Mr. 
Balfour.and his guide met with their deaths: on the glacier of 
Fresney, on the south side of Mont Blane, about five miles west 
of the village of Courmayeur, The bodies have both been found, 
Mr. Balfour was only thirty-one years of age. - 


“Mr. GEORGE P, MARSH, the venerable American Minister at 
Rome, whose death, at the age of eighty-one years, has just been 
announced, was known asthe author of the interesting work on 
“The Earth as Modified by Human Action,” reviewed in 
NATURE,- vol. xi. p. 82. His well-known work on ‘* The 
Origin and History of the English Language” is also marked by 
a true scientific spirit. ` 

Tue German Association of Nafwalists and physicians meets 
this year at Eisenach, from September 18 to 21. In deference 
to the wishes of many members, the duration of the meetmg 
has been shortened this year by curtailigg the festivities which 
have hitherto held so large a place in the proceedings of this vener- 
able association. The Association, however, will really begin its 
work on the Sunday evening (September 17) by a ‘‘ Zusammen- 
kunft im ‘ Tivoli,’ ” and finish on the Friday (22nd) by an ex. 
eursion to Kissingen, the programme includmg lunch, dinner, 
supper, and ball. On- the 18th, Prof. Haeckel will give a 
lecture ‘‘On the Interpretation of Nature by Darwin, Goethe, 
and Lamarck”-; and on the 2rst Prof. Rehmke lectures on 
“Physiology and Kantism.” As the German Association meets 
quite a fortnight later than our own, there is nothing to hinder 


_ English men of science attending both, It is a pity some 


atrangement could not be come to among the various associa- 
tions to prevent simultaneous meetings. ‘The English, French, 
and American Associations ali meet tls year at the -ame time; 
the Americans, at least, night have arranged differently, seeing 
that their meeting in Montreal next month is intended to be to 


‘some extent international, g - 
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Mk. W. Å. FORBES, | the Prosector of the Zoological Society 
of London, has just left the country upon a four month’s expe- 
dition up the River Niger. During his absence Mr. W. N 
Parker has been appointed, Deputy Prosector to the Zoolggical 
Society. To him all communications should be addressed during 
Mr. Forbes’s absence. ` 


THE United States Government have voted 10,000/, for the 
International Fisheries Exhibition. 





last week, it is evident that the arrangements are progressing 


favourably. . ° 
i e 


Mr, EUGENE OATES, who has been eollecting in Pegu for the 
last fourteen yeas, is now in England, and has béen studymg 
for some months at the British Museum, his intention being to 
issueshortly a revised catalogue of the birds of Burmah, for 
which task his personal experiences in the field point him out as 
being admirably fitted. 


Mr. Wm Davison, whois so well known for his collections 
in Tenasserim and the Malay Peninsula, under the auspices of 
that energetic ornithologist, Mr. A. O. Hume, 1s also’ now in 


this country. We are glad to hear that Mr. Davison’s health is - 


fast becoming restored, and that he hopes soon to be able to 
return to the scene of his scientific explorations in Malaiasia. ~ 


VoL. 1. af a large work on ‘Electric Illumination” will 
shortly be pubhshed at the office of Axgencering. The volume 


refers to’ general principles, carrent generators, conductors, _ 


carbons, and lamps, the authors being Mr. Conrad: W. Cooke, 
Mr. James Dredge, Prof. O’Reilly, Prof. Silvauus P: Thompson, 
and M. H. Vivarez; the whole will be ‘edited by Mr. Dredge. 
A second volume will follow, tc comprise installations, motive 
power, cost of production and maintenance, electrical photo- 
metry, secondary batteries, accessories to electric lighting, &c., 
&c., together with the completion of the patent abridgements 


from 1872 to 1882, 
` 


Tue Algerian Government has sent, to France a scientific 
mission to study the means of destroyfng the Phylloxera, 
mostly composed of viticulturists, apprehensive that the pest may 
eventually cross the Mediterranean. 


‘* WHENCE comes the x of mathematicians?” is a question on 
which M. ce Lagarde supphes some curious information (in a 
note to the Gottmgen Royal Society of Sciences). The old 
Italian algebraists named the unknown quantity in an équation, 
cosa, or res (which they either wrote out- or denoted by, a sign). 


“These are translations of the Arabic Sez, thing, by which the 


Arabians in Spam indicated the unknown see alias the 
yg: Now it has 


been the rule in Spain to express the Arabic š S by the Latin x, 
Thus our mathematical x seems to have come from the Arabic 
for thing. Going further back, to the Greeks, ıt appears that 
Diophantus called the unknown quantity àp:ðuós ; and for this, 
a final sigma, accented, came to be written. It is thought the 
Arabians may have denoted this by their š, and called it by the 


Arabic equivalent of š ; thus our 12 would be 


name foi sng. The Greek name for the square of theunknown | 


quantity was dévauis, and for the cube «dos ; and the corre- 
sponding Arabian terms are clearly derived from these by trans- 
lation ; hence a probability of derivation in the other case 
(though not by translation). 


WE lately noticed a full report on education in the United 
States, as delineated and reviewed by the Bureau. A later 


Circular (No. 6) calls special attention to the present teaching- 


of physics and chemistry. The growth of science-teaching, it 

say$, ıs evident everywhere ; and how the movement will ‘cul- 

minate, no ‘one can say. To-day, ehemistry and Physics are 
bended 


From the statement made- 
by the Prince of Wales at a.meeting of the General Committee - 


It is 


* 
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taught im nearly all the academies and high schools in the land. 
Few cities report no teaching; and this circular is an attempt to 
catch the present aspect bf affairs, and to assist and guide them. 
The supply of science students from the training colleges is 
increasing fast, and the number of teachers able to give labora- 
tory instruction will soon be equal to the demand. The teaching 
at some of the older colleges, where thé accustomed routine of a 
classical education cannot be dropped, is among the least satis- 
factory. The newer schools refognise science as a mental gym- 
nastics and training equal to ‘‘ Euclid’s Elements and the Latin 
Grammar,” always insi~tiny upon the importance of experiment 
with did&ptic instruction. Ina great majority of cases, nevere 
theless, mere text-book werk is done, and as such work is little 
else than misehievous cram, our report advises that it be left out 
in primary and intermedigte schools, Far better so, than a long 
series of lectures listened to term after term ; for ‘three months 
of laboratory work will give more real insight into any science 
thar a whole year’s study of the printed page; the latter is like 
learning language from a grammar, only without attempting to 
translate or write exercises.” It is specially urged, therefore, 
that the experimenting be done dy the pupils, and the excellent 


‘results of such teaching, even to the youngest learners, are 


shown in very interesting cases quoted ; and the same principle 
is followed ın recommending that apparatus should be extempo- 
rised—this also by the puoils especially. ‘It will be invaluable 
to the future teacher ; ıt vastly increases his power to interest 
and instruct his pupils, and at the same time it deepens his own 
insight into the subjects taught” The value of physical and 
chemical knowledge to medical men, the inadequate training of 
many of whom in America we recently noticed, to naval officers, 
and to women, is specially indicated and enlarged upon. But 
any such appeal to practical motives is hardly necessary in 
America, for the complaint is also made that applied science is 
most in demand, while pure science and research are too 
commonly ignored, 

AT the last meeting of the Anthropological Institute, held at 
4, Grosv@hor Gardens, the residence of the President, General 
Pitt-Rivers, F.R.S., who eccupied the chair, Lord Talbot de 
Malahide read a paper or the Longevity of the Romans in North 
Africa* The author gave several instances of epitaphs and 
inscriptions on tombs of persons whose age had exceeded 100 


- years, ın some cases an age of 120, 130, and even 140 years had 


been attained. An imter2sting discussion ensued m which Mr. 
Villiers Stuart, M.P., Mr. Moncure Conway, Capt. Cameron, 
Mr. John Evans, Mr. Francis Galton, Sir Joseph Fayrer, Dr. 
Allen Thomson, Mr. Carmichael, and the President took part. 
Capt. R. F. Burton reed a paper on some Neolithic Stone 
Implements and other objects brought by himself and Capt 
Cameron from Wasa, on the Gold Coast. A large number of 
objects were exhibited by the authors and Mr. Ross, General 
Pitt-Rivers read a paper on the Egyptian Boomerang, and exhi- 


-bited several specimens, A large collection of Bushman drawings 


was exhibited by Mr. M. Hutchinson. é 

A NEW volume of the Classified Catalogue of the Library of 
the Royal Institution of Great Britain, by Mr. Vincent, the 
Librarian, is now ready; it includes the most important works 
published duryg the last twenty-five years, placed under tbeir 
respective heads, accompanied by a Synopsis and Indexes of 
Authors and Subjects. i 

THE half-yearly general meeting of the Scottish Meteorological 
Society will be held to-day. The business consists of (1) Report 
from the Council of the Society ; (2) Address by D. Milne Home, 


` of Milne Graden, Chairman; (3) The Rainfall of the British 


Islands, by Alexander Buchan, Secretary ; (4) The Chmate of 
Jerusalem, by Alexander Buchan, Secretary. 
IN a paper recently read before the Asiatic Society of Japan, 


entitled ‘‘ Religious and pglitictl ideas of the early Japanese; 
~. uu? 
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beginnings of the Japanese nation, and credibility of the national 
records,” Mr, B, H. Chamberlaln (according to the Yapan Mau), 
after mentioning the difficulties which beset investigation, and 
giving an analysis of the religious and so-called historical tradi- 
tions of early Japan, proceeded to draw, both from the matter 
itself and from thesmanner in which it was put together in the 
histories as we now have them, several conclusions as to the 
condition of the early Japanese, and the influences which 
moulded them into the united nation which meets us at thedawn ‘ 
of authentic history. The most important of these Conclusions 
| were :—1, That there were three centres of legendary cycles in 
ancient Japanese, Idzumo, Yamato, and Kinshsi, and that the 
country was probably divided int three or even a greater number 
of states. 2, That iustead of having only begun to communi- 
cate with the mainland of Asia at about the year 200 A, D., as 
was commonly supposed, there had never béen,. so far as we 
can judge, a time when communication did not exist, and that 
much of the so-called autochtonous civilisation was really im- 
ported, as was proved by a sifting of myths, and even by the 
test of language, the most archaic form of Japanese, containing 
a number of Chinese@vords for implementser ideas that had them- 
selves been borrowed. 3. That authentic history did notin Japan 
go back farther than A.D. 400, ze, more than a thousand yeas 
later than the date commonly accepted for its commencement. 
Mr. Chamberlain noticed in detail the items scattered through 
Kosh:ki, or oldest monument of Japanese literature, relative to 
the governmental arrangements and religious belief of ancient 
times, and showed that Shinto was not a religious system properly 
so-called, but rather a bundle of miscellaneous and often incon- 
sistent superstitions. 





Duninc a heavy thunderstorm in the Shetland Islands on 
Tuesday, which lasted several hours, a hill, three miles from 
Lerwick, was struck by lightning, and huge masses of rock and 
débris were thrown down on the public road which the hill over- 
hangs, filling up the road and the valley at the other side, and 
suspending traffic. The total weight of the fallen rock is 
estimated at 4co tons. 5 


Lasr week the statue of Manette Bey, the great French 
Egyptologist, was unveiled at Boulogne, ın presence of a large 
assembly, including several high officials of the French Republic. 


THE report on the proposed grant to the French Minister of 
Ports and Telegraph» of a sum of 3600/., in view of the meeting 
of Electricians, has been sent to the French Senate, after having 
been adopted by the Chamber of Deputies. This meeting will 
take place only in October. One of the reasons alleged for the - 
delay ıs the necessity of instaligng the magnetic instruments now 
in course of construction for the Observatory of Paris, The 
assent of the Fre ch Senate is stated to be beyond a doubt. 


From the ‘‘ Mimeral,Statistics of Victoria” for 1881 we see 
that the quantity of gold raised last year was 858,850 oz., being 
29,729 oz. more than the quantity obtained in 1880. The 
deepest shaft in the Colony is the Magdala at Stawell, which is 

2409 feet deep. 


e 

Some instructive results have been recently obtained by M. 
Spring, in studying the dilatation of isomorphous substances 
(Bull, Bele, Acad., No. 4). He experimented with five alums. 
These, he -hows, expand very regularly, and very little with nse 
of temperature from zero till a critical temperature is reached 
(different for each), at which there is rapid expansion, indicating 
decomposition. Up to 60°, the mean critical temperature, these ` 
alums may be said to qxpand ‘equally, and M. Spring is led to 
affirm that ésomorphoug sydstances have the same cocfficunt of 
expansion, or at least coefficients very little different. A pro- 
bable inference ıs that they -have the same coefficient of com- 
pressibility; this he has yet to tést. Thus, a similanty in 


. . ği 
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equal, 
` sequences only for gases, may be found to strike its roots even into 
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phymcal properties, between isomorphous subst&uces aud gases, 
is suggested ; and alaw similar to Avogadro’s may be applicable, 
VIZ., equal ‘volumes of those (isomorphous) substances must con- 
tain the ssme nufaber of molecules, In verification of this is 
the fact shown by M. Spring, that the quotients of the specific 
weights of the aluns by the respective moReular weights are 
Thus the'law of Avogadro, verified hitherto in its con- 


solid bodie-, and the problem of determining the molecular mag- 


- nitudes of the latter may one day receive a solution conforn.ably 


to modern theories of chemistry. M. Spring is extending 
his exammation to other isomorphous substances, and will also 
study the ratio of expansion and contraction in heteromorphous 
bodies. ` 


THE third instalment of Rr. Hermann `Muller’s- ‘ Further 
Observations on* the, Fertilisation of Flowers by Insects” is 
occupied by observations, suppleméntary to those recorded ın 


' his ‘* Befruchtung der Blumen durch Insekten,” on the insects 


‘ 


which visit particular species and assist iñ their pollimation, with 
some notes on cortesponding peculiaritiesadf structure in the 
flowers themselves. ft iseillustrated by a very beantifully, 
executed plate, - 


THE additions to the Zoolog cal Society’s Gardens during the 
past week include a Macaque Monkey (Macacus cynomolgus) 


` from India, presented by Lady Parkyns; an Egyptian Fox 


(Canis niloticus) from Egypt, presented by Mr. Horace Kemp ; 
two Coypu Rats (Myopotamus coypus) from South America, two 
Common- Night Herons (Nycticorax griseus), European, pre- 


sented by Mr. A. A. van Bemmelen ; two Californian Quails 


(Callipepla californica) from California, presented by Mr. J. 
Biehl; a Crocodile (Crocodilus, sp iuc.) from Black River, pre- 
sénted by Mrs. A, H. Jamrach ; an Aésculapian Snake (Coluber 
@sculaprt) from Central Europe, presented by Lord Arthur 
Russell, M.P.; two Australian Fiuit Bats (Preropus polioce- 
Phalus), a Black-breasted Peewit (Sarciophorus pectoralis), an 
Australian Monitor (Monitor gouldi) from Australia, two Porto 
Rico Pigeons (Cotuimba corensis) from the West Indies, a South 
Ameiican Jabiru (Mycteria americana), two Brown ,Thrushes 
(Turdus leucomelas) from South America, two Demoiselle 
Cranes (Anthropodes virgo) from North Africa, three Blue- 
shoulder.d Tanagers (Zanagra cyanoptera), a Striated Tan- 


ager (Tanagra striata), a Tanager (Saltutor, sp. me.) from + 


‘Biazil, two Scops Owls (Scops asto) from North America, 
two Yellow Sparrows (Passer luteus) from East Africa, two 
Beautiful Waxbills (Zstrelda formosa) from India, pur- 
chased; a Two-spotted Paradoxare (Nandinia binotata), a 
Hybrid Sclater’s Muntjac (between Cervaulus muntjac 2 and 
Cereulus lacrymans &), born in the Gardens, The following 
insects have- emerged in the Insect House during the past two 
weeks :—Sitk Moths: Actias selene, Telea polyphemus, Telea 
promethea ; Moths: Ceratocampa imperialis, Bombyx castrensis, 
Zygena filipendule, Liparis monacha, Deilephila vespertiho, 
Deilephila euphorbia, Bembecia hylaiformis, Plusia concha; 
Butterflies : Parnassius apollo, Melanagria salaihea, Goneopteryx 
rhamni, Vanessa io, Vanessa polychlorus, Araschnia levana var. 
prorsa, Theela betula, Theela spina, Epinephele janira, Eredia 
blandina, 





OUR ASTRONOMICAL COLUMN a 


THE WEDGE 'PHOTOMETER.—In a communication ‘to the 
American Academy of Arts and Sciences in May last (NATURE, 
vol, xxvi. p. 259), Prof. Pickering has gome remarks upon the 
use of a wedge of shaded glass as a meaus of measuring the light 
of the stars, He considers that, while it has been maintained by 
some writers that it is not a ngw device, ‘the credit for its intro- 
duction as a practical method of stellar photometry seems clearly 

* 


to belong to Prof. Pritchard, dizector of, the University Observa- 
tory, Oxford.” Various theoretical objections to this photo- 
meter have been advanced, and many sources of error suggested, 
but Prof, Pritchard has maue the best possible reply to them by 
measuring a number of stars, aud showing that his results are in 
very close agreement with others obtained elsewhere by wholly 
different metheds. His photometer “consists of a wedge of 
shade gle~s of a neutral tintinserted in the field of the telescope, 
and movable, so that a star may be viewed through the thicker 
or thinuer portions at will, Th® exact position is ifdicated by 
means of scale.” The measure of the brightness of the star is 
made by bringing it to the centre ofethe field and moving the 
wedge from the thin towards the thick end until the ‘stgr disap- 
Pears. Stars must always be kept in the centre of field*to insure 
the readings being comparable. But Brof. Pickering makes the 
ingemous suggestion that this photometer may be further simpli- 
fied by su stituting the earth’s diurnal p.otiun as a measure of 
the position of the star in the wedge’ at disappearance. “ıt is 
only necessary to insert in the field a bar parallel to the edge of 
the wedge, and place itat right angles to the diurnal motion, so 
that a star in its transit across the field will pass bebind the bar 
and undergo a continually increasing absorption as it passes 
towards the thicker portion of the wedge. It will thus grow 
fainter and fainter, until it finally disappears.” Then the 
interval of time from the passage behind the bar until the star 
ceases to be visible becomes a measure of its light, and the time 
will vary with the magnitude. As in Prof, Pritchard’s form of 
the instrument, it is only necessary to determine the value of a 
single constant. Prof. Pickering adds some suggestions with ` 


regard to observations with this photometer, and recommends ` - 


them to the attention of amateurs. 


THE OBSERVATORY IN YALE COLLEGE, U.S,.—Prof, H., A. 
Newton, who wa. appointed Director of the Winchester Obser- 
vatory ın Yale College, New Haven, U.S., in May last, has 
drawn up a report on the present state of this establishment, and 
of the prepaiations in progress for placing the instruments in 
new buildings specially erected to receive them. The heliometer 
ordered frum Repsold, of Hamburg, two years since, was re- 
ceived last +pring ; the cost, meluding freight, and other expenses 
to New Haven, being close upon 7460 dollars, To supplement 
the heliometer, aud also far independen® work, an equatorial 
telescope of 8 inches diameter was ordered from Mr. Howard 
Grubb of Dublin, and is expected in August, (No mention is 
made by Prof. Newton of the g-inch Alvan Clark refractor, 
which Yale College was stated to possess in the Smithsonian 
report on astronomical observations, 1880). About ninæacres 
from the southern extremity of the observatory lands have been 
set apart as a site fur the observatory, and the erection of two 


` towers for the heliometer and equatorial respectively, has béen 


commenced, The heliometer tower was expected to be ready 
for’the instrument early in July, the dome constructed by Mr. 
Grubb having been already put im place. It is intended by 
Prof. Newton to undertake such work with it, immediately it is 
available, as shall prepare for the most advantageous use of the 
instrument during the appreaching transit of Venus. In the - 
Smithsonian report referred to, the diameter of the object-glass 
is stated to be 6 inches. x 

The income derived from the fund set apart by the late Hon. 
O. F. Winchester, 1s to be applied for the maintenance of the 
observatury, The 8-inch equatorial has been purchased from 
funds generou-ly provided bya private individual, who for the 
present does notefesire his name to be mentioned. Undér the 
direction of Prof. H, A Newton, supported by such -hberality, 
astronomers will look forward to a bright future for the ‘* Ob- 
servatory in Yale College”—as, with the assent of Mr. Win- 
chester’s family, the institution is to be called. 


THE TRANSIT OF VeNnus.—In,consequence of the sudden 
death of Mr. Burton, who, as we mentioned last week, had béen 
appointed observer at Aberdeen Road, Cape Colony, we under- 
stand Mr.A. Marth will have charge or that station, 

It is not improbable that some readers may contemplate pro- 
ceeding for the purpose of observing this phenomenon (which 
will not recur till the year 2004), where it is visible from ingress 
to egress, and perhaps with a view at the same time of escaping 
a winter in this climate. !f sach there be, they might not readily 
fix upon a more auvantageous station than the’ Blue Mountain 
range in the island of Jamaica or its vicinity, Calculating for a 
poinf in longitude 77° 30’ W., latitude 18° 5 N., the times of 
contacts and sun’s altitudes are as follo&s :— 


“ The calculated intensity of light on August g'is equivalent to 


as we know many have done in past 


- examination of the heavens in future. 





Local] mean time. Sun’s altitude. 


h. m. s. eo: 
` First external contagt, Dec. 6 ... 8 52 37 a.m. ... 30 15 


e 5, internal <3 «0 ees G9 13 23 aM. ... 33 54 
- Last internal $ » 239 Spm... 32 17 
s» external = ,, 3o «ws 3 0 22pm. ... 28 29 


WELLS’ ComEeT.—The following places of this comet are for 
Greenwich midnight :— 


Decl. 


RA Log. distance from 

. hom s r N Earth. Sun. 

Joly 27... 16 39 I... +5 58°7 ... 0o*2614 ... 0'F380 
29... II 44 41... 5 38°3.... °2732 ... “1506 

3E a II 50 5... 5 18°5 ... '2867 ... °1626 
Augyst 2 oe IT 55 14. 4 59°3 %. "3004... ‘17429 
4 120 4 40° ... "3326... °1853- 

6... 12 4 51 4 22°7 ...' *3244 .. ‘1960 

we I.9 22... 4 5:2... 3358... ‘2064 

IO... I2 13 83... 3 482... 3469 .. 2164 
124.1217 54... 3 3U7 "3576 ... °2260 


14. 12 21 56 ... +3 15°79 H 0°3680 ... 


0°2354 


that at the first Harvard College observation on March 19, 


COMET-SEEKING IN THE SOUTHERN HEzMISPHERE.—From 
a communication to the Sydney Morning Herald, we learn that 
Mr. Tebbutt, of Windsor, N S.W., the discoverer of the great 
comet of 1861, has, at the instance of the Boston (U.S.) Scien-* 
tific Society, undertaken the organisation of a corps of amateur 
comet-seekers in Australia, and with this object has addressed a 
circular to several persons in the colonies, who have manifested 
an.interest in the science, We wish Mr. Tebbutt every success: 
the matter could not be in better hands. It would be easy to 
adduce numerous cases where the theories of these bodies have 
suffered from the want of southern observations, and it may be 
hoped, that in conjunc-ion with the systematic search undertaken 
hy a number of observers in America, and, we are glad to add, 
in this country also, it will be quite an exceptional case for a 
comet within range of ordinary telescopes to escape detection, 
years. The additions to 
the number of comets of short period during the last fifteen years, 
are-alone a sufficient inducement to institute more systematic 





, PHYSICAL NOTES 


AN organ-pipe sonomyter is described in the American Four- 
nal of Science, by Mr. Le Conte Stevens. The ordinary reson- 
ance box of the sonometer is in this instance replaced by a double 
organ-pipe of spruce fir-wood, tuned to give the note C=132 
vibrations. Three steel wires are stretched above, two being 
tuned to the fundamental, the other strained to various degrees 
of tension by a lever and a sliding weight. There are also 
arrangements for sharpening or flattening the note of one of the 
pipes at will, so as to produce beats. By varying the wind- 
pressure, the natural Sarmonics of the pipes can be produced. 
The object of the instrument is to afford a convenient means of 
producing the notes of the natural scale and those of the tem- 
pered scale, by way of contrasting them with one another.. The 


apparatus has several other uses as a lecture instrument in 
acoustics, 


M. CAILLETET has invented a new pump for compressing 
gases to a high degree of compression. The main point in its 
construction 1s the method by which he obviates the existence of 
useless space between the end of the pistoh-plunger and the 
‘valve, which closes the end of the cylinder. This he accom- 
_plishes by inverting the cylinder and covering the end of the 
plunger with a considerable quantity of mercury. This liquid 
piston can of course adapt itself to all the inequalities of form of 
the interiomspace, and sweeps up every portion of the gas, and 
presses it up a conical passage into the valve, The valve by 
-which the air enters the body of the pump is opened by a cam- 
gearing after the deszent of the piston below point where the 
„air rushes in. ; 

ANOTHER suggestion due to M. Cailletet is worthy of notice, 
-and is applicable to many pieces of laboratory appaiatus beside 
air-pumps, It is the employment of vaseline as a lubricant 
wherever there is a licbility of the presence of mercury ; for, as 
is known, most oils and fatty matters clog with finely-divided 
mercury, and are objectionable on this account. . 

New forms of seccndgry battery continue to make their ap- 
pearancg, mostof them based upon the accumulator of Planté. 
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Mr. R. E. Crémpton has lately patented a process. for giving’a 
lange effectivg surface to the leaden electrodes by making it‘ 
porous, by adding to the Jead some other substance capable of 
being extracted by the action of acid, or by heat, or by other 


mont, consists in collecting in a separate vessel the hydrogen or 
other products e@f decomposition, in the accumulator, the col- 
lected products being afterwards recombined as fast as required. 
The electrodes in this case are composed of finely divided lead. 


WE have also received a report of a lecture delivéred by M. 
Maurice Lévy before the Societé d’ Encouragement on the same 
subject of electrical units. It speaks volumes fot the mathe- 
matical education given in the public schools of Paris, if an 
audience of a society comparable to that of our Society of Arts 
could follow the lecturer thecugh a mathematical -discussion 
like that before us, which includes a discussion of the doctrine 
of dimensional equations, and of the elimination of arbitrary 
coefficients, M. Lévy applaudsthe decisions of the Congress, 
which he expounds logically and elegantly. e 

THE following experiment of Messrs. Jamin and Maneuvrier 
illustrates the presence of an inverse electromotive force in the 
voltaic arc, dependent on the actions therein excited by the 
current. A continuous current was passed first from coke to 
mercury, produci a reddish colouredearc. The current was 


volatilised rapidly. Then the current of an alternating Gramme 
machine was passed through the same arrangement. The arc 
now appeared green, showing a predominance of the current 
from mercury to coke, although in ordinary circumstances the 
two alternately directed currents are absolutely equal in strength, 


THE decisions of the Electrical Congress have ar.used- the 
electricians of several Continental nations to realise the advance 
in exact science which the adoption of a uniform system of 
electrical units implies; and not to be behindhand, they are 
striving to spread a knowledge of what bas been done. The 
new determination which is to be made of the value of the ohm 
has furnished material for several discussions, in which’ it is 
curious to observe the suggestions that were brought forward. as 
new. Others content themselves with expounding that which 
has been already done. We have before us, from the pen of 
Dr. Guglielmo Mengarini, assistant in the Physical Institute of 
the University of Rome, a ‘History of the Electromagnetic 
Unit of Resistance,” reprinted from the official bulletin of the 
Minister of Public Instruction. Beginning with the work of 
Davy, Becquerel, ‘Ohm, and Wheatstone, the author describes 
how gradually.the rheostat brought forth the resistance-coil, and 
the units of Siemens and of the British Association. He then 
gives a theoretical discussion of the absolute electromagnetic 
unit of resistance, and an account of the methods of Weber and 
of the British Association for determining it. The main points 
in the propositions submitted to the International Congress at 
Paris in 1881 are then given, together with the formal decisions 
of the Congress thereupon. 


A VALUABLE contribution to the subject of the electricity of ` 


flame has been lately mad@® by Herren Elster and Geitel ( Wied, 
Ann. No. 6). The- discrepancies ın previous results are attri- 
buted largely to the behaviour of the air layer immediately outside 
of the flame having been left out of account. 
a Thomson quadrantelectrometer for measurement. They find 
the supposed longitudinal] polarisation of flame merely apparent, 
and due to unequal insertion of the wires used as electrodes, On 
the other hand, flame is strongly polarised in cross section ; an 
electrode in the air about the flame is always positive to one in 
the flame. The theory the authors adopt is this :—By the process 
of combustion per se free electricity is not | roduced in the flame ; 
but the flame-gases and the air-envelope have the property of 
exciting, like an electrolyte, metals or liquids in contact with 
them, To this electrolytic excitation is added a thermo-electric, 
due to the incandescent state of the electrodes. The amountand 
nature of the electric excitation is independent of the size of the 
flame, and dependent on the nature, surface-condition, and glow 
of the electrodes, and on the nature of the burning gases. nier 


valia, itis remarked that flames may be combined in series like 


galvanic elements, and so as to form-a “ flame-battery.” 


In a recent dissert@tion (Wied. Ann, No. 7), Herr Heine 
describes experiments on the absorption of heat by gas-mixtures 
with varying percentage of constituents, and he thence deduces a 
method of ascertaining the amotnt of carbonic acid in the air. 
Varied mixtures of CO, and air, in known proportions, were 


' — 
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then reversed, when the arc appeared green, and the metal ` 


reagents, Another modification due to Messrs. Biggs dnd Beau- ` 


The. authors used - 


+ 
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formeft in a tube to which the heat of a Bun®n burner was 
admitted (through a rock-salt plate); and the result variations 
of “pressure ere recorded by means of-a Knoll -pantograph. 
The curve obtainede(with percentages as abscissee and indicated 
pressures recorded as ordinates) shows, as one might expect, a 
“decrease of rise of pressure through absorptign of heat, with 
decrease of CO,, but the two areafot proportions. With regular 
decrease, of CO, from 100'per cent., the fall is slight, in the 


` curve, to about 5 per cent., and thereafter rapid to zero with 


- pure air, 


(Mixtures of CO, and H gave a different curve, with 
a much lower position throughout.) By chemical methods the 
CO, has been shown to vary between oo2 and 0°05 per cent, 
Hence ıt was desirable to develop the corresponding part of the 
curve just described with special care. This was done, and 
atmospheric air, freed from moisture, but not from CO, was 
admitted to the apparatus. The tabulated results of fifty analyses 
made thus, În four days, at Giessen, appear to prove the appli- 
cability of the method. (The pgoportion of CO, varied between 
0'020 and 0°034,)« Its advantages are: only small quantities of 
air {one or two litres) being required, nd the operations being 
quite simple, and taking little time (say half an hour). It is 
suggested that the aqueous vapour in air may be similarly 
measured. i 

A THIRD instalment qf researches on transpifation of vapours, 
by Herr Steudel, at the ingtance of Prof. Lothar Meyer, is 
described in Wied. Ann. No. 7; it relates to alcohols and their 
halogen derivatives, and to some substitution-products of ethane 
and methane. In a concluding paper Prof. Meyer reviews the 
inqury. The supposition.is confirmed, that homologous series, 
even with very different molecular weight, have for the most part 
nearly the same constants of friction. (All compounds contain- 
„ing one carbon atom show strong divergence.) The influence of 
the nature of the contained atoms, on friction, is remarkable. 
Thus, with about equal molecular weight, iodine produces a 
much greater friction than bromine, and the latter a greater than 
chlorine. Far-reaching conclusions as to the form of molecules, 
Prof. Meyer is not prepared to draw, but the cross section of the 
molecule of a tertiary butylic compound 1s inferred to be less 

, than that of the corresponding secondary, and the latter less than 
that of the primary. ‘This agrees witht received views as to the 
linking of these compounds, The molecular volumes reckoned 
from the friction of vapours, stand to each other in nearly the 
same ratios as the molecular volumes in the liquid state at 
boiling point. : 

From observations made several years ago, Prof. von Reusch 
of Tubingen was led to think the hydrophane of Czernowitza 
a substance peculiarly well fitted for diffusion experiments with 
gases. Its properties in this relation have now been carefully 
studied by Herr Hufner (Wed. Ann, No. 6); and inter alia, it 
‘is shown that the resistance to passage of a number of gases is 
related both to the coefficients of ahsorpticn and the specific 
gravities ; all three increasing in the same sense (but not in 
simple proportion). - i 

AN interesting analogy to thermoelectric phenomena, &c., is 
given by.M. Bouty in the Yournal de Physique (June), Suppose 
a tubular ring, impermeable to ‘heat, containing 1n its lower half 
sand saturated with water, and in its upper air saturated with 
water-vapour, If heat be applied at one end (A) of the sand, a 
circulation is set up, the water being vaporised at A, condensed. 

_ at the opposite end u, and filtering ‘through the sand to replace 
the water evaporated at A, Again, suppose (instead of heat) 
a rotary pump acting aboutathe middle of the air space ; a circu- 
lation is produced, and the, water evaporating at A causes a fall 
of- temperature, while the gondensation at B causes arise; an 
image is thus presented of Peltier's phenomenon. The junction 
A, which is cooled, is precisely the one which must be heafed to 
produce the existing circulation, and the quantity of heat absorbed 
at A is proportional to the weight of water evaporated per second, 
that 1s, to the intensity of the current. i 


SIGNOR MARTINI- (N. Cim: [3] 9, 1881) obtains diffusion 
figures thus: A glass vessel is filled with two liquids little differ- 
ing in density, e.g. water and an aqueous solution of salt or sugar. 
They are left at rest foran hour. A capillary tube entering the 
bottom, of the vessel is connected by caoutchouc tubing with a 

_tmovable vessel of coloured alcohol. 
the capillary, it rises as a thin spiral thread, but on reaching the 
lighter liquid it spreads into fine tree-shaped figures, 
umbrella shape are produced, if the heavier liquid be-used in 

` place of the alcohol. 
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belong to the same connection. 


Véhen the latter enters by`> 
‘to circumnavigate. 
Figures of 


z i . 
ProF. T. C. MENDENHALL, of Columbus, Ohio, communi- 
cates to the American Journal of Scieng a paper on the Influ- 


ence of Time on the Change of Resistance of the Carbon Disk 


of Edi,on’s Tasimeter. This resistance was found, when 
pressure was removed suddenly, to return to its maximum value; 


but when pressure was applied, time was necessary to enable the 


resistance to reach its minimum. On applying pressure, the 
resistance fell a little more than 3 per cent. in one minute, about 
5 per cent, in three minutes, and gbout Io per cent. ip one and 


a balf hours, 


CONTRARY to the opinion now genegally received concerning 
the alleged change of resistance cf carbon under pressure, Mr. 


His own experiments were made with one of Edison’s come 


pressed lampblack buttons resting in its place 4n-the. tasimeter, 
and covered by an “upper contact fiece.” 
information given upon this vital point of how the contacts were 
made, and in the absence of any evidence of care or precautions 
to-ascertain whether the contact was perfect or not, the opinion 
pronounced must be 1egarded as worth very little. 


This is all the 
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GEOGRAPHICAL NOTES i 


THE Journal of the Straits Branch of the Bengal Asiatic 
Society for December, 1881, contains a short comparative voca- 


bulary of the Fijian and Maori (New Zealand) languages, with 
notes by Mr. Thurston and Sir F. A. Wild. The Maori is a 
recognised member of the Easterr Polynesian linguistic family, 


and from these specimens the Fijian might be supposed to 
But the natives, especially of 
the eastern islands of the Fiji Archipelago, have long been ex- 


posed to Polynesian influences, through their relations with the 
‘Tonga islanders. 


These influences are apparent both in their 
physical type and in the numerous dialects current on the coast. 
But the-skulls of the Kai Colos occupying the interior of Viti 
Levu have been shown by Prof. Flower to be of a distinctly 
Papuan character, In fact, they are the most dolichocephalic 
on the globe. The outward appecrance of the Kai Colos and 
other tribes removed from contact with th® Tonga people also 
closely resembles that of the pure Melanesians of the New 
Hebrides and Solomon groups. Specimens of their speech have 


not yet been collected ; but ıt may be taken for granted ‘that it 


will be found to be of a distinctly Melanesian type, betraying 


„little or no affinity to the Polynesian. > Such vocabularits as 


these, while possessing a certain value, are apt to be very mis- 
leading, and have in fact contributed to the current belief that 
the Polynesian and Melanesian tongues are fundamentally one. 


‘In reality they- possess nothing in common beyond the’ verbal 
„resemblances due tothe wide-spread Polynesian influences in 


the Melanesian domain. In their morphology and inner struc- 
ture, the two systems are radically distinct. e 


HIRT, of Breslau, has published a second part of the ‘‘ Geo- 
graphische Bildertafeln;” by Dr. Oppel and Herr Arnold 
Ludwig, the first part of which we noticed 1ecently, This part 
is devoted to typical landscapes, and the selection seems to us to 
have been made with great discrimination. For Great Britain, 
for example, we have Loch Ness in Scotland, a Scotch Moor, 
the Giants’ Causeway, the Dover Coast, a Welsh Valley, and 
an extensive landscape on the Upper Thames. All the other 
leading countries*of Europe are treated after a similar faskion, 
while representative scenes are given from the great divisions of 
the other continents. „The interest and utility of such a collec- 
tion are obvious. The same publisher ‘issues also a coloured 
panorama, showing the chief forms: of the land and water on 
the surface of the globe, much superior to the pfblications of 
the same class with which we are familiar in this country, 


Lizut. GIRAUD has sailed ‘from Marseilles for Zanzibar, as 
leader of a French expedition which proposes to take up African 
exploration. where Livingstone laid it down with his life on the 
south shore of Lake Bangweolo, Lieut. Giraud proposes to go 
either direct west to Lake Tanganyika, or, more probably, by the 
north shore of Lake.Nyassa, to the Chambeze River, This he 
will follow to its outlet-in Lake Bangweolo, which he proposes 
He will then attempt, in canoes, to sail 
dowa the Luababa-Congo, to its mouth in the Atlantic Ocean. 
This is an ambitious programmeg every one interested in 
African exploration will wish the expedition complaigssucceéss. 


all, in the comtnunicatior. alluded to in the pwteeding ` 
note, asserts that the effect is not due to better surface contact. 


` 


‘+. statistics in every department. 
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THE ¢urrent number of the Britisk Quarterly Review contains 
‘an article on recent Japanese progress, which is by far the most 
valuable that has been p&blished on this subject for many years 
past. The ‘author, Col. H. S. Palmer, R.E., describes fully 
the c&uces and course of the changes which have passed over the 
“Land of the Rising Sun” in the past fourteen years; the 
various and complicated changes in the constitution and adminis- 
tration—from the pure oligarchy which succeeded the revolution 
of 1868, to the system of tolerably free Jocal government of the 


E 





: “present day—are clearly explaiwed, and the effect of the various 


steps in these changes made comprehensible to the general 
reader. The writer then takeS the recent reforms under various 
heads—thé army, navy, education, public works, prisons, &c.— 
and shdéjys, by statistics, what advance Ifas really been mada 
The last half of the paper is, in fact, a comprehensive sum- 
mary,. with punning commentary, cf the Japanese government 
The knotty subject of finance is 
treated with as much clectness as the subject admits of. Under 
this head the almost inevitable character of the present finaycial 
depréssion is explained; but it is gratifying to notice that a 
careful and impartial observer like Col. Palmeris able to con- 
clude his article with confidence in the future of the country to 
which he has devoted so much study. Many of the interesting 


. statistics in the paper have already a peared in the columns of 


_ NATURE. 


‘ 


Dr. Hortus has sent us several papers connected with his 
South African explorations. There are two on the English in 
South Africa, from the standpoint of exploration and civilisation, 
and a similar paper on the French in Tunis; and an interesting 
Catalogue, with notes, cf Dr. Holun’s ethnographical collections. 


IN connection with Egyptian troubles, Mr. Wyld has published 
two maps, which may be useful to those who are watching 
operations, One is a plan of Alexcndria and the harbour, with 
an inset map showing the British prssessions in the Old World ; 
the other is a smali map of the Isthmus of Suez and I ower 
Egypt, on the scale of twelve miles to an inch, with a similar 
inset map. 


CONTRIBUTION OF ASTRONOMY TO THE 
| PROBLEM QF MOLECULAR PHYSICS» 


HE kind way in which you have received me, leads me to 
fix, by wnting, the principal points of our conversation on 
Sunday last, I thank yoy heartily for offered help to realise the 
scientific aim I have in view, and which I will now explain, 
The synthetic study of thermo-chemical phenomena, of the 
laws of thermo-dynamics and of experiments relating to these 
subjects of the physical sciences, has brought us to consider the 
temperature of a body as being the mean amplitude of the 


~- vibratory oscillation of molecules constituting that body. 


This definition, taken as a starting point, enables us to explain 
and deduce all the essential laws of the mechanical theory of 
heat. We obtain from it easily tha law of Dulong and Petit, 
that of isomorphism in systems of crystallisation, the relations 
connecting the coefficients of expansion of all substances with 
their atomic weight, their temperature of fusion and their 
density, &c. p 

The maximum tensions are calculated in advance with all 
exactness, and lastly, tke two great mechanical principles of heat 
are an immediate and necessary consequence of it. 

I have, then, every reason to believe that this definition will 
be adopted, since it satisfies as well the conditios of integrability 
of the differential equation of motion (function S of Zeuner) as 
the definition drawn from the air or mercury thermometer 
(definition of Regnault). 

In that case, what is the secisic keat of a body? 

The specify heat becomes the sole manifestation of the 
attraction of molecules for one another, 

- Indeed, if we multiply the spcce traversed (temperature) by 
the molecular force (specific heat), we obtain the total heat or 
quantity of absolute work which the substance contains, 

Here, consequently, comes in an important question, which is 
by no means secondary, as has often been said— 

ds the attraction of matter for matier a fundamental essential 
property of matter, or is it merely the result of the dynamical 
action of the medium in which the matter exists ? 

In other terms, may one say, without its being possible to ex- 

? A letter from M. Raoul Pictet to M. Dumas, dated Paris, Decembe?® 16, 
388x, and published in Archive desaSciences, June 15. 
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plain it, Matter ettracts matter witholt the active intermediaw of 
the medium; og, Attraction as a force does not exist ; it is merely 
the manifestation of shocks of the “ether which tend to approxi- 
mate bodies according to the Newtonian law? |” 

In the former case, one regards the attractive potential of 
matter as an original capital place i in each material element, a 
capital which is qay exhausted by the absolute approximation of 
all matter existing in the universe, In the latter case this poten- 


tial is #27, and one supposes that a certain qyantity of kinetic ' 


energy has been communicated in the beginning of time to the 
mass of the universe, a quantity of energy which is inevitably 
transformed under a thousand different combinations jato all the 
physico-chemical and astronomical phenomena of nature. 

In the former case 4 mu? + the potential is constant, 

In the latter, } mv’ alonz ts grotami. The solution of this 
important question i~ necessary to establish physical theories in 
a somewhat distinct manner, and to prove the.intimáte relation 
existing between the various elements of bodies. 

On the hypothesis that affractfon is an essential 
matter, we shall liken it to zverfia ; thus any body will possess as 
primordial characters, a c€rtain quantity of inertia, without: 
which we should never come to be put in contact with it nor to 
know it, and a certain quantity of attraction, which will be the 


manifestation of it; proper influence on the sest of the universe. 


Such will be the cofiditions of existence of matter. 


« On the hypotheses that 4 v? atone is constant, inertia and 


motion are the fundamental properties of matter ; shocks are the 
means of transformation of different modes of motion. i 

Let us take, then, any body and heat it. 

If we are partisans of the first hypothesis, that of potential, ` 
we must expect to find simple relations between’ the zvertia of 
the body considered, the attraction of the molecule for one another, 
and increase of volume of the body, the whole associated with the. 
ered of mechanical work furnished to the body in the form 
of heat, e a 

-The specific heats and latent heats will then be functions of tbe 
atomic weight or inertia of the body, and the dissociation which 
is manifested by fusion and volatlisation, will be deduced from 
the study of the body under these two aspects, masses set in 
motion, and ‘fotential of those masses. ` s 

If we are partisans of the second hypothesis, supposing that 
$ mv is constant, we are obliged simply to consider the volume 
of ‘the body ; that is to say, the exterior surface of the- smallest 
quantity of metter. 

Indeed, shocks alone explain the phenomena; 
says shock, he says surface where the shock occurs. The greater 
the surface the larger the number of shocks of the ether, the 
stronger the reaction of the matter. . 

We must expect them, in this second hypothesis, to find 
simple relations between the volumes of atoms and of molecules, 
that is, between the co-efficients which represent the density of 
the bodies, the number of atoms and the atomic weight, and the 
specific heats, latent heats, and maximum tensions, 3 

In other terms, in the first hypothesis, molecular physics will 
rest essentially on the atomic weight, which, by virtue of the fall - 
of bodies, represents nem Sages the idea of inertia and that. 
of attraction, essential properties ; in the second’ hypothesis the 
physico-chemical phenomena are deduced mainly from the 
volume of atoms and the medium in which the phenomena 
occur. 

The medinm becomtng active, a variation of medium will 
induce in phenomena of attraction concomitant variations quite. 
independent of matter itself, 

The specific heats and the latent heats may then be variable 
elements in the same substance and af the same temperature under 


the same pressure, according to the mechanical energy af the - 


medium in which the phenomena occur, 

Thus the whole of molecular physics is closely connected with 
the solution of this theoretical question. 

We have sought an experimental method capable of throwing 
some light on this problem, Without entering into too minute 
details, we will explain the plan of this work. 

It may be accepted, I believe, -that the solar system is nearly 
mdependent, mechanically speaking, of the rest of the universe ; 
that is to say that no motion, relatively to the centre. of gravity 
of this system, is produced in our planets by the perturbation of 
other systems surroundin# us, =: 

We may then call M the total mass of the solar system. This 
mass is decomposed into m, m', m? , . . the respective masses 
of the Sun, Venus, the Earth, Juptter, &c., and y the mass of 


~ 


. 
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But when öne ' 
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the ether, whose density is function of the velogity of propaga- 
tion of light and heat, as also of the wave-length 

Multiplymg all these masses by the,square of the velocity of 
each particle relatively to the centre of gravity of the solar 
system, we obtain the factor 4 Mv? = the total kinetic energy of 
the solar system, 


This constant kinetic energy dif the seceyi hypothesis be | 


admitted, in which 4 7 %? is constant) is not distributed through- 
out the solar system in a regular and fixed manner. Sometimes 
a planet, ‘as Jupiter, is at the extremity of the larger axis of his 
ellipse, and advances more slowly ; sometimes, on the contrary, 
his velocity is accelerated and passes through a maximum to 
another position of his orbit. i 

‘At the same minute all the planets are revolving round the 
sun, some with their maximum yelocity, others with their mini- 
mum velocity, others, again, with intermediate velocities. We 
may makedddition of all these kinetic energies of the whole 
solar system, ‘and differentiate the total equation with reference 
to time. The variations thts obtained for each hour will 
naturally eliminate all the quantities of constant kinetic energy 
represented by the rotation of the st€rs on their own axes ; they 
will merely show the increase or the diminution of the-whole of 
the variable kinetic energies of the system. 

- One may easily draw a curve of these variations calculated by 
the ephemerides of tĦe principal planets, “Jupiter will play a 
preponderating 7é/e in this c&lculation, ° 

Considering still the second hypothesis, in which the attraction 
is merely the result of shocks, it is evident that the attraction 
manifested by each planet for the bodies which are on its surface 
will be the echo of the kinetic energy disposable on this planet. 
This kinetic energy wil be variable according to the day and hour 
of observation. 

In fact, the kinetic energy of the solar system žeing fixed and 
constant, if the planets, on a certain day, absorb into their own 
mass a maximum quantity of kinetic energy, the cause of gravity 
on the earth will be diminished by the whole of the excess which 
is accumulated in these bodies in motion, and the acceleration g 
will pass through a minimum. On the other hand, when, a few 


. years later, the whole of the planets give a minimum total of 


kinetic energy for their masses in motion, the value of g, for the 

same reasons, must pass through a maximum, 

~ It is easily understood that the value of the terrestrial attrac- 

tion cannot remain con tant if the disposable kinetic energy 

varies in function of the time and of the respective position of 

the other planets, 
Now, we may calculate the total mass M of the system, the 


. partial masses and their variable velocities; we obtain for these 


variations considerable values ; then if we register carefully the 
values of g-obtained directly during observations which must 
continue at the least several years, and if we trace a curve of the 
values of g so obtained, we should find the following 
coincidence :— 

The curve of variations of the total kinetic energy of the planets 
must be inverse to the curve of values of g referred to the same 


` time, 


The differences between the mayima and the minima of the 
two curves, taken on the same ordinate, will give the measure of 
the velocity of propagation of the kinetic energy in the ether of 
the solar system. 

These conclusions are rigorous in the case of the hypothesis, 

$ ma? = constant, a 


` being in accordance with nature, 


x 


In the casé, on the other hand, of attraction being an essential 

property of matter, and of our having— 

$ mo? + the potential = constant, 
we should find for g a constant, since g is the sole manifestation 
of a constant potential, supposing the mass of the earth is 
constant during the course of the observations of g. 

It will be necessary, then, to take account of perturbations of 
the moon for the measurements of g, as also of those of the sun, 
then to verify whether, thesé corrections having been made, g is 
constant. . ie a Ly 

I beheve that this experimental method, is the only means we 
possess of diagnosticating with certainty on the essential proper- 
ties of matter, and of deciding between those two great theories 
which are both maintained by men of €ncentestable merit. 

As to the measurement of g, there. are several operative pro- 
cesses, and it will be indispensable, before commencing observa- 
tions, to discuss analyticalby the advantages of each of them, 
and the modes of inscription of the values obtained. 
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The optical means of registration, the mechenical actions 
connected with the motion of pendulums, and the kind of pen- 
dulums, will be so many important subjêcts of discussion, in the 
case of taking these researches in hand, which I consider as very 
useful for the definitive settlement of physical theories, © ~ 

This is a rather long letter, you see, dear Teacher ; but I 
thought to explain to you the object which I pursue, in its 
general traits, happy indeed if the experiments may be’under- 
taken under your benevolent auspices. 

Accept, dear Teacher, I pray you, the expression of my 
gratitude and entire devotion. + RAOUL PICTET 








4 GEOMETRICAL CONSTRUCTION VING 
THE RELATION BETWREN THE WASTE 
AND USEFUL WORK IN A, SHUNT 
DYNAMO sete 


e 
“THE ratio between the portion of electrical energy utilisable 
” in the external circuit of a shunt dynamo and the portion 
wasted in heating the wire of tke armature and field magnet is 
easily calculated as soon as one knows the resistances of the 
armature and magnet wires, and the resistance equivalent to the 
external circuit; and I do not know that there is any great 
advantage in putting it into a geometrical form. Still-there are - 
people who prefer a cunstruction to a formula, and the following 
construction is easily made, especially with the use of squared 
paper. . ` : 
In the figure annexed, let o a represent the resistance of the 
armature between the points where the branching occurs; o 8 





. D 


the resistance of the field magnet wire; and oc thegesistance 
of the external circuit, or its equivalent. 

Erect lines to represent the useful work (E.M.F. x current), 
on any convenient scale, at C and at B; viz. CE and BD. ` 

Join OD, producing £C to meet it at F. = 

Lay off CG equal to EF ; draw £ G and a horizontal through r. 
_ Then from their meeting point K draw a vertical, meeting c A 
10 H. : 

The length H K so determined represents the waste portion of 
the total electrical energy, on the same scale as B D or EC repre- 


“sents the useful. 


In.this figure the effect of the armature resistance in tilting up 
the line CA and so increasing the waste is very manifest ; the 
increase of waste by decreasing the resistance OB is somewhat 
less strikmg, but quite distinct ; the effect of a change in oc is, 
as it should be, not so obvious. It may be noted that the most 
economical value for oc is very nearly indeed a geometric 
mean between OA and O B-OA}; which is an easy rule to apply 
in practice. 


Liverpool, July 19 , OLIVER J. Lopes í 


' UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

THE following is the list of candidates successful in the com- 
petition for the Whitworth scholarships, 1882,*in connection 
with the Science and Art Department :—Charles Webster, 
apprentice ; John H. Tomlinson, apprentice ; James M. Beaman, 
fitter; Thomas Turner, engineer; D. Codrington Selman, . 
engineer; Charles B. Outon, draughtsman; George H. 
Banister, draughtsman; Fredericx Lane, fitter; William D, 
Laird, engine fitter} Joseph Parry, engine fitter; Albert F, 
Ravenshear, apprentice; Charles W. Carter, ‘brass-finisher ; 
Alfred Barrow, fitter ; Henry C. King, fitter ; Malcolm Douglas, 
apprentice; Thomas H. Gardner, engineer; Ernest E. Haine, 
engineer ; George Halliday, engineer; George W. Buckwell, 
draughtsman ; Louis H. Cochrage, engineer; William Duncan- 
son, engine fitter; Henry Brown, engineer ; William T. Hatch, 
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`. © apprentice ; + Thomas .Carlyle, draughtsman; Alfred J. Hill, 
draughtsman. p 
A TECHNICAL school is about to be established at Leicester, 


technology of spinning, and the technology of, framework 
knitting. The governors of the Wyggeston Schonls have 


given 1000/, towards this object, the Science and Art Depart- 


ment, South Kensington, has promised §00/., rooo/. has been 
-x~ raised. by subscription, and another r1ooo/. 1s all that is required 


Canon Vaughan. Mr. Henry Mitchell, president of the Bradford 
Technjgal School, has received from the Worshipful Company 
‘of Clofhworkers, London, an intimation to the effect that tRey 


have decided to give %oo/. a year towards the maintenance of 


‘the schools 


« 








SCIENTIFIC SERIALS . 


: E _, Bulletin de P Académie Royale des Sciences de Belgique, No. §.— 


On the córalline origm of Devonian limestones of Belgium; 


tion, by E. Weyr.—On the integration of a class of equations with 












“the, main features of which will be to give instruction in the 


‘40 complete the scheme for “the present. The movement has 
been, undertaken by the Chamber of Commerce and the Rev.- 


r., reply to M. Dupont, by G. Dewalque.—Photography on the 
~ railway and in balloons, by R. Candéze,—On surfaces of involu- 


= = 
of multiple cynductors forming a kort of cage, ‘he cites the ex- 
periment in vghich animals within a metallic cage are unharmed 
by discharge”of a powerful battery of Leyden jars through the 
cage.—On the hydrate of sulphuretted hydrogen, by M. de For- 
crand, A claim of priority.—Researches on*the use of crusher- 
manometers for measurement of pressures developed by explo- 
sive substanvegyby MM. Sargau and Vieille. ‘They attached to 
the piston of the crusher a thin piece of leaf-steel to mark 
a rotating blackened cylinder ; and the curve, at explosion, was 
compared with a sinuous trace rade by a°tuning-fork at the 
same time. Results are promised’soon.—On the limiting degrees 
of nitrification of cellulose, by M. Vieille. Cotton wadding was 
put in 100 to 150 times its weight of nitric acid of various 
degrees of concentration and at 11°. The last nitrated product 
obtainable thus. is mononitrated cotton (liberating 108 c.c, of 
bioxide of nitrogen) ; it 1s go? from nitric acid with 3 eq. of . 
water (density 1°450). By use of sulphonitric mixtures, the 
author reached, as upper limit, a liberation of 214 c.c. of bioxide of 
nitrogen, nearly corresponding te the formula Cy,Ho(NO4).,049. 
—TInfluence of compressibility of elements orf compréssibility of 
the compounds into whicl*they enter, by M. Troost. The varia- 
tion of the coefficient of compressibility of vapour of -iodine 
appears again in the vapour of iodide of mercury.—On-the deri- 
vatives of cupreous sulphites, by M. Etard ;—On the gastric juice, 
by M. Chapoteaut# The aqueous solution of gastric juice (dried 


i. partial derivatives of the second order, by F. G. Teixeira.—.| and washed previously with ether, treated with alcohol or sul- 


Note on a new method for measuring the resistance of batteries, 
as by P. Samuel. 


Journal de Physique, June.—Electrical phenomena of hemi- 


hedral crystals with inclined faces, by Jacques and Pierre Curie. 
—Historical researches on the standards of weights and mea- 


- measures by the International Congress of Electricians, by H. 


ae scope, by B. Elie.—Magnetic gyroscope, by A. Crova, 
Atti della R. Accademia dei Lincei; Transunti, vol..vi., fasc. 
12,—QOn the pigments of bile, by S. Moreggia. 
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Academy of Sciences, July 17.—M. Blanchard in the 

chait—The following papers were read :—Report on a memoir 

-by M. Ph. Gilbert on vanous problems of relative. motion, by a 

.~ -Committee. This:memoir is a study of the motion of gyroscopic 

i apparatus, viz. (1) Foucault’s gyroscope ; (2) the torse-pendulum, 

. which the .author modifies, getting a more sensitive form, the 

barogyroscope ; thismay be used instead of Foucault’s instrument 

amen to prove the earth’s rotation; (3) the top. The newest_ and 

most original part of the work is that relating to (2).—On a point 

. of the theory of perturbations, by M. Radau.—Astronomical 

observations . without measurement of angles, by M. Rouget. 

He designates them circumzenithal.—On the shock of a plane 

aan -elastic plate, supposed indefinite in length and’ in width, by a 

solid which strikes it perpendicularly at one of its points, and 

which remains united to it, by M, Boussinesq.—On the variations 

- of gravity, by M. Mascart. The idea of measuring variations 

of :gravity at different points of the globe by the height of the 

mercury column which balances the pressure of a given mass of 

gas at constant temperature, M. Mascart has sought to realise, 

and he, finds the method capakle of great precision. He uses a 

kind 6f siphon-barometer with the shart branch closed and holding 

' .CO,, introduced at a pressure sufficient to balance a mercury 

` column of ®m., when the tubeis vertical. The instrument is 

placed.in a metallic cylinder filled with water, which is agitated 

a .by an.air-current, and contains a thermometer measuring yýy deg. 

The divided scale is fixed on the tube ; one sees it by reflection 

on a gilt surface, which sends the virtual image into the axis of 

\thé-tube, -and-the mercury is seen through the gold layer. Thus 

one.can/see, with a single microscope, the mereury-level and the 

‘ . corresponding division of the scale. M. Boussingault recalled 

‘having msed-a similar. apparatus during his stay.at Ecuador, -near 

the-mines of Marmato (1,600 m. alt.) Not finding any-variation 

dn ithe-mercury column, he inferred: there was no perceptible 

-change in .the-intensity of gravity during the experiment. -On 

‘lightning conductors, by A.. Melsens, 
Siang” 
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sures of the observatory, and the apparatuses that have served 
in their construction, by C. Walf.—Units adopted for absolute 


3 Pellat,—Thermodynamic analogy of thermoelectric phenomena 
_ and the phenomenon of Peltier, by E. Botity.—Assimulation of 
. the experiments of Hall and Faraday to the effects of the gyro- 





In support of his system” 


phuric acid, gives a white precipitate, which appears to be the 
active principle of the juice ; its composition is near-thatof albumen 
—On the products of distillation of colophany, by M. Renard.—-On 
anew class of cyanised compounds withacid reaction; cyanomalonic 
ether, by M. Hailer.—On two new antiseptics, jglycerdborate of 
calcium, and .glyceroborate of’sodium, by M. ‘Le Bon. The 
latter (and better) has the advantage over carbolic acid of being 
soluble in water in all proportions, and quite harmless. For 
disinfection, meat preservation, &c., its fitness is established. 
On the industrial conditions of an application of cold to destruc- 
tion of germs of parasites in meat destined for food, by M. 
Carré. With the author’s apparatus as applied since 1876 in 
vessels for importation of meat from La Plata, &c., thé cost 
price is slightly under o*ox franc per kilogramme. The 
temperature of — 40° or — 50° applied for an hour or so is fatal 
to germs; this is reached in the domestic: apparatus (with 
ammonia).—On the visibility of luminous points, by M. Char- 
, pentier. With equal brightness and distance this visibility is 
directly proportional to their surface, or the square of their 
diameter; with equal brightness and dimensions, inversely as 
the square of their distance from the eye; with equal dimensions 
and the same distance, directly as the illuminations. 
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; FRANCIS MAITLAND BALFOUR 
-EATH has been ‘striking heavy blows at Cambridge. 
Only a little while ago we°were mourtiwgthe loss of 
Maxwell, taken from us, as it seemed, in.his prime, when 
we were fondly hoping that. for many years yet to come, 
the bounds of science would continue to be widened by 
the labours éf_ his powerful mind ; and now Balfour has 
been, snatched from us in the very "dush of youth, with his 
work only just begun, for what,he had achieved, great as 
it was, seemed to his friends only an earnest of that which 

was yet to come. A 

The editor of NATURE hag asked me to write a few 
words about my lost friend ; and,I obey, feeling it my 


” duty not to refuse, painful as ‘the task is. 


Francis Maitland Balfour was born in 1851 or 1852 (I 
cannot at this moment find out which), and, was therefore, 
at the time of his death, only about thirty years of age, 
After spending'some years at Harrow,-where he gained 
the reputation of being a bright, clever boy, but raised 


. no adequate expectations of what he was about to become, 
<? he, entered at.Trinity College, Cambridge, in October, 


1870. He had the good.fortune to become-at once the 


- private pupil of Mr. Marlborough Pryor, who had just been 


elected the first Natural Science Fellow at Trinity, and 
though Balfour had already turned towards natural 
science, and indeed had gone:pretty fully into the geo- 


` logy‘of his ñative county (Haddingtonshire), I cannot but 


think that, the direction of his studies,.and so of his 
future career, was largely determined by Pryor's.admir- 
able influence. I myself was called to Trinity College.as 
Prelector.atithe same time that Balfour entered, and-I 


“believe he, in his second term, attended the. lectures 


' 


which I was then giving ; but I did not- distinctly. make 
his acquaintance till March, 1871, when I took part in an 
examination at Trinity College, which resulted in Balfour 
being elected Natural Science Scholar. From that time 
onward we. becamé more and more intimate, and I took 
an increasing share in the-direction of his studies. 

Ñ Discovering very early how great his powers of mind 
were, and- learning that his private resources were such 
as to enable him to disregard the pecuniary advantages of 
academic success, I did, what seemed to some at the 
time, a rash thing: I counselled him to neglect the ordi- 
nary routine preparation for his- degree, and to apply 
himself at once to.original work. His'mind from the. first 
was drawn towards morphology rather than towards, physi- 
“ology ;.and;as I was then attempting to embody in a 
smali volume-some of the lectures on embryology which I 


- had given in London and ,Cambridge, I proposed to him 
that he should associate himself with me in the work, and 


undertake.at once the investigation of some of the many 
embryological problems which, lay to hand. He did so, 


MoV. NATURE 


and the results of these, his early labours, are partly con- | 


tained in the papers “ On the Layers of the Blastoderm,” 
“On the Primitive Streak,” and “f On the Development 
of the Blood-vessels,” published in the,Quarterly Journal 
of Microscopical Science, July,.187%:apd are partly-scat- 
tered-andchidden an.the little work “On the. Development 
of ‘the -Chick, * which -bears his name. and-mine. The 
larger achievements of -bis :succeeding - years have .of 
VoL. xxvil.-—No, 666 « 
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course overshadowed these works of his ’prentice hand ; s 
but while he was engaged on -hem, that power of acute 
observation, rapid grasp of the mearfing of things, and 
strict faithfulness of ‘statement, which all have singe ` 
recognised in him, became evident to myself at least. 

In December, 1873, after breaking off his original work 


for two or three months in order to prepare himself more 


definitely for the examination, he obtained hjs*B.A.«. ‘ 


: degree in the so-called Natural Sciences Tripos. Happily - 


and wisely just then the University of Cambridge had 
secured two “tables "sat the newly established zoolggical 
station at Naples, and in the early winter, Balfour, in 
company with Mr. A. G. Dew-Smith, started off to work . 
there. His knowledge and insight bad already led him - 
to expect that much might be learnt from the investiga- 
tion of the early history of the Elasmobranch Fishes, and 
that accordingly was the problem which he set before 
himself, and on which he worked during that and 
succeeding years, 

The results of those labours, embodied in his Mono- 


‘graph on the Development of zhe Elasmobranch Fishes, 


published as a volume in 1878, but as separate papers in 
the Journal of Anatomy and Physiology from 1876 to 
1878, and in the Philosophical Transactions for 1876, 
are known to all biologists. This is not the time to - 
point out in detail their value, but this at least may be 
said that-from the very beginning to the very end of 
the investigation almost every step serves to throw light 
on important biological problems. Every. chapter from 
the first, which deals with the ovarian ovum, to the last, 
which treats of the ;urogemital organs, contains. a- record 
of inquiries. which bave left their stamp on morphological 
doctrines. When I remember whateembryology was, 
when in 1871 Balfour learnt his first lessons, in, it 
from.my imperfect lips, and reflect: what it is now, the 
progress of ten years appears littlashort of marvellous : 
and how much of that progress is due to the hand and 
brain which’a slip on the treacherous mountain path has 
snatched from our midst ! Be . 

In October, 1874, an election to a Natural Science 
Fellowship, at Trinity College, took place. Happily the . 
governing body of the College had previously determined 
to make a new departure, and to allow original work, as 
well as the results of an examination, to weigh in the. , 
decision of the electors. I believe I am betraying no | 
secret in saying that had the election been determined by 
an examination alone, Balfour would.never have been 
Fellow of Trinity, and.Cambridge would probably have 
lost one of its brightest ornaments. Balfour was one of 
those able men*who never “do themselves justice in an 
examination-room,” and his performance in answering 
the set questions was inferior to that of his competitor. 
But the winter at Naples had already borne fruit; and 
Prof.- Huxley, who kindly assisted in the examination, 
gave such testimony.as to the value and promise of so 
much.of the work on the Elasmobranchs as had already . 
been,done, that no-hesitation as to choosing Balfour was. 
possible. 

This: success encouraged him to:even increase his 
activity. He continued to werk.either at Naples or-in 
Cambridge, -and.in.1875,. after: delivering a short course 
on embryology ifor:me,-he began ,(upon the invitation 
of Prof. Alfred Newton. and with the support of Mi, J. 
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W. Clark) to give definite lectures upon animal morpho- 
logy, at first in cgpjunction with Mr., now Prof. Milnes 
„Marshall, but after two terms, by himself. From that 
“time up to last Christmas his labours were enormous, 
and his energy untiring. His class grew rapidly in 
numbers; he had to separate the students into an ele- 
mentary and advanced division, each with separate 
lectures, and courses ef practical instruction; and 
though he soon gained the able assistance of Mr. 
Adam Sedgwick and others as demonstrators, all his 
`~ |" pupiķ enjoyed the priceless advantages of close persenal 
contact with himself. Art the same time he carried on, 
_ either by himgelf, cr through his pupils, a large number 
‘of. independent investigations into various problems of 
*embryology and morphology, and set himself ta write 
.that’ great work on “Comparative Embryology,” every 
» page, and indeed every line of which is marked at once 
by’ the widest knowledge and the clearest insight, and 
which will tell men in long years to come how great is 
>our loss to day. Andall the while he was most active in 
university and college matters; every syndicate almost 
°. was desirous to secure his services, and in the framing of 
the new statutes of Trinity College he took among the 
junior fellows a prominent parc. 
“During all these exertions his friends, and I not less 
. . than any of them, watched him with anxious care. But 
he was wise as well as zealous, and never went too far; 
and when, the second volume of the big book being off 
“.  his*hands, he started last Christmas for, a holiday to 
; Messina, the prospects of his health seemed to me better 
i than ever. On his journey outward, he found one of his 
pupils who had gone to study at "Naples laid up with 
typhoid fever ate Capri, and with characteristic kind- 
“ ness he halted to nurse the patient till friends could 
arrive ‘from England. On his return home, he himself 
‘ was struck down by ån attack of the same fever, which 
i at fiest' threatened to be severe, but happily proved other- 
zx. - wise, and speedily left him ; and soon after. there came 
_ an event which was to him one of the greatest pleasures 
_ of his short life. 
~ “His fame was ‘now spreading rapidly wherever science 
- reaches, and honours were coming thick upon him. In 
1878 he was elected Fellow of the Royal Society, and in 
1881 was nót only placed on the Council, but received the 
high distinction of a Royal Medal. In the same year the 
University of Glasgow conferred on him the degree of 
~ LL.D., the British Association, at the York meeting, 
` chose him as one of the General Secretaries, in December 
last a brilliant company assembled at Cambridge to greet 
him as President of the Cambridge Philosophical Society, 
and while he was on his sick bed, the Committee of the 
‘Athenzeum elected Lim, as a distinguished man of science, 
a. Member | of that Club. Moreover, other Universities 
° were eager; if possible, to win him for themselves. I 
` believe it is no secret that many efforts were made to 
induce him to become the successor at Oxford of the 
lamented Rolleston; and it is certainly no secret that the 
Government again and again pressed him to take the 
chair of Natural History at Edinburgh. He, however, 
rémained faithful tc his Alma Mater, and though, owing 
to difficulties arising out of impending changes, his merit, 
in spite of the esteem and pride with which all men at 
- Cambridge regarded him, femained without adequate re- 
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cognition if his own University, he chose to remafn with 
us, waiting till the future should bring him his dues. 
Happily a special effort disclosed the fact that the diffi- 
culties were, after all, not unsurmountable ; arid at last, 
this spring, with the ‘approbation, I believe, of the whole ` 
University, scientific or “otherwise, and ‘certainly to the . 
great joy of his friends, a special’ chair of Animal 
Morphology was created for him, and he was’placed in it, 
- With this recognition of his worth, which he, I -beliéve, 
valued beyond even his weightier honottrs; with the 
prospect of the increased facilities which the new’statutes - 
would give in the comingesession, and with his health 
becoming rapidly restored (for since his f@vér he had - 
nursed himself, doing but little work, or what to:him was 
little), all the future seemed brighter «than ‘it had ever 
seemed as yet. Andewhen in early July Į parted -with 
him, and heard him promise that on those perilous Alpine 
tracks, he, remembering his past illness, would try nothing - 
rash or likely-to strain his powers? I looked forward. to 
meeting him again, both of us perhaps’ fuller of -hopes 
and plans than we had ever been before. SE 
OF the details of his death, at the moment. of. Writing, 
we as yet know very little, save that some'fatal: slip ,on 


ss 


-the glacier of Fresney, above Courmayeur; hurried him” 


and his guide to an instantaneous death. 

And now comes the hardest part of my task. ° The, ` f 
world of science knew Francis Balfour as an. investigator _ 
of the brightest promise, who, indeed, as a’‘mere’ youth, 
had already solved morphological problems , „which had 
heretofore baffled the acutest minds, and ‘of: whom it. 
seemed difficult to say how far he might not reach, A 
smaller circle in this country and in Europe. ineéw.him 
also as a man whose firm will and rapid -but clear judg- 
ment were all the more effective, because ‘his? decisions . 
and resolves were made known to others with 2 winning 
courtesy and with a kindly sensitive regard for thé feelings. 
of those from whom he might differ in opinion. But only , 
these who had the privilege to be his friends, knew- his ~. 
real worth, for they alone were aware how muċh the light 
of his personal character outshone even his scientific 
achievements and his administrative powers. It will need 
great knowledge and skill on the part of him who attempts ` 
to show exactly how much science owes to Francis Balfour 
as an inquirer, a teaches, and a counsellor; but:that will - 
be an easy task compared with the effort to'tell to those | 
who did not know him what he really was, Workers in 
biology all the word over will feel that a light has gone 
from the world when they hear`the sad neŵs* “that he is , 
dead, Cambridge men who have watched events ‘at Cam- 
bridge during the last ten years will know that a wholly | 
irreparable loss has fallen upon their University, but their - 
grief and their loss is a small thing put by the sidé of P 
the emptiness which is left for them whose daily life was ' 
brightened by the light of his countenance. These mourn | 
for Lycidas, and cannot be comforted. g i 

M. FÒSTER 
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-THE MOUNT WHITNEY EXPEDITION- 


XPERIMENTSeat the Alleghany Observatory in 
1879 and 1880, upon thé selective absorption of 

the solar rays by the earth’s atmosphere, having made it 
probable that the amount of heat the sun sends us (the. 
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solag constant) had been tnder-estimated by the methods 
of previous observers, and that conclusions Ñi importance 
‘ connected ‘with the temperature of the planet remained 
to be drawn, it became desirable to .verify these results, 
obtained near the sea-level, by direct simultaneous obser- 
vations at the base and summt of a very*kigh mountain. 

The generosity of a citizen of Pittsburg had provided 
the special-appafatus devised for the new methods, but 
this was too elaborate to be easily moved to a distant and 
elevated stetion. Upon the bearing of the contemplated 
observations on practical problems of meteorology be- 
coming known to Gen, W, B. Hazen, the Head of the 
U.S, Signal Service, he kindly offered to facilitate the 
transportdtion of an expedition from the Alleghany Ob- 
servatory to the Western «Territories; for no wholly 
suitable site présented itself, save in regions where the 
aid of the army might be desirable both for transporta- 
tion and escort. 

With the consent of the tiustees of this Observatory, 
the offer was gladly &ccepted, and the expedition, which, 
as originally-planned, wa$ a private one, proceeded with 
material aid from the Signal Service; and under the 
advantage of Gen. Hazen’s official direction I am enabled, 
by his kind permission, to here briefly indicate its main 
objects and results, in advance of a full publication of 
them, which will shortly be made. 

The site-selected, on the suggestion of Mr. Clarence 
King, and after conference with officers of the Army and 
Coast Survey familar with the western wilderness, as 
suited to the special observations (which made both great 
altitude and great dryness desirable), was Mount Whitney 
in the Sierra Nevada of Southern California, It rises to 
nearly the height of Mont Blanc from one of the most 
arid regions in the world, and so abruptly, that two 
stations can be- found within easy signalling distance, 
whose difference of elevation is over 11,000 feet. -It is, 
however, on the other side of the continent, in an imper- 
fectly explored region, and as very little was known of the 
possibility of carrying such apparatus as ours to the 
summit, a military escort was provided, on the con- 
tingency of our being obliged to occupy some site still 
more remote from civilisation. 

The scientific members of the party, consisting of Capt. 
O. E. Michaelis, of the Ordnance, of Messrs. J. E. Keeler 
and W. C. Day, civilian assistants, and the writer, started 
from Pittsburg on July 7, for a railroad journey of over 
3000 miles, which was greatly facilitated by the courtesy 
of Mr. F. Thomson, of the Pennsylvagia Company, which 
enabled the writer to take all the apparatus with him in a 
special:car, At San Francisco, after some delay, which 
the kindness of General M‘Dowell, commanding the de- 
paitment of the Pacific, enabled us to pass agreeably, 
the escort was provided, and the party joined by Mr. 
George Davidson and two Signal Service non-commis- 
sioned officers, With these ıt proceeded to a point about 
400 miles further south (Caliente), where we exchanged 
the swift motion and the comforts of the Pullman car, for 
the sharp contrast of a route which commenced (with the 
shade thermometer registering 110° F.) by a slow journey 
across the Inyo Desert, shadeless, ant waterless, for one 
hundred and twenty miles. We réached, at the close of 
the month, Lone Pine at the foot of the Sierras, where a 
camp was made, to be occupied as a lower station, and 


« 
where the instruments were set up. Among these was a 
massive siderostat, sending a horizontal beam to a specially 


constructed spectrometer, an instrufhent larger than the . 


one which usually bears the name, and ın which the eye 
is replaced by a bolometer, so adjusted as to measure the 
heat separately in any ray of the visible and the invisible 
spectrum, When these measures are repeated at an 
altitude’so great that the total atmospheric absorption is 
markedly different, we are enabled to determine the rate 
of this absorption for each ray, and, inferentially, to place 
the observer wholly outside our atmosphere, and tgrecon- 
struct the whole spectrum witk the bithe:to unknown dis- 
tribution of energy which must exist there.. This was 
used in connection with actinometers,” pyrheliometers, 
and the usual instruments for such a research; but the 
problem of the safe transportation of the larger apparatus 
to the summit of Mount Whitney, which now rose above 
us in a seemingly perpendicular wall of granite, here pre- 
sented itself in its full difficulty. Our final destination at 
the summit was in the clearest view, for the extraordinary 
dryness of the air and the absence of all aérial perspective 
made the mountain seem so near, that it wore the aspect 
of a quite neighbouring pile of lofty and moss-covered 
gray rock, patched with white, and of a wildly jagged out- 
line (the “ Sierra”). This white (which we knew to be 
large snow fields), and the use of the telescope, which 
resolved the ‘‘moss” into great forests, dispelled the 
illusion, and we realised the obstacles we had to surmount, 
A preliminary exploration showed that the ascent was 
difficult, and with such apparatus as ours impossible; a 
long detour was therefore necessary to avoid the precipices 
on the eastern front, and our mule trains were in fact 
occupied from seven to eight days jn reaching a point 
below the summit actually but sixteen miles distant. We 
traversed in the ascent a trackless wilderness, climbing 
what seemed utterly impracticable stony heights ; down 
which, once or twice a mule lost his footing and. golled 
with his scientific freight, but over which, though by such 
a way as siderostats and telescopes probably never tra- 
velled before, all finally passed with a degree of safety 
beyond our hopes. ` 

We had come here to determine (among other objects} 
what part of the surface temperature of the planet was 
due to the sun’s direct radiant heat, and what part to the 
effect of the earth’s atmosphere in storing this heat. 

It was interesting then, if not wholly agreeable, ‘to 
repeat the experience of former observers in our own 
persons, and to notice that as we ascended and the air 
grew colder, the sun grew hotter, till our faces and hands; 
browned as they already were by weeks of sunshine 
below, were burned anew, and far more in the cold than 
in the desert heat. As we still slowly ascended, and the 
surface-temperature of the soil fell to the freezing-point, 
the solar radiation became intenser, and many of the 
party presented an appearance as of severe burns from 
an actual fire, while near the summit the temperature in 
a copper vessel, over which was laid two sheets of plain 
window glass, rose above the boiling-point, and ıt was 
certain that we could boil water by the direct solar rays 
in such a vessel among the snow-fields. 

It is. possibly worth remark that owing to the dryness 
of fhe air, though isolated snow-fields lay above and 
below us, the ground we trayelied over was bare, and it 
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ot could not*be asserted (as it has been of cases at like | the presen# absorbing atmosphere were wholly®with- 
~ altitudes in the Alps), that reflection from the snow had | drawn?” Phe personal experiences already alluded to 

i , ‘anything to do with the state of our very literally “burned” | may prepare the general reader for the paradoxical result 
~faes. that if this atmosphere were withdrawn, the temperature 


In view of the lateness of the season it was decided to | would greatly fall, though under a materially’ greater 
- “make the permaneat camp at an altitude of rather less | radiant heat. 

-than 13,000 feet, rather than wait and make a road to the The student of the subject is aware that this conclusion ` 
peak, which rose 2000 feet ubove ùs, and was daily climbed | follows from the fact that the loss by radiation into space 
for observations with portable instruments. as the atmosphere is withdrawn is much more rapid than 

. ` The sky was perpetually fine, of a deeper violet than I | the gain by direct solar heat, but even he Way not per- 
: “have &pserved elsewhere, even or Etna, and the dryness haps be prepared for the extent of the fall. 
\ “extreme, though waeer from the snow-fields above was | * The original observationsgwhich will be given’ at length, 
. ‘abundant? An, equatorial telescope of 5} inches aperture, | lead, in the writer’s opinion, to the conclusion {hat in the 
. ‘which was kindly loaned by Prof.'E. C. Pickering, it was | absence of an atmosphere the earth’s temperature of 
-found too late’ could not be well used to determine the | insolation would at any rate*fall below — 50° F., by which ia 
‘quantity of the “seeing,” owing to a maladjustment of | it is meant that (for igstance) mercury would remain a ` 
‘the eye-pieces, which it was necessary to hold in the | solid under the vertical rays of a tropical sun were radia- <->, 
hand. Under these circumstances a critical estimate of | tion into space wholly unchecked, or even if the atmo- 
the definition under high powers could not be made, but | sphere existing,,it let radiations of ail wave-lengths pass 
enough was seen to make it evident that it was generally | out as easily as they come’ in, Remembering, then, that 
excellent, and that such a site possessed advantages for | it is not merely by the absorption of our air, but by 
be an astronomical, as well as for a meteorological station." | the selective quality of this absorption, thatřțhe actual , 
z Itis greatly to be desired that it should be occupied, | surface temperature of our planet is maintained, we see 
with the protection of a permanent building, adapted to | that without this comparatively: little-known function, it 
either object, and iz is probable that such provision will | appears doubtful whether, even though the air supported 
© be hereafter made. respiration and combustion as now, life could be main- . 
For us, however, there was no other shelter than our | tained upon this planet. I 
; tents, and the high wind, the-cold, and the mountain These conclusions do not, in the writers opinion. , 
sickness consequent on the rarefied air, made the con- | depend upon the Mount Whitney observations alone, but 
tinuous ` observations which were képt up synchronously | exist implicitly in the results af previous observers who, 
with that at the camp at Lone Pine, a matter of difficulty. | have, however, not apparently drawn them,-with the - 
-These observations were persistently maintained, how- | exception, perhaps, of Mr. Ericsson, who has observed ° 
ever, but we were hot sorry on September 11 to break up | that the surface of the airless moon must Soe . 
s our wiatry camp and to descend to summer again. We | even in sunshine, : 
` resumed our journey across the desert, and then’ across We see, if these results be true, ne the temperatura of 7 
a the continent, reaching Pittsburgh on September 28, 1881. | a planet may, and not improbably does, depend far less 
The reductions of the observations are still incomplete, upon its neighbourhood to, or remoteness from, the sun, 
but some conclusions of interest may already be indi- | than upon the constitution of its gaseous envelope, and 
“cated. indeed it is hardly too much to say that we might 
It has been said that the determination of the amount approximately indicate already the constitution of an 
of heat the sun sends the earth is the fundamental | atmosphere which would makè Mercury a colder planet 
~ ' problem of meteorology, since on this all the phenomena | than the earth, or Neptune as warm and habitable 
which that. science contemplates -depend. Accordingly | a one. f 
© -7 the observations were directed first to this primary object, It must at the same time be admitted that our informa- 
` chiefly through methods which involved the study of the | tion as to the special constituents of our own air, Which , y 
‘phenomena of selective absorption (so intimately con- | are chiefly here concerned, is still imperfect, though the > 
nected with it), and secondarily to these phenomena | observations made at Mount Whitney upon the selective- 
“considered in themselves, action of that undéubtly | prominent agent, watér-vapour, , 
The final result may be affected by some still imper- | will, it is hoped, add somewhat to our knowledge. = 
fectly determined corrections, and it will’be sufficient to In the same connection it may be added that the 
' « here give an approximative one. writer’s investigations have led him to the conclusion 
It appéars probable that the true solar constant is one- | that the “temperature of space,” so called, must at any - 
half greater than that determined by Pouillet and by | rate be lower than that assigned by Pouillet (if we accept 
° Herschel near the sea level, and even greater than the | the received values for that -of the absolute zero), and in 
recent values assigned by M. Violle. Thetrue value, itis | this case the temperature of the earth’s surface, in the 
_ believed, will be shown by the data when published to be | absence of the quality of selective absorption in our an 
- _ larger than’ those hitherto accepted: would be yet lower than that here given. 
$ ` -Of more general interest, perhaps, is the conclusion as In view of the great importance of this quality, interest 
to the limit of that cold which increases under full sun- | will attach to the ‘statement that the bolometer observa-. 
shine as we ascend above our atmosphere. “What,” it.| tions at the summit aad base of Whitney show a different 
may be asked, “ would the temperature of the soil be on.| distribution of solar energy (heat, light, or “actinism-”) . 
a mountain top rising wholly above the air, or what*the | at the upper station from that at the lower, and show 
temperature of me sumward hemisphere of the earth, if | (among other things) that without our atmosphere, the 
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sun would appear of a strongly bluish tint, ees confirm- 
ing observations already made at Allegha@y by other 
methods. ` Ït may be added _in this connection that re- 
searches also there made show a like action in the solar 
atmosphere, so ‘that we are not only to understand that 
there is a tendency in both atmospheres“to absorb the 


short waves more than the - long ones (as the writer has, 


elsewhere stated), but that the solar photosphere (while 
emitting radiations of all wave-lengths in greater quantity 
than we refeive them), is, through the immense prepon- 
“derance of the more refrangible rays before absorption, 


' < essentially blue, and that whife light is zo¢ “the sum of 
all radiations,” nor even of all visually recognisable ones,, 


but a compositién of the small groups of special rays, 
: which, starting from this egsentially blue sun, by virtue 
of their large co-efficients of transmission, and by a kind 
of survival of the fittest, have struggled through the solar 
and terrestrial atmospheres, to us, while others of short 
wave-length have failed on the way. ,This the Mount 
Whitney observations, sq far as regards the terrestrial 
atmosphere at any rate, appear to prove. 


-Doubtless a distinction is to be drawn between the 


statements of fact and records of direct observation, 
which will shortly appear in full in the Signal Service 
publication, and the present inferences from them, for 
which the writer alone should be held responsible. 

‘ In view of the mass of observations on which they rest, 
and the writer’s endeavour to avoid any statement which 
does not seem to him to express the result of careful and 
repeated experiments, he hopes, however, that the results 
to be given in the forthcoming volume will be found-to 
bear out these conclusions, and prove useful contributions 

_ from the younger science of solar, to the elder one of 
terrestrial meteorology. S. P. LANGLEY 
i Director of the Observatory, 
oy Consulting Specialist U.S. Signal Service 
Alleghany Observatory, Alleghany, Pennsylvania, 
July 13, 1882 4 
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By. A. H. Keane, Edited by Sir R. Temple. 
(London: Edw. Stanford, 1882.) 


] R. KEANE’S encyclopzedic knowledge in matters 
+ of philology and ethnology was never put to better 
use than in the compilation of this account of Asia. 
Gonsiderable as is the size of the bosk, the’information it 
‘contains is compressed to the utmost; every word is 
pregnant with meaning, and could not be omitted without 
injury to the reader. The physical geography, the fauna 
and flora, the commerce and inhabitants of the vast con- 
tinent of Asia, are ali passed under review; tribes and 
dialects of which most of us have never even heard the 
names -are discoursed upon familiarly, and facts and 
-statistics bristle in every page. The latest authorities 
have been everywhere consulted ; the geographical results 
„of the late Afghan war, for instance, having been laid 


” ‘under contribution, and full use being made of the 


Palestine Exploration Survey, nogonly of Palestine itself 
but ‘of the eastern side of the Jordan as well. It must 
not be ‘supposed, however, that Mr Keane’s work is dry 


reading ; his literary ability has thrown an interest over 
t 


the most matter-of-fact statistics ‘and made us realise ‘thé 
characteristics of the countries he describes or the towns 
and populations he records. e 

I need not point out the value to the Englishman ofa 
full.and trustworthy compendium like this. -As Sir Richard 
Temple shows in his Preface to the book the interests of 
England in Asia are enormous, and there is much. truth 
in the German assertion that so faras English power and 
prestige are concerned we are no longer Great Britain but 
Great India. But it is not only in India that English 
influence is supreme, our dependencies extend as far as 
Hongkong, and our trade-with Japan amounted fn 1880 
to over five millions of imports alone. To ‘the student of 
mankind the interest of Asia is greater than that of any 
of the other continents of the world? Here was the first 
home of the races who have chiefly influenced the course 
of human progress ; here the early civilisations of Accad, 
of China, and of Phoenicia grew up and developed ; here 
the great empires of antiquity rose one upon the other ; F 
and here was the primæval source of those germs of 
thought and art that have produced the philosophies, the 
sciences, and the arts of our own day. It is among the 
multitudinous tribes and nations of Asia, too, that we’can 
best study that variety of languages, of manners, and of 
customs which have enabled the modern inquirer to lift a 
little the veil that covers the first beginnings of civilisa- 
tion, and there are even some who believe tbat the great 
central plateau of Tibet before it was raised to its present 
elevation was the primzeval cradle of mankind, the spot 
where the anthropoid ape became the still speechless. 
man. It is possible that our young and therefore arrogant: 
western civilisation has yet much to learn from the old. 
culture of the east, and it is a quegtion whether Sir R. _ 
Temple is justified in saying ‘hat the Chinese are ‘im- 
placably hostile to real progress ” because, they hate: 
“modern (European) progress’ At all events the 
example of Japan is not encouraging. 

It is a great pity that Mr. Keane’s alphabetical fist of 
the races and languages of Asia had to be sacrificed to. 
the exigencies of Space. The roomnow occupied by a. 


number of very useless woodcuts could well have been: . 


given up toit. We must be thankful, however; for the - 
Ethnological and Philological Appendix which he „has - 
added at the end. ‘In this he sums up in a clear and 
trenchant manner the chief facts at present known about 
the ethnology of Asia., He pertinently ‘points out thé. 
great distinction that exists between the different types of: 
race and language we find there. “All races are fertile -~ 
with one another, though perhaps in different degrees,” 
whereas the stock-languages of the continent “are true 
species which refuse to amalgamate and thus form new 


species, so that fresh varieties are developed only within,‘ - 


each” of them. The conclusion'from this fact seems to 
me to be that while the different races of mankind may 
be referred-to a single primitive pair, the different families 
of speech have branched off from independent centres, 
Mr. Keane, however, still clings to the belief in a single 
primeval language or type of language, and rejects the 
hypothesis that man was speechless when the leading 
races were differentiated from one another. But the 
argument on which he bases his rejection of the theory 1s 
foynded on a misconception ; language arid race are -not 
synonymous terms, and those who hold the doctrine .of 
+” 
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linguistic polygeneity suppose that different forms of 
speech grew up indgpendently within the same race or 
It was a 
queation of geography not of race. 

The assumption of the primitive unity of speech makes 
Mr. Keane an adherent of another theory which I have 
done my best elsewhere to combat. This is that languages 
develop out of an isolating into an agglutinative stage, 
and then into aa inflectional one. I do not deny that 
language devélops; far from it; the whole science of 
languagg-is based upon such an assufnption. But I cam 
see no facts which wamant me in holding that an isolating 
language, fer example, has ever developed except from 
one stage of isolation into another. In the same way the 


a inflectional languages have developed only from one form 


of inflection into another; this is certainly true of the 
Semitic dialects, and as to the Aryan languages, Dr, 
Delbriick, the latest defender of Mr. Keane’s theory, finds 
himself forced to admit at the end of a long discussion 
that a confident ‘‘ yes” cannot be returned to the question 
whether the_agglutiration theory is verified in individual 
cases. It is only in the sense that the jelly-fish may be 
called simple that the development of language can be 


` said to be from the simple to the complex; from one 


point of view, it is t-ue, analysis and differentiation may 
be termed complex, but most of us would consider our 


- modern English grammar a much simpler affair than that 


4 


of Gothic or Greek. I may note here, by the way, that 
Mr. Keane has made a slip in saying that the final 7 of 
amatur is the reflexive pronoun se. R is also the 


`~ characteristic of the passive in Old Keltic where it 


cannot come ftom an earlier s; it is further found in 
some Vedic verbaleforms, and apparently in the Greek 
dev-p-o, phere it occupies the same position as in the 
Latin ama-r-zs. 

Different views, however, as to the conclusions to be 


. drawn.from our evidence are inevitable in science, more 


especially in matters where certainty is “unattainable. 
They in no way diminish the value or, importance of Mr., 
Keane’s work, which does not depend on the theories held 
by, himself ‘or any one else regarding the facts put forward 


init. He has made “ Asia” an indispensable book of refer- 


ence to the geographer, the traveller, and the statistician ; 
I will not add the politician also, as the main business of 


.the- latter nowadays seems to be to avoid acquiring accu- 

"~ rate information. 
a misprint, as when Prof. Sachau’s name is spelt Sachan 
“"(p. 72), or a statement to which exception may be taken. 


Here and there, of course, there is a 


Thus I am not disposed to endorse the assertion that the 
Turks in Smyrna “reside chiefly in narrow, dirty slums, 
into which it is dangerous to penetrate alone, and which 


„are cut. off from access to the more open and safer 


quarters.” On the contrary, in walking from the Kassaba 
station to th® quay, when alone and at night, I have 
always taken good care to go through the Turkish quarter 
and not through the Greek. ' Elsewhere, however, Mr: 
Keane does full justice to the Turks of Anatolia, whom 
he describes in Dr. Scherzer’s words as “ honourable in 
all their dealings, frank, kindhearted, and ‘hospitable, 
while in religious matters they are, contrary to the 
general impression, the most tolerant of all sag 
races.” 


. ° A. H. sive” = 


i ala AND DYNAMO-ELECTRIC 
MACHINES aN 


Die Magna und dynamo-elektrischen Maschinen,’ Von 
Dr. H. Schellen, Zweite, nach dem gegenwärtigen auf 
der Pariseretlectrischert Ausstellung vertretenen Zu- 
stande dargestellte und vermehrte Auflage. (Köln, 
1882.) 


HIS work, which is considerably enlarged fom its 
first appearance, now includes accounts” of all the 
leading forms of dynamo- ànd magneto-electric machines. 
with the exception of those ef Edison, of which no men- 
tion is made. The first chapter is devoted to generalities 
concerning electromagnets, induction, &c. The second 
describes magneto-electric mAchines beginning with that | 
of Pixii and ending with that of De Meritens. ` The 
third chapter, on dynamo-electric machines, opens with a 
rather unseemly revival of ‘the dispute as to priority 
between Werner,Siemens and Wheétstone in the dis- 
„covery of the action-and-reactiop principle of the so-called 
*dynamo- machines. It is a matter of history that papers 
announcing this discovery were read before the Royal 
Society on the very same day (February 14, 1867) by 
Wheatstone and by Dr. C. W. Siemens. We cannot help 
thinking that Dr. Schellen, in his manner of describing“ 
the affair, allows himself to take an attitude extremely 
unjust towards the great English physicist, now no longer 
amongst the living; and we protest against this very 
needless attempt to arouse a scandal. Nor is it true that 
Wheatstone’s memoir contained nothing that Werner 
Siemens had not previously published in Berlin. The 
proof of this matter is that Wheatstone’s principle of ` 
exciting the field-magnets by a derived current in a shunt . 
circuit was adopted as a “new method”? by Messrs. 
Siemens Brothers within two years from the present date, 
and formed, in 1881, the basis of a communication by Dr. 
C. W. Siemens to the Royal Society, and of another by 
Mr. Alexander Siemens to the Society of Telegraph. 
Engineers, in which the priority of Wheatstone in this 
detail is fully and explicitly admitted. In this, chapter 
also the machines invented by Weston and by Brush are 
described. Chapter IV. treats of those dynamo-electric - 
machines which generate continuous currents, beginning’ 
with Pacinotti’s machine @f 1863, and including the well- 
known forms of Gramme and Siemens (v. Hefner-- 
Alteneck), the latter of which is described in very great 
detail. Hefner-Alteneck’s new large dynamo witha disk- 
armature and many‘peripheral coils, is mentioned, and- 
the general arrangement of its-parts shown. The fifth 
chapter treats of alternate-current machines: ‘Those of 
Lontin, Gramme, and Siemens are described fully, but 
the name of Wilde is not even mentioned ! A new machine 
by Siemens and Halske, capable of giving either inter- - 
mittent-direct or alternate currents, is figured in this 
chapter. This section of the book is closed by a disquisi- 
tion on the theory of dynamos and their efficiency, the 
greater part being a compilation from the researches of 
Frélich, Hagenbach, and others. ` 
Chapter VII. dealg with the voltaic arc, and Chapter 
VIII. with electric arg lgmps. A mass of details concern- 
ing the manufacture of carbon pencils and standards of 
photometry are included in the former. In the latter 
chapter most of the chief forms of lamp are given, in- 
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j cluding those of Crompton, Biirgin, Jaspar}Jand Serrin, 
Lamps adapted’ for use in series or derivation, including 
' the so-called differential lamps, are considered in a sepa- 
rate chapter. Amongst the forms described are those of 
Gramme, Weston, Brush, Hefner-Altenggk (Siemens), 
> ‘Gulcher, and the Pilsen lamp. According to the author, 
the differential lamp of von Hefner-Alteneck was the first 
to, make practical the introduction into one circuit Of a 
number of Jights, JablochKoff’s well-known candle, and 
its more recent imitations are described briefly, and then 
the author passes to the semi-incandescent lamps of the 
~ Werdermann type. Edisor®$ incandescent lamp is next 
describéed,eas it was in the year 1879. All Edison’s more 
recent improvements appear, to be unknown to the author, 
-- who passes by the Edison exhibit at the Paris Exposition 
with a compliment upon the good quality of its colour! 
, The incandescent lamps of Lane-Fox and of Maxim are 
- both described and figured, whilst that of Swan—ante- 
<` cedent to both of thedatter, as well as to Edison’s carbo- 
nised filament lamp—is described only, and not figured. 
~ Details concerning driving-power, distribution, cost, and 
fire-risks -follow. Applications of dynamo-electric ma- 
chines to metallurgy, electro-chemistry and telegraphy, 
make a chapter in themselves, as also does the subject of 
the electric transmission of power. A penultimate sec- 
tion deals with storage batteries, in which we are glad to 
observe that full justice is done to Planté, the inventor of 
the accumulator. A rather sketchy chapter on the mathe- 
matical theory of electric arc lighting closes the work. 
“On the whole, though this work contains useful infor- 
mation on many points, it is much: to be regretted that it 
is not,so complete as might have been hoped of a book 
` published in 1882. In a science whose applications are 
developing so fast, this incompleteness detracts greatly 
from the value of the work. - 
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The Watchmakers Handbook. By Claudius Saunier, 
English Edition, Translated, Revised, and considerably 
augmented by Julian Tripplin and Edward Rigg, 


THERE is no trade, we suppose, in which so many special 
tools are used as in watchmaking, nor any in which the 
character of a workman is so readily distinguished by 
them. The good workman has good tools=-a_ perfect 
army of them—nearly all self-made, with which he is 
prepared to execute any piece of work, in a neat, clean, 
and efficient manner. $ ` 
This little book describes watchmakers’ tools, but 
deals with many operations inadmissible from a manufac- 
turer’s point of view. “Every watchmaker,” says the 
preface, “ will at once recognise that receipts are included 
which are of the nature of makeshifts, and that it would 
. in many cases be better to replace a piece by a new one, 
rather than to repair it it in the manner indicated.” But 
there is good reason for this :—“ The immense number of 
badly-constructed watches that he (the workman) is called 
upon to put in going order fora trifling remuneration, 
compels him to replace the older methods of procedure 
by others, whenever by so doing time can be saved.” 7 
-If watches were as big as steam-engines there are few 
people who would not be horrified. at the kind of work 
put into some of them. But they go well? so they may 
- (or may not), thanks ‘to a strong mainspring, until they 
are pulled to pieces, 
All watch repairers, or “jobbers,” as they are techni- 


e 
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cally called, and manufacturers too, ought, however, to 
be interested in this book. It contains a great deal of 
useful and instructive informacion, and it must be left to 
the consciences‘of such as to the suggestions herein qpn- 
tained, they would, or would not, adopt.’ 

i - H. DENT GARDNER 


Descriptiones Plantarum Novarum et minus Cognitarum., 
Fasc. viii, Auctore Dr. Regel. -Pp. 150. (St, Peters- 
burg, 1881.) ; 


THE Director of the Imperial Botanic Garden describes 
a number of novelties cultivated under his own eye, One 
ot the most striking is a new Crinum, (C. Schmidt) from 
Port Natal, which scarcely seems Separable by descrip- 
tion from C. /atifolium, L. The bulk of the pages, how- 
ever, is filled with an enumeration of the glumaceous 
plants at present known from Central Asia, in the study 
of which Aitchison’s Afghan collections have not been 
overlooked. 195 species of Graminez are enumerated, of 
which 79 are Asiatic, or atany rate are not known from 
Europe; 75 species are. middle European or Mediter- 


Yanean ; and 37 are common to middle Europe, middle ` 
Asia, and North America. ‘ ~ 


Turning over Dr. Regel’s pages affords a ready illus- 
tration of the wide diffusion of the components of the 
British flora. Without pretencing to absolute accuracy, 
we noted that of the 109, species of the British grami- 
neous flora, 65 are recorded by Dr. Regel-from Central 
Asia, We looked with some curiosity to see if any light 
was thrown on the origin of our cereals. But though'rye 
(Secale cereale) appears to occur in a wild state in Turk- 
estan, the forms of wheat met with by botanical collectors 
were all represented by cultivated specimens. Dr. Regel 
does not seem to have met with, from Central Asia, 
Fingerhuthia Africana, obtained by Aitchison in his 
second journey ; although only known to botanists from 
South Africa, ıt was found to be one of the chief fodder- 
grasses oi the Lower Kuram Valley. e 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expgessed 
by his correspondents. Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice ts taken of anonjanous communications, 

[The Editor urgently requests correspondents to keep their letters 
as shori as possible, The pressure on his space is so great 
that tt is impossible otherwise tc ensure the appearance even 
of communications containing interesting and novel facts.] 


. The Spectrum of the Light emitted by the 
Glow-worm 


I AM not aware that any account has been published of the 
nature of the hght emitted by the glow-worm, and therefore 
venture to send the results of some observations I made ou the 
evenings of the 21st and 2and af the month. 

The light, as is well known, proceeds fiom the lower surface 
of the penultimatg and ante-penultimate segments of the lower 
abdomen of the insect, and also from two round spots on the 
last segment—it is of a greemsh colour, and when examined 
with the spectroscope gives a short continuous spectium extending 
from abont C to 4, and therefore containing rays of all wave- 
lengths between 656 and 518—the move refrangible portion is 
far the brightest, and the general arprnance is of a broad band 
of green light reaching from about 5 
tinuous spectrum extending down into the red, y 

I- may add that the observations were made with a small 
direct-vision spectroscope, with a photogiaphic scale; and also 
that glow-worms are extremely rare in this district. . 

Reading, July 29 -~ “ JOHN Conroy 





Osciliations of the Sea-level 
` Ttyseems to be very generally assumed that the surface of the 


ocean attains a uniform level, og nearly so, in all lands, and 
forms a sort of zero-point or datum life, from which the altitude 
- 
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7 to 518, with a faint con- . 
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of mountains is calculated, and to which barometrical readings 


-are reduced, e 

-This assumption, however, 1s called in question by several 
-maghematicians, who allege that the sea-level: is by no means 
that of a regular sphzroid, as is generally supposed, but may 
vary many hundreds of feet in level even along the same parallel 
of latitude, quite independently of the temporary action of winds 
or of ocean currents. 2 

Accordjng to the Jaw of gravitation, all substances attract one 
another with a force proportional to their-masses, A contment of 
Jand will therefore exert an attractive influence upon the sea, 
and cause it to rise upofi its 'shores to a height which will vary 
-accordjog to the mass of land that causes the attraction, and 
may amount, it is said, to as much as 1000 metres above the 
level to which the sea attains in mid-ocean. This extraordinary 
result is deduced eby Fh. Fischer from a discussion of pendulum- 
observations, and somesyhat similar conclusions are atrived at by 
Listing and Heinrich Bruns, R 
~ Founding upon these observations, a German geologist, Dr. 
‘Penck, has proposed an explanation of the phenomena presented. 
by the raised beaches, and other tokens of oscillation in the sea- 
‘evel, which are so conspicuous during the glacial period. If 
the land has the property of thus drawing the sea towards it in 
proportion to its mass, it follows that anything which adds to 


` that mass will increase the effect, and thus a great thickness of 


glacier-ice laid upon a continent, will draw the water towards it, 
and raise the sea-level in its immediate vicinity ; and, according 
as the ice incieases or diminishes, so will the level of the sea 
tise or fall in proportion. Moreover, the altitude of the sea- 
bèach may vary considerably, it is said, along the border of one 
and the same continent, by reason of the varying thickness of the 
ice in different parts. In this way it is conceived an explanation 
ais found for the fact that in Norway the old terraces and sea- 
beaches do not coincide in level, but vary in altitude at places not 
very far distant from one another, The action of the ice may 
in short be so localised that its attractive force will vary consi- 
deratly along the same line of coast. 

These views are certainly somewhat different from those that 
shave hitherto prevailed in regard to the regularity of the sea-level. 
If there is such a very great difference in the height to which 


~ the surface of the sea may attain in different places, the baro- 


metér should give more indication of it than it seems to do, 
Nevertifeless, it is to be desired that every means should be 


_ taken to.ascertain the 1elative height of the sea in various places 


so chosen as to test the truth of the views L have mentioned, 
The apparent connection between glaciation and submergence is 
mow attracting notice in various quarters. Dr, Penck maintains 
that shifts in the relative level of sea and land go hand in hand 
with oscillations in the glaciation. “In 1865 I called attention 
‘to this connection, ard suggested what seemed to me to be a 
possible explanation of it (see Y¥ourn. of the Geol. Soc, vol. xxi. 
. 178). 
i Penck’s views, it will be seen, are somewhat different from 
‘those of Adhemar and Cioll, to which he points out sever 1 
objections. His memoir is entitled ‘* Schwankungen des 
Meeresspiegels,” and appears in the Fahrbuch der Geograph, 


` Gesellschaft zu Munchen, Bd, vu. 1882. 


’ T. F. JAMIESON 
Ellon, Aberdeenskire, July 31 ' 





= Voice in Lizards ¢ 5 

THE above head:ng in NATURE, vol. xxvi. p. 29, rather 
‘surprises me, as thovgh voices ın lizards were a recent discovery. 
The loud and plaintive ‘‘ gui—gui—gui” made by the large land 
lizaid of that name, has been well known to: me foi the last 
Seventeen yars, and is of course well known to every Assamese, 
The call is always heard in twilight, in the depths of the forest, 
and when once heard is not mistakable for that of any other animal, 
It is plain, monotonous, loud, and repeated with two second. in- 
tervals some eight o> ten times, when there is a pause of about 


two minutes, and it is repeated. ‘For those who do not under-' 


stand the Hunterian system of spelling I would write it gooee— 
gooee, the oo-most prolonged. The gui is about 3 to 3} feet 
long—from snout to tip of tail—which latter exceeds the body 
and head, Colour grey-green, with clear-yellow scales here and 
there—at times grovped—and that gives a mottled appearance, 
The tail has a double row of sharp scale-spines along its ®rest, 
‘and sf suddenly Jashedecan* cut the skin of any bare-legged 
“bystandðe, ` 7 : 


e e j 
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It lives in fies under, or in, tree stems, often as high up as 
30 or 40 feet. The flesh is eaten and prized, the skin used as the 
membrane in some kinds of guitars. There seem several kinds,” 
one of 3 or 3% feet, another larger—both land lizards—a still 
larger kind frequents the rivers, up to 6 feet or more in length. 
It hisses like thglarger snakes, and the peculiar call that gives 
it the name ‘‘ gui,” can be heard in still forest I should say a 
mile ; one that repeats this monotonous call every “evening is 
loud enough to be an annoyance at times, though it is over 500° 
yards off, : S. E, PEAL 

Sibsagar, Assam 





Halo r 


ABOUT 2 p.m. to-day a reMarkable halo was visible here., 
The sky was partially covered with light cirrus clouds, and some 
small fleecy drift was rapidly moving from the north-west at a 
low altitude. I saw a bright bow at about 45*from the sun 
nearly due north, extending over a clear portion of the sky; this 
gradually extended till iteformed a circle with the sun in the 
most southern point of its circumference. The width of the 
bow was rather greater than the diameter of the sun, the whole? 
circle being, as near as I could judge, 45° or 50° in diameter. 
It was brilliantly White, brighter than tlee white of any clouds it 
the neighbourhood ; it lasted perhaps fifteen minutes, and gradu- 
ally broke up and faded. I could see no other interesting halo 
nor any appearance of parhelia, W. A. SANFORD 

Tynehead, Somerset, July 25 è 
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THE ELECTRIC PROPERTIES OF FLAMES 


THE electric properties of flames have often invited 

the investigation of physicists, but the obscurity and 
contradictory nature of some of the phenomena have been 
such that in spite of a large number of researches no 
complete account of these properties has hitherto been 
given. Most of these researches are enumerated in a 
paper contributed by Prof. Holtz to Carl’s Repertorium, 
last year; but though Holtz has himself added to our 
knowledge of the electrical property of flames by his re- 
searches on the behaviour of flames when employed as 
electrodes, he left much yet to be investigated in this 
department. i ; 

The latest contribution to our knowledge- of the subject 
appears in the current volume of Wiedemann’s Annalen 
der Physik und Chemie, from the joint pens of Herren 
Dr. Julius Elster and Hans’ Geitel. As the results of 
their investigations go far to clear up some of the points 
which have hitherto been obscure or contradictory, some 
account of these investigations will probably not be un- 
acceptable to the readers of NATURE. ` 


a 
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The chief theories that have been advanced from time ` 


to time in explanation®of the electrical properties of 
flames may be reckoned as three in number. ` 

1. Pouillet in 1827 propounded the suggestion that the 
electricity of flame is due to the process of combustion as 
such, and therefor@ presumably analogous to the electriff- 
cation observed by Volta to result when a burning coal or 
pastille is placed upon the cap of an electroscope. 

2. Matteucci, in 1854, explained the phenomena by 
supposing that the flame acted upon the two metal 
electrodes (employed to test its eléctrification) as an 
electrolyte ; in fact, that it acted ds the acid between the 
two metallic plates of a voltaic cell ; a view which practi- 
cally agrees with that earlier propounded by Hankel. 


3. Buff suggested that the explanation was to be sought - 


in a thermo-electric difference between the two electrodes. 

Sir William (Mr. Justice) Grove had shown “moreover 
that when a platinum wire is bent so that one end of it 
stands in the tip of a flame, while the other is immersed 
in the flame near‘its base, a current of electricity is set 
up in the wire. This*phenomenon might at first sight be 
thought to agree with an observation of Hankel, that a 
flame is “ polarised” longitudinally ; that iš to say, Hankel 
found there is a difference of potential between the tip 
and the base of a flame, and this difference of poten- 



























ng along the flame. 


iffe 


The want of concõrd amongst 


their instrument of investigation either a coarse 
gold-leaf alectroscope, or else a galvanometer. The 
of sensitiveness and accuracy in the former instru- 
t when applied to small differences of potential, makes 


the flame itself to the passage of electricity renders the 
f the latter inadvisable, 

In-beginning their investigation, therefore, Messrs. 

Elster and Geitel bethought themselves of Sir W. Thom- 
n's quadrant electrometer as a@mirably suited for deli- 

id quantitative experiments of the kind in hand, 


fith this instrument they set themselves to investi- 
he correctness or otherwise of that which previous 
ervers had announced. % 
heir apparatus was set up as follows :—-To keep the 
Je of the electrometer at a constant charge, it was 
nected with one pole of a Zamboni’s dry pile con- 
g of 2400-pairs of disks, the other pole being joined 
uth.” -The electrometer thus arranged was very 
a difference of potential of a single Daniell’s 
Froducing a deflexion of 112 degrees upon the scale 
ofthe instrument. One pair of quadrants was as usual 
utto “earth,” and assuitable commutator (C in Fig. 1) 
was interposed between the electrometer and the flame- 
apparatus. Experiments were made on the flames of 
n burners and of spirit-lamps, both well insulated. 
small Bunsen burner specially adapted for this purpose 
is constructed out of a piece of glass tubing 4 milli- 
s wide. Fig. 1 shows the manner of exploring the 
f One electrode, A, consisting of a platinum wire 
closed'in a glass tube from which the end protruded, 
as inserted in the tip of the flame. Another electrode, 


former unsuitable ; whilg» the high resistance offered- 
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f course, equivalent to an elect mpotive force | 
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B, of similar kind was fixed s0 as to pass into ‘the:base’of 
the flame. Two points were revealed by the first:experi- 
ments made: oe 

1. That when set in this fashion the tip was usually. 
electrically negative, as compared with the base of:the — 
flame, as Hankel had said, but that sometimes the reverse 
appeared to be the case. 

2. That when the lower electrode was kept fixed, and 
the upper one was moved to different heights, tlfe poten- 
tial anywhere within the interior of the fame was: the 
same, being 1'04 times that of one Daniell’s: cell when — 
the electrodes were % millimetre apart, and the samp when 
tey were 20 millimetres apart. Bones 

If, as Hankel expresses it, a flame were“ polarised’ 
longitudinally, cross-sections taken horizoatally across the. 
flame should be equipotential surfaces. This is true. if- 
the tyo platinum electrodes a and B are both right’within 
the flame. Whether at the same level or not, when both 
are completely within the flame they are practically at the 
same potential—neither of them positive or negative rela. 
tively to the other. But if ene of the electrodes: is. dis- 
placed to one side, a difference of potential is immediately 
observed, and this difference is very great if (as.in Fig. 1). 
one electrode passes no further than into the external 
mantle of hot air. 

To examine more particularly the part played by this 
external mantle was the next point. It will be observed 
from Fig. 1, that the two electrodes were so chosen that 
the protruding portion of the platinum wire was equal in. 
length to the width of the flame from side to side. As 
remarked above, when both were completely immersed: 
side by side in the flame, they showed no electrical dif- 
ference ; but when either of them was moved into 
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surrounding sheet of hot air, it immediately showed itself |. 
positive to the other one. The maximum difference of 
potential was observed when the electrodes occupied the. 
relative positions shown in Fig. 2, a, where the electrode 
B is about half a millimetre outside the flame. When B: 
was pushed in to the position shown in Fig. 2, 4, the 
potential fell to less than half what it was before. When: 
pushed completely in, as in Fig. 2, ¢, the two electrodes 
were so nearly alike, that the difference of potential 
between them was less than the hundredth part of t] 
a single Danieil’s cell. The upper electrode, A, was nc 
gradually removed. When i: reached the position shown. 
in Fig. 2, d, it was decidedly positive relatively to B, and 
when it was placed as in Fig. 2, ¢, its negative: p 
tial was almost‘as great as its positive potential had 
in the first position. The pocential of a relatively t 
given in the following table for the five positions :-— 

a, E.M.F. was ~ 3°29 of 1 Daniell, 

b, 


” ~0'46 n” . 
C, ” ~ 0'009 ” 
d. 39 +0°65 ” 
é. ” + fog EE] 


To put the matter into words: As long as either of th 
electrodes is outside the flame and the other insid 
outside one is positive and the inside one negative, 
film of hot air outside the flame is always elect 
positive, and the flame inside relatively negative, 

The same result was obtained by these ẹ 
wit? flames of spirit-lamps and with. ordina 
candle flames. More curious stillp when air ww: 
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burn with a flame in an atmosphere of coal-gas the very 
same phenomena are observed, the hot coal-gas being 
positive relatively to the air-flanme. All these flames 
shewed a potential varying from about 14 to 13 times that 
of a. Daniell’s cell. The flame of bisulphide of carbon 
gave a lower result, and so did a magnesium flame. The 
¿introduction of any salt of a metal-—-such as chloride of 
potassium—into the flame lowered the potential. 

Moredver when wires of other metals were employed 
the differences of potential were not the same as before. 
Whilst the lower electrode of platinum remained, the 
upper,electrode was replaced by a aopper wire when the 
potential rose to 2 Daniels cells. With aluminium it 
was equal to 3, anf with magnesium to 3'2 Daniell’s. 
Using a lump of clean sodium as electrode the potential 
even rose to five times the Daniell cell. 

Using as a fluid electrode a drop of water at the end of 
a capillary tube similar results were obtained, though the 
differences of potential were smaller. 

These experiments corroborate the. suggestion that the 
flame acts hke the acids between the poles of a battery- 
cell, or that the action is an “ electrolytic” one. 

Messrs. Elster and Geitel succeeded in joining ee 
trically together the flames of twenty-five spirit-lamps, by 
the device of causing a curved piece of platinum wire to | 
Jead from the base of one flame to the tip of the next, and | 
another piece of wire from the base of this to the tip of 
the succeeding one, and so on. This ‘‘flame-battery”’ 
of course had a potential twenty-five times as great as 
that of one flame. But it would not yield much current, 
owing to the enormous internal resistance of the flames 
themselves. 

Another most important series of researches was then 
undertaken to investigate whether, without any fame or 
any products cf combustion, a difference of potential 
could be observed between a red-hot platinum wire and a 
cold platinum wire whose tip was immersed in the cur- | 
rents of heated airthat rose from the former. ‘This was | 
accomplished by using as one electrode a thin piatinum | 
wire héated to redness by passing through it the current | 
ofa battery. And here, without any flame, a difference | 
of potential of about* one and a half of a Daniell's cell 
was efound, the upper electrode being positive, relatively | 
to the glowing one. From this experiment, which was 
confirmed in a variety of ways, it appears that a flame Zs | 
not in ttself a source of electrification at all. Messrs. | 
Elster and Geitel therefore regard the electrification as a 
thermo-electric phenomenon; though they use this term 
in a slightly different sense from that in which it is used 
in the text-books. 

They conclude, therefore, that the production of elec- 
trification by flames is (1) independent of the size of the 
flame ; (2) dependent on the nature and state of surface | 
of the electrodes; (3) dependent on the nature of the | 
gases that are burning in the flame; and (4) dependent | 
on the state of ignition of the electrodes. 

They therefore regard Pouillet’s theory as being wrong, 
whilst the theories cf Matteucci (and Hankel) and of 
Buff are both, so far as they go, correct. If this so-called 
thermo-electric origir. of the electrification be the true 
one it is a very important fact indeed ; and, as these able | 
experimenters say, will probably explain the back-electro- | 
motive forc® which is observed in the voltaic arc. This 
is not the least interesting pcint in this very interesting 

ay 


research. S. F 





THE METEOROLOGY OF ICELAND DURING | 
THE WINTER AND SPRING OF 1881-82 
THE observations made last winter by Mr. Thorlacius, | 
observer for the Scottish Meteorological Society at 
Stykkisholm, Iceland, have been received by the EPA 
and they are of the greatest,interest in connection with the 
unexampled mild weather which prevailed in this country 
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for the five nffonths ending March. The mean pressurts, for 
these five months, at 32° and sea level, were respectively. — 
29°201, 29°140, 29'295, 29°471, and 29°258 inches, the mean. 
of these months being thus only 29°273 inches. In Lon- 
don the mean of the same months was 30123 inches, or 
o°850 inch higer than thae of Stykkisholm. The. means 
for these two places for the twenty-four years ending with 
1880 are for London 29°948 inches, and Stykkisholm = 
29°552 inches, the difference being 0°396 inch, or less than 
half the difference during the winter of 1881-82. The 
greatest difference occured in January, the mean pressuse 
for which month in London was 30'365 inches, and at 
Stykkisholm 29'295 inches. Pressure in the north-west of 
Icelar.d was thus 1070 inchfess than in London. : 
On January 14 the pressure at Greenwich gvas 30.572 
inches, and the maximum temperature 42°'4, but at Styke 
kisholm on the same day temperature rose to 46°'5, with 
a storm cf wind from the south, and pressure was as low 
as 28°290 inches, being*2'282 inches lower than at Green- 
wich, At Greenwich pressure rose at 10 a.m. of the 18th 
to 30°973 inches, the maximum temperature being 34°'2; 
but at Stykkishelm pressure on thé same day was only 
29'466 inches, the maximum femperature rose to 46°, 
and a sterm of great violence from the south set in at 
noon ané lasted till 6 a.m. of the following day. nae 
During the five months of high temperature in the 
British Islands the following winds prevailed Jess than 
the average of previous years, viz, W..4,N. 4, N.E. 6, 
and E. 8 days; but winds from S.E. were 2, S. 7, and. 
S.W. 14 days above the average. Hence during the’ 
winter of 1861-82 atmospheric pressure was not only much 
under the mean in the north-west of Iceland, but the. 
great depression, which is one of the most prominent fea-. 
tures of the meteorology of the- northern hemisphere in 
the winter months, was, as indicated by 21 days’ greater 
prevalence of S. and S.W. winds, situated considerably 
to the north-west of its usual position. Very low mean: 
pressures for the winter months are of frequent occur- 
rence in Iceland, but it is seldom that they continue, un- 
interruptedly low for five months in succession. Thus, 
since Mr. Thorlacius began his observations in 1845, 0° 
mean pressure was nearly as low only on three other 
winters, viz., the winters of 1847-48, 1850-51, and 1862-63, ` 
when the mean pressures of these five months were 
respectively 29° 308, 29°330, and 29'310 inches. Daan 
The weather underwent a complete change about the 
middle of March, when S. and S.W. winds nearly ceased 
anc a high mean atmospheric pressure ruled, with re- 


peated cyclonic disturbances passing to the southward of — 


Stykkisholm, and involving Iceland in a succession of 


violent north-easterly sopms of wind, which broke up the. 
rove it southward, and stranded 


Arctic ice te the north, 
it on the nerth and east shores of the island. In these 
circumstances the weather became unusually inclement 
and unseasonable, and Mr. Thorlacius reports that no 
equally severe and? disastrous spring has occurred there 
within the memory of any one living. About Easter all 
the food for horses, sheep, and cattle had been used up, 
and these animals died in great numbers. In his parish 
alone, 62 horses, 1700 sheep and swine, and 7 cows: 
perished, causing a direct loss of 1220/., and the popula- 
tion has been brought face to face with a serious famine. 
Though the Government is taking every measure in its 
power to mitigate the calamity, the prospect is most 
gloomy. Besides this, all, or nearly all, of the. lambs 
have died, and owing to the great cold and want of rain, _ 
grass has scarcely yet begun to grow, the sea-ice still 
(July 1) surrounds the entire north and east of the island 
in immense masses, and no ship can get. through it to. 
any of the harbours of these coasts. On the north coast 
the ice drove ashére about fifty large whales, of which © 
the smallest is said to be forty-five feet in length, which. 
proved an unexpected relief to the poor peasantry, and _ 
even to the proprietors of the coast districts. oe 
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THR COLOURS OF FLOWERS, ILLUS- 
TRATED BY THE BRITISH FLORA) 
_U.—Further Examples of the General Law 


FLOWERS in which the carpels have arranged them- 
selves in a circle around a common” axis, like the 
Geraniacee and Malvacee, tRereby-show™hemselves to 
be more highly modified than flowers in which all the 
carpels are quite*separaté and scattered, like the simpler 
Rosacea and Ranunculacee, Still more do families such 
as the’ Caryophyllacegz, in which all the five primitive 
carpels have completely coalesced into a single one-celled 
ovary. Accordingly, it is not remarkable that the pinks 
should never be yellow. On the other hand, this family 
has no ‘very specialised members, like larkspur and 
monkshoot, and therefore, it very rarely produces bluish 
or purplish flowers. Pinks, in fact, do not display so 
wide a range in either direction as Ranunculacee. They 
begin as high up as white, and hagdly get any higher than 
red or carnation. Of their two sub-families, the A/sinee 
have the sepals free, the blossoms widely expanded, and 
no special adaptations for insect fertilisation. They in- 
clude all the small usdeveloped field spectes, such as the 
chickweeds (Stel/aria media, Arenaria trinervis, Ceras- 
Hum vulgatunt, &c.), stitchworts (Stellaria holostea, &c.), 
and cornspurries (Spergula arvensis), which have open 

` flowers of a very primitive character ; and almost all of them 
arë white (Fig. 12). These are fertilised by miscellaneous 
small flies. The Sz/exeg, on the other hand, including 
the campions and true pinks, have a tubular calyx, formed 
by the coalescence of the five sepals; and the expanded 
petals are raised on long claws, which makes their honey, 
inclosed in the tube, accessible only to the higher insects. 
Most of them also display special adaptations for a better 
class of insect fertilisation in the way of fringes or crowns 
on the petals., These more profoundly modified kinds 
are generally pink or red. For example, in the most 
advanced British genus, Dianthus, which has usually 
vandyked edges to the petals, our four English species 
are all brightly coloured; D. armeria, the Deptford pink, 
being red with dark spots, D. prolifer purplish red, D, 
deltoides, the maiden pink, rosy spotted with white, and 
oo the Cheddar pink, bright rose-coloured (Fig. 
13): * 

It is much the same with the allied genus Lychnis. Our 
own beautiful purple English corn-cockle (Z. githago) is 
a highly developed campion,.so specialised that only 
butterflies can reach its honey with their long tongues, as 
the nectaries are situated at the bottom of the tube. Two 
other species of campion, however, show us interestingly 

“the way in which variations of colour may occur in a 
retrograde direction even amang highly evolved forms, 
- One of them, the day lychnis (Z, diurna), has red, scent- 
“less flowers, opening in the morning, and it is chiefly 
fertilised by diurnal butterflies. But its descendant, the 
night lychnis (Z. vesfertina), has takgn to fertilisation by 
means of moths ; and as moths can only see white flowers 

- it has become white, and has acquired a faint perfume as 
an extra attraction (Fig. 14). Still, the change has not 
yet become fully organised in the species, for one may 
often find a-night lychnis at the present time which is 

‘only pale pink, instead of being pure white. : 
The Cructfere are a family which display a good deal 
of variety in colouration. The most primitive and simple 
forms have, yellow flowers, as in the case of the cabbage 
genus (Brassica) including charlock, mustard, and turnip ; 
the rockets (Baréarea and Sisymérium) ; and the gold- 
of-pleasure (Camelina sativa). Most of these are dry-field 
weeds, and they have open little-developed blossoms. In 
the genus Nasturtium or watercress we have four species, 
~ three of which are yellow, while ome-is white.. In treacle- 
mustard (Erysimum), the yellow is very pale, and the 

- petals often become almost white. Just above these 
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earliest forms come the common small white crucifers 


like Cardamine hirsuta, Cochlearia officinalis, and Cap- 
sella bursa-pastoris. Many of these are little ‘if at all 
superior in organisation to the yellow species, and some 
of them (as we shall see hereafter) are evidently degenemate 
weeds of cultivation. But such flowers as Alyssum mari- 
“imum, with its sweet scent, its abundant honey, its re- 
duced number of seeds, and its conspicuous, spreading 
milk-white petals,+are certainly more developed than 
small yellow species like Alyssum calycinum. Even 
more remarkably is this the case in the genus beris or 
candytuft, which has become slightly irregular, by the 
two adjoining exterior petals growing larger thgn the 
interior ones. Accordingly, they are usually white, like 
our British species, Z. amaray while some of,the larger 
exotic species are a pretty pink in hue. ‘The genus Cer- 
damine supplies us with like instancts, Here the smaller 
species have white flowers, and so has the large C. amara. 
But in C. pratensis, the cuckoo-flower, they ‘are usually 
tinged with a pinkish purple, which often fades deep 
mauve; and in'some showy exotic species the flowers are 
a rich pink. So with Aradis: our small English kinds 
are white ; 4. peiræà, with larger petals, is often slightly 
purplish, and some handsome exotics are a vivid purple. 
In Hesperis we get a further degree of modification in 
that the petals are raised on rather long claws; and the 
flowers- (represented in England by H. matronalis, the 
dame’s-violet) are a fine purple, and possess a powerful 
perfume. Closely allied is the Virginia stock of our 
gardens (Malcolmia), which varies from pale pink to 
mauve. But the highest of all our crucifers are‘contained 
in the genera Matthiola ard Cheiranthus, which have 
large spreading petals on long erect claws, besides often 
being sweet scented. The common stock (M. incana) is 
purple, reddish, or even violet; our other British species, 
M. sinuata, is pale lilac; and no member of the genus is 
ever yellow. The wall-flower (Cheéranthus cheiri) is rich 
oratige or red, sometimes yellow: its colour, however, 
differs widely from the primitive yellew of the charlocks 
or buttercups ; and it will receive further attentign here- 
after, i p 
So much by way of illustration, of the families with 
usually regular polypetalous flowers and free superior 
ovaries. We may next pass on to the families of poly- 
petalous flowers with usually irregular corollas, which 
represent of- course a higher stage-of-development in 
adaptation to insect visits: Of these, two good illustrative 
cases are included in the British flora. They aré the 
Polygalacee and the Violacee. f 
Polygala vulgaris, or milkwort, our only British repre- 
sentative of the first named family, is an extremely irre-, 
gular flower, very minutely and remarkably modified for 
special insect fertilisation, It is usually a bright blue in 
colour, but it often reverts to pink, and not infrequently ` 
even to white. 3 
The Violacee or violets are a whole family of bilateral 
flowers, highly adapted to fertilisation by insects; and as 
a rule they are a deep blue in colour. This is the case 
with four of ouf British species, Viola odorata, V. canina, 
V. hirta, and V. palustris. „Here too, however, white _ 
varieties easily arise by reversion ;"while one member of 
the group, the common pansy, V. tricolor, is perhaps the 
most variable flower in all nature. This casg, again, will 
receive further attention when we come to Consider the 
subject of variegation and of reversion or retrogression. 
When we pass on to the Corolliflore, in which the 
originally separate ‘petals have-coalesced into a single 
united tube, we meet with much more striking results. ~ | 
Here; where the very share at once betokens high modi- 
fication, yellow is a comparatively rare colour (especially ` 
as a ground-tone, though it often comes out in spots or , 
patches), while purple and blue, so rare elsewhere, become 
alngost the rule. : 
The family of Campanulasee forms an excellent ex- 
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_ ample. - Its- flowers are usually blue or white, and the | leafless sapyophyte form, has greenish yellow or*pale 


greater, number of them, lke the harebell (Campanula 
> yvotundifolia) and thé Canterbury bell (C. media), are deep 
Blue (Fig. 15). We have nine British species of the genus, 
vaf¥ing from pale sky-blue to ultramarine and purplish 
cobalt, with an occasioral relapse to white. Rampion and 
Sheep’s bit, also - blue, are clustzred heads of similar 
blossoms. . The little blue lobelia of our borders, which is 
bilateral as well ‘as tubular, belongs'to a closely-related 


tribe. One of our British species; Lobelia Dortmanna, 
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Fic. 12.—Lesser Stitchwort, white: type of simple open Alsinez. 
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is sky-blue; the other, Z. urens, is a-dingy purple. Not 
far from them are the Digsacee, including the lilac sca- 
bious, the blue devil’s bit, and the mauve teasel. -Amongst 
-all these very highly-evolved groups blue ‘distinctly forms 
the prevalent colour. - 
- In the great family of the Ericaceæ, or heaths, which is 
` highly adapted to insect fertilisation, more particularly 
by bees,purple and rose are the prevailing tints, so much 
so that, as we all have noticed a hundred times over, they 
often colour whole tragts of hillside together. , The bell- 
shaped blossoms mark at once the position of the heaths 
. 
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red spotted with darker tints: type of Silenez with 


Fic x3.—-Dianthus, 
; a ? tubular calyx, 


-with reference to insects; and the order, according to 
Mr. Bentham, supplies us with more ornamental plants 
than any other in the whole world. Among our British 

, Species, in the less developed forms, like Vaccinium, 
Arbutus, and Andromeda, the flowers are usually white, 
flesh-coloured, pinkish, or reddish. The highly developed 

, £rice, on the other hand, are mostly purple or deep red. 
Æ. vulgaris has the calyx as well as the corolla coloured 
‘with a mauve variety of pink. Menstesia cerulea a 
deep purplish blue. JAéondtropa alone, a yery degraded 
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brown free petals. 
The Soraginacee are anoth 


er very advanced family of 


Corollifore, and they are blue almost without exception. 
They have usually highly-modified flowers, with-a tube 
below and spreading lobes above; in addition to which 
most of the Species possess remarkable and strongly- 





Fic, 14.-—-Night Lychnis, white : adapted to fertilisation by moths. 


developed appendages to the corolla, in the way of teeth, 
crowns, hairs, scales, parapets or valves. Of the common 
British species alone, the forget-me-nots (Myosotis) are ._ 
clear sky-blue with a-yellow eye; the vipers bugloss 
(Echium vulgare) is at first reddish-purple, and afterwards 

a deep blue ; the lungwort (Pulmonaria officinalis) is also 
dark blue; and so are the two alkanets (Anchusa), the 





Fic. 15.—Harebell, deep blue: type of Coroll:floral blossoms, 


true bugloss (Lycofsés), the madwort (Asperugo), and the 
familiar borage (Borago officinalis); though all. of them 
by reversion occasionally produce purple or white flowers, 
Hounds-tongue (Cyhoglossum officinale) is purple-red, and 
most of the other species vary between purple and blue; 
indeed, throughout the family most flowers are red at first 
and blue as they mature.4_Of these, borage at least is 
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habitually fertilised by beés, and the same is partially 
true of many of the other species. All of thefn are adapted 
to a high lass of insect visitors. ~ Loe ae 

Other families of regular Corol/sfore must be glanced - 
at more briefly. Among-the Gentianacea, the less ad- 
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Fic. 16,—Section of Daisy; inner florets yellow; ray florets white, tipped 
< with pinks ' sf 


advanced types, like the simple Chlora perfoliata and 
Limnanthemum nymphæoides, are yellow, perhaps by 
reversion; but Menyanthes trifoliata, è Slightly more de- 
veloped ally of Limnanthemum, has white blossoms, 
tinged outside with red; Erythrea centaurium, with a 
divided calyx and the cells of the ovary imperfectly 





Fic. 17.--Flower of Sage, bright blue, visited by bee. 


united, is pink; and the true gentians, Gentiana verna, 
` G. campestris, G. nivalis, &c. with a tubular calyx, long 
throat, and sometimes fringed hairs to the tube, are bright 
blue. In Afocynacee, we have the highly developed 
periwinkles, Vinca major and V. minor, normally blue, 
though pink and white varieties or species are also culti- 





Fic. 18.—Gagea lutea, yellow: simplest type of lily. 


vated. In-Plumbaginee we have the bluish purple sea- 
lavender (Statice Limonium) and the pink thrift (Armeria 
vulgaris). Other families'with special peculiarities will 
receive notice later on. oe ope 

It is necessary, however, here briefly to réfer to the 
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great family of Composite, some of whose’ peculiarities 
can only properly ‘be considered whgn we come to inquire’ 
into the phenomena of relapse-and retrogression. Never- 
theless, even at the present stage they afford some excel-- 
lent evidence: In certain ‘ways they may be regarded as 
the very highest race of flowering plarits: Not only are 
their petals united into a tubular- corolla, but’ their 
blossoms are compounded into large groups of a vety 
attractive sort. `“ Each flower-head consists of-a number 
of small florets, crowded so as to resemble a single 





Fic. 19,—Fritillary, purple, spotied Tih white and red; developed type of 
- tye 


‘blossom. So far as our present purpose is concerned, they’ 
fall naturally into three groups—Jussiew’s old-fashioned 
sub-orders of Ligulate, Cyuaroidea, and Corymbifera, 
which are quite sufficient for all ordinary objects ‘of 
botanical study. S - 
We can only examine the last-named tribe at present, 
whose central florets, as a rule, aré bright golden; a fact ` 
which shows pretty certainly that they are descended 
from a common ancestor who wås also yellow. Moreover, 
these yellow florets are bell shaped. But the outer florets 
are generally sterile; and instead of being bell-shaped, 





Fic. 20.—Spotted Orchid, purple with white patches: type of highly deve~ 
3 `~. loped-bilateral monocotyledons. m 


they form a long ray ; while their corolla is at the same 
time much larger than that of the central blossoms, In 
short, they are sterilised “members of the compound 
flower-head, specially set apart for the work of display ;~, 
and thus they stand to the entire flower-head in the same 
relation as petals do to the simple original flower. Just 
as the petal is a specialised and sterilised stamen told off 
to do duty as an allurer of insects for the benefit of the” 
whole flower, so the ray-floret is a specialised and steril- 
ised blossom told off to do the self-same duty for the 
benefit of the composite flower-Ifead.- ` ` -s 
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Now, the earliest ray-florets would naturally be bright 
„yellow, like the tubular blossoms of'the central disk from 
. which they sprang. And to this day the ray-florets of 
the simplest corymbiferous types, such as the corn-mari- 
gold’ Chrysanthemum segetum), the sun-flower (Helianthus 
annuus) and the ragwort (Senecio jacobea), are yellow, 
like the central flowers. In the camomile, however, the 
ox-eye daisy, and the may-weed (Anthemis cotula, Chrys- 
anthemum, leucanthemum, &c.), the rays have become 
white ; and this, I think, fairly establishes the fact that 
white is a‘ higher development of calour than yellow ; for 
the change must surely have been made in order to attract 
special imsects. In the true daisy, agatn (Bellis perennis)p 
the white rays become éipped with pink, which sometimes 
rises almost $o rose-colour (Fig. 16) ; and this stage is exactly 
analogous to that*of apple-blossom, which similarly halts 
on the way from white petals to red. In our own asters 
(A. tripolium, &c.) and the Michaelmas daisies of Afne- 
rica, we get a further advance to purple, lilac, and mauve, 
while both in these and in the chrysanthemums, true 
shades of blue not infrequently appear. The Cinerarias 
of our gardeners are similar forms of highly-developed 
groundsels from the Mediterranean and the Canary 
` Islands. 
- Tubular flowers with an irregular corolla are obviously 
higher in their mode of adaptation to insect visits than 
tubular” flowers of the ordinary symmetrical type. 
Amongst them, the first place must be assigned to the 
Labiates. Not only are they deeply tubular, but they are 
very bilateral and irregular indeed, displaying more modi- 
fiGation of form than almost any other flowers excépt the 
orchids. They mostly secrete abundant honey, and often 
possess highly aromatic perfumes. Almost all of them 
are purple or blue. Among the best known English species 
are thyme, mint, marjoram, sage (Fig. 17),and basil, which 
it need hardly be said are great favourites with bees. 
Ground-ivy (Nepeta glechoma) is bright blue ; catmint 
(Nepéta cataria), pale blue; Prunella, violet-purple ; and 
common bugle (4j/%ga reptans), blue or flesh colour. 
Many of dhe others are purple or purplish. It must be 
` -added that in this family the flowers are very liable to 
vary within the limit of he same species ; and red, white, 
or purple specimens are not uncommon in many of the 
normally blue kinds. 

The Scrophularinee, and other allied irregular tubular 
_ families are mostly spotted, and so belong to a later stage 
of our inquiry ; but even amongst this group, the Veronica 
“genus has almost always pure blue flowers; foxglove 
(Digitalis purpurea) is purple; and many of the Broom- 
rapes (Orobanchaceg) are more or less bluish. Blue and 
lilac also appear abundantly in spots or stripes in many 

species of Lzvaria, in Euphrasia, and in other genera. 

We have given so much consideration to the Dicoty- 
ledons that the relatively simple and’ homogeneous Mono- 
cotyledons need not detain us long. Their coloration is 

as a whole both less complicated and less instructive. 

The Altsmacee answer very closely to the Ranun- 

culaceæ, as being in all probability the earliest surviving 
type of entomophilous Monocotyledons. Their arrange- 
ment is of course trinary, but they have similarly separate 
carpels, often numerous, surrounded by one, two, three, 
or many rows of stamens, and then by one row of three 
petals and owe row of three sepals. All our English 
species, however, are white or rosy, instead of yellow. 
As they are marsh plants, they seem to have reached 
or passed the stage of Ranunculus aguatilis. One species, 
- Alisma plantago, the water-plantain, however, still retains 
a. yellow claw to the petals, though the limb is white or 
pale pink. So also does Damasonium stellatum. These 
two interesting plants present a remarkable analogy to 
the water-crowfoot. . 

Among monocotyledonous families with a united ovary, 
‘the Lifiacee are probably the most primitive. Their 
~ simplest type in Englands @agea lutea (Fig. 18), a yellow 
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lily looking exyemely like a bunch of Ranunculus Ficama. 
In Lloydia serbtina, a closely allied but more developed ` 
form, the petals are white, with a yellow base, ånd three 
reddish lines. The wild tulip is likewise yellow. Aium 
ursinunt, 2 somewhat higher type, is pure white. The fritil- 
lary (Fritillaria Meleagris, Fig. 19), a large, handsome, . 
bell-shaped flow€r, with separate petals converging into a 
campanulate form, and with a nectariferous cavity at 
their base, is purple or red, checquered with lurid marks ; 
but it often reverts to white, or even to a faint -yellow. 
In Scilla, however, including our common wild, hyacinth 
(S. nutans), the deep tubular flowers, composed of 
perianth pieces with long claws, are usually blue, rarely > 
pink or white; while in Hyagguthus and Muscari, which 
have a united bell-shaped or globular blossom, formed by 
the coalescence of the sepals and petals, dark-blue and 
ultramarine are the prevalent tones. Meadow saffron 
(Colchicum autumnale), which has also a united tube and 
very deep underground owary, is a fine reddish purple: 
its stamens secrete honey. 3 

The /ridew and Amaryllideæ are moře advanced than 
the lilies, in that they possess infetior oyaries—in other 
words, their perianth tube has coalesced with the walls- 
ef the inclosed carpels. In many cases, especially in the 
more highly-developed species, their flowets are red, blue, 
or purple Z+ichonema Bulbocodium, is purplish-blue, 
with a yellow centre. Our two native crocuses (C, vernus 
and C. xudiflorus) are also purple. Sisyrinchium Bermu-. 
dianum is a delicate blue. Gladiolus communis is brilliant, 
crimson. Jris fetidissima is violet. Our own Amaryllids 
are white or primrose, but brilliant reds and purples, as 
well as highly-developed spotted types, are common 
amongst the cultivated exotics, 

The Orchidacee stand at the head of the entomophilous 
Monocotyledons by virtue of their inferior ovary, their 
irregular flowers, and their’ extraordinary adaptations to` 
insect fertilisation. Purples are the prevailing ground- 
tones (Fig. 20); butin the commonness of variegation 
and of specialised lines or spots of colour, the Orchids 
answer closely to the Scrophularinee among Dicotyle- 
dons, and may therefore best be considered in a succeeding _ 
section. GRANT ,ALLEN 

(To be continued.) 








ASTRONOMICAL OBSERVATORIES ! 


AMON G the contributions of public and private munifi- 
cence to the advance of knowlédge, none are more 
worthy of praise than those which have been devoted to 
astronomy. Among all the sciences, this is the one which 
is most completely dependent upon such contributions, 
because it has the least immediate application to the. wel- 
fare of the individual. Happily, it is also the science of 
which the results are best adapted to strike the mind, and 
it has thus kept a position in_ public estimation which it 
could hardly have gagned if it had depended for success 
solely upon its application to the practical problems. of 
life. That the means which have been devoted to its 
prosecution have not always been expended in a manner 
which we now see would have been the best, is to be ex- 
pected from the very nature of the case. Indeed, a large 
portion of the labour spent in any kind of scientific re- 
search is, in a certain sense, wasted, because the very 
knowledge which shows us how we might have done better 
has been gained through a long series of fruitless trials. 
But it is due both to ourselves and the patrons of astro- 
nomy that as soon as any knowledge bearing upon the 
question of the past application*of money to the advance 
of science is obtained, use should be made of it to point 
out the mistakes of the past and the lessons for the future. 
It is now patent to all Who have made a wide study of the. 
subject that large amounts -have been either wasted-or 
applied in ways not the most effective in the erection and - 
1 From the North American Review, 
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outfit of astronomical observatories. Sinch Tycho Brahé 
built his great establishment at Uraniburg, astronomical 
-research has been assdciated in the public mind with lofty 
observatories and great telescopes. Whenever a monarch 
has desired to associate his name with science, he has de- 
signed an observatory propertional to the magnitude of 
his ambition, fitted it out with instruments on a corre- 
sponding scale, and then rested in serene satisfaction. 
If we measure greatness by cubic yards, then Peter the 
Great and “ Le Grand Monarque” were the founders of 
two of the greatest observatories ever built. That of St. 
Petersburg was completed in 1725, the year of Peter’s 
death, and was an edifice of two hundred and twenty-five 
feet front, with central towé?s one hundred and forty feet 
high. I¢ had three tiers of galleries on the outside for 
observation, and was supplied with nearly every instru- 
ment known fo the astronomers of the time, without refer- 
ence to the practicability of finding observers to use them. 
It was nearly destroyed by fire tn 1747, but was partially 
rebuilt, and now forms pait of the building occupied by 
the Imperial Academy of Sciences. The Paris Observa- 
tory, built half a ¢eptury earlier, still stands, its massive 
walls and arched ceilings reminding one rather of a fortress 
than of an astronomical institution, r 

Notwithstanding the magnificence of these structures, 
they have had little’essential connection with the progress 
of astronomy. It is true that the work done at both 
establishments takes a prominent place in the history of 
science, but most of it could have been done equally well 
under wooden sheds erected for the protection of the 
instruments from the weather. In recent times, the St. 
Petersburg Observatory has been found so unsuitable for 
its purpose that no observation of real value can be made, 
and its existence has been nearly forgotten. The great 
building at Paris, though associated with a series of 
astronomical researches second to none in the world, has 
really served scarcely any other purpose than those of a 
physical laboratory, store-house, and offices. The more 
important observations have always been made in the 
surrounding garden, or in inexpensive wings or other 
structures erected for the purpose. 

With these establishments ıt will be instructive to com- 
pare the Greenwich Obsefvatory. The latter has never 
won the title of great. It was originally established on 
the most modest scale, for the special purpose of making 
such observations as would conduce to the determination 
of the longitude at'sea. Although it has now entered 
upon its third century, no attempt has ever been made to 
reconstruct it on a grand scale. Whenever any part of it 
was found insufficient for its purpose, new rooms were 
built for the special object ın view, and thus it has been 
growing from the beginning By a process as natural and 
sumple as that of the growth of atree. Even now, the 
‘money value of its structure is less thau that of several 
other public observatories, although it eclipses them all in 
the results of its work. Haeckel la% it down as a general 
law of research that the amount of original investigation 
actually prosecuted by a scientific institution is inversely 
proportional to its magnitude. Although this may be re- 
garded as a humorous exaggeration, it teaches what the 
history of science shows to be a valuable lesson. 

A glance at the number and work of the astronomical 
observatories of the present time will show how great a 
waste of means has been suffered in their erection and 
management. The last volume of the American Ephe- 
merits contains a list of nearly 150 observatories, sup- 
posed to be, or to have recently been, in a state of “ astro- 
nomical activity.” The number omitted because they 
have lain inactive it is impossible tg estimate ; but it is 
not unlikely that, in this country at least, they are as 
numerous as those retained. Its safe to say that nearly 
everything of considerable value which has been done by 
all these establishments could have been better done by 
two or three well-organised observatories in each of the 


principal civilised countries. Indeed, if we*leave out of 
account local benefits, such as the djstribution of time, the 
instruction of students, and the entertainment of the 
"public, it will be found that nearly all the astronompical 
researches of really permanent value have been made at 
a very small number of these institutions. The most 
useful branch\of astronomy has hitherto been that which, 
treating of the positions znd motions of the heavenly 
bodies, is practically applied to the determination of geo- 
graphical positions on land and at sea. The Greenwich 
Observatory has, during the past century, been so far the 
largest contributor jn this direction as to give rise to the 
femark that, if this branch of astronomy wer@entirely 
lost, it could be reconstructed fron? the Greenwich obser- 
vations alone. During the past twenty years the four 
observatories at Greenwich, Pulkgwa, Paris, and Wash- 
ington have been so far the largest contributors to what 
we may call geometrical astronomy that, ın this particular 
direction, the work of the hundred others, in the northern 
hemisphere at least, can be regarded only as subsidiary. 

This remark, it will be understood, applies only to that 
special branch of astronomy which treats of the positions 
and motions of the heavenly bodies. The other great 
branch of the science treats of the aspect and physical 
constitution of these bodies. It dates from the invention 
of the telescope, because, without this instrument, and its 
accessories, no detailed study of the heavenly bodies is 
possible. The field open to the telescope has, during the 
last twenty years, been immensely widened by the mtro- 
duction of the spectroscope, the ultimate results of which 
it is scarcely possible to appreciate. Photography has re- 
cently been introduced as an accessory to both instru- 
ments ; but this is not so much an independent instrument 
of research as a means of recording the results of the 
spectroscope and telescope. To this branch of the sci- 
ence a great number of observatories, public and private, 
have duly contributed, but, as we shall presently see, the 
ratio of results to means is far less than it would have 
been had their work all been done on a well-organised 
system. > 

Nearly all great public observatories have hitherto 
been constructed for the purpose of pursuing the first 
branch of the science—that which concerns itself, so to 
speak, with the geometry of the heavens, This was 
naturally the practice before the spectroscope opened up 
so new and richa field. Even now there is one sound 
reason for adhering to this practice, namely, that physical 
investigations, however made, must be the work of indi- 
viduals rather than of establishments. There is no need 
of a great and expensive inszitution for the prosecution of 
spectroscopic observations. The man of genius with im- 
perfect instruments will outdo the man of routine in the 
greatest building, with the most perfect appliances that 
wealth can supply. The combination of qualities which 
insures success in such endeavours is so rare. that it is 
never safe to count upon securing it. Hence, even now, 
a great observatory for the prosecution of physical research 
whould be a Somewhat hazardous experiment, unless the 
work it was to do were well mapped out beforehand. 

Considering the‘great mass of observatories devoted to 
geometrical astronomy, the first thing to strike the pro- 
fessional student of their work is their want of means for 
a really useful and long-continued activity ;eand this not- 
withstanding that their inscrumental equipment may be 
all that could be required. The reason is that their foun- 
ders have not sufficiently taken into account the fact that 
the support of astronomers and the publication of obser- 
vations is necessa1y to the usefulness of such an establish- 
ment, and requires a much larger endowment than .the 
mere outfit of the building. Let us take, for instance, 
that omnipresent and most useful instrument, the meridian 
circle. Four or five of these instruments, of moderate 
sie, located in good climates, properly manned, under” 
skilful superintendence, worFingsin co-operation, with each 
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‘other, would’ do everything necessary'for the department 
of research to which ghey are applicable, and a great deal 
more than is to be expected from all the meridian circles 
‘of he world, under the conditions in which they are 
actually placed. They could, within the first five years, 
-make several independent determinations of the funda- 
mental data of astronomy, including’ the positions and 
motions of several hundred of the brighter fixed stars. 
In five years more they could extend.their activity so as 
to fix the position of every star in the heavens visible to 
the naked eye ; and, during the ten years following, could 
prepare’such a catalogue of telescopi¢ stars as there is no 
‘prospec? of our seeing during the next half-century. 
There are probably hot less than twenty meridian circles 
in this coufitry alone, most of them antiquated, it is true, 
yet, so far as average eize and cost are concerned, amply 
sufficient for the work in question. How many there may 
be in other countries it is impossible to estimate, but 
probably fifty or upward, and the number is everywhere 
constantly increasing. Should we seek out what they are 
doing, we should probably find half of them rusting-in 
idleness upon their pivots. “With others some industrious 
professor or student would be found making, unaided, a 
-series of observations to be left dmong the records of the 
establishment, or immured -in the pages of the Astrons- 
nische. Nachrichten, with small chance in either case of 
ever being used. We may be sure that the solitary ob- 
server will soon find something else to do, and leave the 
‘instrument once more in idleness. Others we should find 
employed: in the occasional instruction of students, a 
costly instrument being used where a rough and cheap 
~one, which the student could take to pieces and investi- 
gate at pleasure, would answer a far better purpose. Yet 
others we should find used in distributing time to the 
“neighbouring cities or states, or regulating chronometers 
for'the shipping of a port. I dare not guess how many 
we sKould find engaged in work really requiring an 
instrument of the §nest class, and gaining results which 
are to contribute to the astronòmy of the futùre, but in 


< our own Country there would hardly be more than three. 


The general cause of this state of things lies upon the 
surface. It is as trfe in astronomy as in any other 
‘depargment of human affairs that the best results can be 
attained only by.a careful adaptation of means to ends. 


. Failures have arisen, not from the intervention of any 
_active opposing agency, but because observatories have 


been founded without a clear conception, of the object to 
be attained, and therefore without the best adaptation of 
means to ends. To build an observatory before knowing 
what it is going to do is much like designing a machine- 
‘shop and putting in a large collection of improved tools 
and machinery before concluding what the shop is to 
make, and what are the conditions of the market open to 
its products. Some hints on the considerations which 
should come into play in the erection of any new observa- 


tory may not be out of place, as pointing out the remedy’ 


for the evils we have described. 
Heretofore the practice has-usually beenefirst to decide 
‘upon the observatory, and to plan the building; next to 
provide-instruments ; and lastly, to select an astronomer, 
and with his advice, to decide what direction the activi- 
ties of the establishment should take. This order of pro- 
ceeding shotfid be reversed. The first thing to be done 
is to decide what the observatory shall be built to do. 
The future astronomer would, of course, have a control- 
ling voice in this decision, and should, therefore, be 
selected in advance. One thing which it is especially 
important'to decide is to which of the two great divisions 
of astronomical research attention shall principally be 
directed. If the prosecution of geometrical astronomy 
is kept in view, the conditions of advance in that depart- 


, ment of the science must be kept in mind. The public is 


too apt to associate astronpmy with looking through a 
telescope, That some*of the greatest. astronomers of 
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modern timeg, such as Kepler, Newton, Hansen, Lapface 
and Leverrier scarcely ever looked through a telescope as 
astronomers, is not generally. understood. For two thou- 
sand years astronomy kas furnished the great geometers 
of the world with many of their profoundest problems,’ 
and thus has agvanced hard in hand with mathematics. 
It borrows its fundamental data from observation, but the 
elaboration and development of its results taxes the” 
powers of the mathematical investigator. The work of 
making the necessary observations is so much easier than 
that of developing the mathematical theories to which 
they give rise, that the latter is comparatively neglected 
alongside the former. It is lamentable to see what a 
collection of unused observafions are found in the pages 
of scientific periodicals, to say nothing of thase which 
have remained unpublished in the records of observatories. 
Under these circumstances it*is not worth while to found 
any more observatories for the prosecution of geometrical 
astronomy, except under*special conditions. Among these . 


conditions we may enumerate the following :— 


1. The institution should have such an endowment as 
to secure the continuous services of tyd or three observers, 
and to publish at least the results of their observations in 


°a condensed form. : 


2. The instruments should be of the finest class, but not 
necessarily of large size. This is.not a difficult condition 
to fulfil, since such instruments are not very costly.- One: 
reason for observing it is that it is only within the last -few 
years that the highest perfection has been attained in‘ the 
construction of instruments of measurement. 

If these two conditions can be really fulfilled, it is very 
desirable to add a few more to the great number of 
meridian circles now in existence, for the simple reason 
that it is easy to exceed them in perfection. It is, how 
ever, to be remarked that a good climate is a scientific 
pre-requisite for the success of an observatory of any, 
kind. The value of observations is''decidedly lessened 
by the breaks in their continuity due to the intervention 
of clouds. It is therefore extremely desirable that, so 
far as possible, new observatories should hereafter be 
erected under sunny skies. , 

If an observatory is to be devoted to physical research, 
a more modest outfit, both in the way of endowment and ` 
of instrumental means, may be sufficient to serve an ex- 
cellent purpose. Instead of being a great co-operative 
work, requiring the continuous labour of several persons, 
physical research may be divided up into sections almost 
as small as we please, each of which may be worked by 
an individual astronomer with any instrument suited to 
the purpose in view. To the success of such an observa- 
tory a clear sky is even, more necessary than to one - 
engaged in measurement. Whether a great- telescope 
will be necessary, will depend principally upon what is to ' 
be done. The consideration which ıs really of the first’ 
importance is the astronomer, The man who is really 
wanted will do moré with the most inexpensive instru- 
ments than another one with the most costly ones. As 
already remarked, physical research is mainly the work 
of the individual, and what we want is to secure the 
services of the ablest man and then supply him with 
such means of research as are necessary to the problems 
he has in view. New‘questions are arising so frequently, 
and the field of physical:research is now so wide, that it 
is impossible to lay down any general rules for a physical 
observatory, except that means should be furnished for 
supplying the investigator with any instrument he may 
want. 

A third class of observatories are those intended for 
instruction in astronomy. The requirements in this direc- 
tion are so different from those necessary to research that 
it is impossible to combine the highest efficiency in both 
directions with the use of the same instruments. The 
number of observatories especially designed for -pure 
instruction are. very few in number. The instruments © 
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necessary for the purpose are of the sihplest kind; 


. indeed, so *far as mere training is concerned, the engi- : 


neer’s level, transit, and theodolite can be made to serve 
most of the purposes of the astronomical student. What 


mind which will enable him to understand™the theories of 
instruments, the methods of eliminating the errors to 


which they are ‘subject, and the mathematical principles 


involved in their application. In this, as in nearly every 
geperetens of professional education, we may lay it down 
that the wants of a liberal and of a professional 
education are, so far as the foundation is concerned, 
identical. We are too prong to lead the student into the 
minute details-of a subject without that previous training 
in first broad principles which, though it may not imme- 
diately tell on his progress as a student, will be felt 
throughout his life to whatever field of work he may 
devote himself. Such a transit iastrument as Hipparchus 
might have made—a wooden level mounted on an axis 
and supplied with slits to serve the purpose of sights— 
properly mounted jn the meridian, could well be made to 
take the place of the transit instrument for purposes 
of finstruction. Scarcely*any higher skill than that of a. 
cabinet-maker would be required in its construction. The 


. object at which the student should then aim would be, 


with the aid of this instrument, to determine the error of 
his clock or watch within a few seconds. If he is really 
acquainted with the principles of the subject, and has his 
eyes properly trained, he will have no difficulty in soon 
learning to do this. SIMON NEWCOMB 





; NOTES 
‘THE following details regarding the sad accident by which 
Prof, Balfour lost his life have been received since Prof. Foster’s 
article was written. It appears (from a letter from Mr. C. D, 
Cunningham to the 7/mes) that on the 14th ult. Mr. Balfour crossed 
the Col du Géant, and on descending on the Italian side the 
idea first occurred to him of attempting the Aiguille Blanche de 


' Peuteret, or, as it 1s sometimes called, the Aiguille de la Belle 


Etoile, a peak which is one of the buttresses of Mont Blanc, to 
the massif of which it is joined by an extremely steep snow arge. 
Mr, Cunningham's guide, Emile Rey, had previously attempted 
the peak, and was able to give Mr. Balfour many details as to the 
Having failed, however, to persuade Mr, 
Cunningham and the guide Rey to accompany him, Mr. Balfour 
started from Courmayeur on Tuesday, the 18th, with the guide 
Johann Petrus, for Aiguille, accompanied by a porter to carry 
blankets and wood as far as their sleeping-place on the rocks. 
It was thought, the ascent being new and’ difficult, he might.be 
abšent two nights, and return to Courmayeur on Thuisday. As 
he did not reappear, it was thought he must have crossed to 
Chamounix, or gone down to the Chalets de Visaille for more 
provisions. On Friday Mr. Bertolini and Mr. Baker, at the 
hotel in Courmayeur, became seriously alarmed, and finding the 
party had not been heard, of either at Chamounix or at the 
Chalets de Visaille, they sent out a search party, which, early on 
Sunday morning, on reaching the rocks between the Glacier de 
Brouillard and the Glacier de Fre-ny, found the bodies of ~Mr. 
Balfour and Petrus, both paitly covered with snow; at the foot 
of the steep snow arée. As there was little fresh snow about 
the place, it was probably not an avalanche that caused ther 
death. One may have slipped, and the other not ‘bad suffi- 
cient strength to hold his companion. The provisions at the 
sleeping-place having been untouched, the accident must have 
taken’ place on Wednesday, the roth. ¢ But it is not certain 
whether they fell in descent or ascefft. “Means were taken on 
the 25th to have the remains brought to the hotel. 


Tue three missions designated for observation of the Venus 
transit in Patagonia left on the 2oth ult. in the Messageries, 
b A 


steamer from Bordeaux, 'for'Buenos Ayres, The arrangemènt is 
as follows :—io Negro (41° S.), M. Pemotin, director of Nive, 


, Observatory, accompanied by Lieutenants Tessier and Delacroix, 7 i 
L i NO and M. Guénaire, photographer to the Observatory; C/®but 
- the latter really wants is that jraining of the eye and the ! Y 


(43° S.), M. Hatt, hydrographic engineer, assisted by Lieut. 
Leygue and M. Mion, enginezr; Santa Cruz (§0°S:), Capt: 


Fleuriais, assisted by Lieutenants Le Pord and de Royer de Samt | 
Julien, and M. Lebrun, naturalist. - Arrived at Monte Video, the > 


first two missions will probably embark in the advice. boat La 
Bourdonnais, the third in the advice. boat Ze Volage. In-the 
course of observations,edetachments from the Volage will try to 
ascend the Rio Santa-Cruz at least tg the point refched by 
Darwin m the Beagle expedition, The Chili mission, composed 
of Lieut. de Bernardi€re, assisted by Lieut. Barnand and Ensign 
Favereau, embarked on the 15th ult. in ‘an English steamer going 
by the Straits of Magellan. 


UNDER the name of a “North German Museum for Natural 
Science” Dr. G. Haller and Ciz have opened at Putbus, on the 
island of Rigen, a storehouse of natural objects and aids to 
teaching, whence schools, museums, and private individuals may 
obtain specimens and collections, representing all the three king- 
doms of nature. An institute for investigation of the Baltic 
forms part of the scheme, and a few students have been enrolled, 
we learn, for the current summer. Dr. Haller was formerly a 
privat-docent of zoology in Berne, With the aid of a well-known > 
entomologist, collections of insects of all kinds (exotic included) 
are furnished ; also biological collections of caterpillars, larva, 
pup, parasites, &c, It is intended, later on, to supply collec- 
tions of the insect pests of agriculture. The utensils of entomo- 
logists and other apparatus are also provided. Of European 
mammals, birds, reptiles, amphibia, fishes, &c., many specimens 
are kept, preserved in the usual way ; also preparations, for the 
study of embryology and comparative anatomy, and for varied 
mucroscopical work, «A variety of live agimals for aquana and 
terraria are provided, The dry preparations of frogs,and other 
animals obtained by a modification of Semper’s method have 
received special commendation, also he series of embryos and 


parasites, 
e 


FREE libraries do not increase in number so rapidly in England 
as in America, where they have now reached to 4000., Yet a - 
pamphlet or circular issued by the Bureau of Education must be 
of considerable interest to any who.are engaged ın starting or 
working libraries. It points out the disadvantages of the 


arrangements of existing library buildings, and gives a general | 


plan by which they may be avoided. The chief American 
libraries consist of large halls open from floor to roof and sur- 
rounded by galleries five or six one over another lıke a-theatre, 
The author of this paper (Mr Poole of Chicago) objects to this 
general plan, on account of (1) the waste of this central space, 
or if this central space is used for reading, for its publicity and 
noisiness ; (2) the difficulty of getting any uniform temperature 
over the whole of such a bulding, for while the lower floors are 
kept at a mild warmth the upper floors’ become so intensely hot 
that not even an altendant can work there, and the bindings 
perish from heat; (3) the wasteful expenditure of the physical ' 
strength and time of attendants in going upstairs fnd round from 
one part of the library to another ; (4) the special convenience 
for catching fire where all communicate with one centre instead 
of being divided into fireproof compartments ; (5) the difficulty 
of enlarging such a circular building, as the principal American, 
libraries already require enlarging ; and (6) its great expense. 
In the plan which Mr. Poole suggests ten rooms surround a 
square space equal to only two cf the rooms. Each room should 
be about 16 feet high, thus easily warmed uniformly, Books 
should be classified, and in a few cases duplicate copies kept so 
that a student should find all the boĝks on the subjectshe wanted 
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in.one room, and there should be no journeying to distant 
galleries; of course where a library is so small that all its books 
can be stored in one room a great difficulty is avoided. Each 

. root being separate and all being built of fireproof material and 
only communicating by a light iron gallery, which goes round 
the central area,. they are both quiet and fireproof. In each 
room a row of .reading tables will stand under, the windows at 
one end, and the remaining space will be, covered with double 
shelves, not more than 74 feet high, with. passages 3 feet or 34 

~ feet wide between. No ladders will thus be required, and the 
high tem eer will be avoided. Yet ¢wenty-five volumes to 
every sqlare foot of flooring can be s: ored in this way, and 
hence a rogm 40 feet X 40 feet will hold 40,000 volumes ; ten 
suck rooms on a*floor give 400,000 volumes, and five Storeys 
high will hold 2,000,000" 


Mr. CLEMENT L. WRAGGE he written to the Zimes 


earnestly entreating all visitors to Ben Nevis to co-operate with |- 
him and the Scottish Meteorological Society to prevent damage | 


to the instruments on the mountain. These are, of course, kept 
under lock and key, and till lately all has gone well with them. 


But on the morning of July 23 it was found that wanton mischief | ,Fonvielle. 


had been done to the intermediate station at the Red Burn 
Crossing, about 2700 feet above the sea. A hole had been 
.made' in the thermometer box, the louvre forced off, and the 
wet bulb thermometer forced from its screws, and broken. The 
compass points had also been removed. It seems difficult to 
account for such acts. Mr. Wragge’s appeal to the British 
public. will not, we trust, be in vain. ` 


In connection with the forthcoming electro-technical exhi- 
bition in Munich, the Bavarian Kunstgewerbe-Verein has 
announced a prize competition for light-fittings (lustres, brackets, 
candelabra, &c.) suitable for the electric light. The Edison 


. + illumination, to be maintained by about 80 horse-power, will be 


no way inferior in extent to that in Paris; the restaurant-hall, 
' with garden, library, and reading room, one or two streets, 
and the theatre, will be lit with 800 Edison lamps of various 
strength, from 8 to I0@ candles. Mr. Edison’s plans for 
centrally lighting up a whole city quarter with 14,000 lamps 
of 170,000 total candle-power will te shown; the system 
1s to be tried in New York. Schuckert, of Nurnberg, will, from 
the roof of the crystal palace, light up the Frauenthirme with a 
reflector lamp of 10,000 candle-power ; also the temporary theatre 
with an upper light of 4000 candle-power ; he will also exhibit 


‘ several transportable electric lights for war purposes, railways, 


‘ 


&c. Special interest will attach to an effort to utilise the water- 

, power of the Hirschau, about three miles from the palace ; the 
~ current will work a lift ar thrashing machine 'in the palace by 

day, and illuminate the garden and tke Konigsplatz-by night 
- (tr lamps of 1000,candle-power each). The copper wire will 

be 3 mm. thick. A provisional plan of the Exhibition is sup- 

plied with the Alectroteckmsche Zeitschrift for July. 

F ° 


THE Council of University College, London, "have accepted a 
fund raised in memory of Miss Ellen Watson, a former student, 
A Memorial Scholarship consisting of the income of the fund is 
open to students of either sex who display very marked merit in 
applied mathefnatics, 


THE’ Herald (N.Y.) correspondent with the party in search of 


the lost crew of the ¥eaznetle has been impressed by the beauty’ 
He saw old men of. 


of the teeth of natives of Northern Siberia, 
` sixty and seventy with sets of teeth small and pearly white, 
polished and healthy. Decay and suffering are unknown, A 
physician of Yakutsk attributed this to the habits and the kind 
of food eaten by the natives, and to a certain care taken by them 
from childhood up, First, the natives do not touch sugar in any 
form, for the simple reason that they cannot afford to buy’ it. 
Secondly,sthey are in the habit of drinking daily large quantities. 


of fermented ur milk summer and winter, which is ant&cor- 
butic, and is very beneficial in preserving the teeth. + And lastly, 
they have the habit of chewing a preparation of the resin of the 
fir tree, a piece of which, tasting like tar, they masticate after 
every meal, in order specially to clear the teeth and gums of 
particles of fod that may remain after meals. The gum or 
resin is prepared and sold by all apothecaries i in Siberia, and is 
much used by Russian ladies, 


~ 


THE International Committee of the Red Cross Society of 
Geneva have recently offered a prize of 2000 fiancs for three 
studies (to be complementary of each other), on the art of im 
provising means of help for theswounded and sick; the first to 
relate to the production of means of treatment, the, second to 
means of transport, the third to the sudden providing of-an 
ambulance or a field-hospital, *Papers to be sent in before 
April 1, 1883. 5 


MM. HACHETTE AND Co. will publish in a few weeks the ` 
first volume of a new series—‘‘ Les Drames de la Science ”—. 
entitled “ La Pose du Premier Cable”; the author is M. W. de _ 
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From Signar Ricco’ s report on latitudes of groups of sun-spots* . 


in 1881, it appears that 258 groups of formations of spots.and - 
cavities were abserved (82 presenting only cavities). Thegroups - 
of the northern hemisphere seemed to have longer duration ; 
more of them reappeared after one or more rotations. They 
were also richer in spots, The groups of latitudes under 15° 
were always displaced towards the equator, those of latitudes ` 
over 15° towards the poles. The development of groups is more 
rapid than their disappearance. The distribution was :—In the 
northern hemisphere, 132 groups'm a zone of 22° between +7° 
and + 29° with a maximum at +20° ; in the southern, 126 groups . 
in a zone of 30° (therefore broader) between — 3° and — 33°, ~ 
maximum at — 18°, more pronounced than in the other hemi- 
sphere. The centres of the two bands of spots was at the same 
latitude, 18°, The band withouf spots or cavities, between the’ 
other, was about 10° in breadth, with centre at +2°. In the 
northern hemisphere the greatest duration belonged to the groups 
in the lowest latitudes (generally the groups richest in- spots and 
most durable are at the latitudes of maxima). 


For determination of high temperatures at the Imperial 
Porcelain Manufactory ın Berlin, pyroscopes of noble metal have . 
been long -used with the best success; the materials are pure 
silver and gold, silver alloys with 20, 30, 40, 60, and 80 per 
cent. of gold, and gold-platina alloys with 5, 10, or 15 per cent. 
platina. Silver-platina alloys are objectionable, because at high ` 
temperatures the silver is very volatile, so that the composition 
changes. Also alloys of gold with more than 15 per cent. 
platina are not used. because they do not suddenly melt dawn; 
but an alloy richer # gold separates out, while a skeleton 
ticher in platina remains, to melt at a higher temperature, ' For 
the measurement with alloys, balls of 1 to 2 gr. weight, between 
parchment paper, are hammered on the anvil to about the thick- 
ness of a penny-piece; the pieces are bent so that they can stand 
upright, and placed in rows, arranged according to melting-point 
in small cnpels of clay, magnesia, or bone-ash, in such a way 
that they can be seen from without, through a hole, Fora néw , 
experiment they have merely to be flattened out again, and put 
into the same cupel. In this way temperatures from the melting- 


“ 


heaz of silver to nearly that of cast-steel can be determined hos 


pretty exactly. 


We have received™‘ Fragments of the Coarser Anatomy ot ` 
Diurnal Lepidoptera,” W Mr. Samuel H. Scudder, being an 
account of dissections of caterpillars and chrysalids of butter- 
flies ; ıt is issued partly with the view of calling attention to the 
need of work on a subject which is very imperfectly known at 


& 
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present, The ‘Studies from the Biological Laboratory” of 
the Johns Hopkins University for June, contains original matter 
relating to the pulse wave in the coronary artery, the influence 
of digitaline .on the heart, polar action in nerves, temperature 
and reflex actions, &c. A reprinted memoir by Staff-Commander 
Tizard, R.N., and Mr. John Mifrray, on ‘‘Essploration of the 

~Faroe Channel during the Summer of 1880 m Her Majesty’s 
hired Ship Knight? Errant,” with various subsidiary reports, has 
also reached us, and we hope soon to refer to its contents. 


“THE Photographic Studios of Europe,” by Mr. H. Baden 
Pritchard (London: Piper and Carter) gives: copious informa- 
‘tion that the professional phgtographer will appreciate and 
find helpful, but bas also much to interest the general reader. 
It is the outcome of a house-to-house visitation of the principal 
studios in Europe, and a recordy in colloquial style, of the prac- 
tice observed. For convenient reference the information is 
tabulated in the introductory chaptef, under nine headings (the 
reception-10om, the studio, the dark room, &c.), and the rames 
of the photographers follow, in. each case, with the page- 
numbers, Among matter of a special natufetwe note accounts 
of photographing prisoners at Millbank and Pentonville, and at 


-~ the Prefecture of Police in-Paris; also a popular account of Dr. 


Huggins’ photographs of the Stars. 
ggins p P 


SIGNOR MAUDELIN affirms that the violets F. syrtica, V. 
tricolor, and V, arvensis contain from 0'083 to 0'144 per cent, 
of salicylic acid. The other species contain none; at least no 
appicciable quantity. The wild violet has much more than the 
tricolor, It is the action of salicylic acid that explains the use 
of the violet in pharmacy. 


Mr. W. B. Coorer has lately brought before the Franklin 
Institute a device for increasing the dynamic effect of the vibra- 
tions of diaphragms, To one end of a wire or band he attaches 
a diaphragm or other pulsating body ; the wire is passed a half 
turn or several turns round a.drum or pulley, which is rotated 
towaids the diaphiagm. To the other end may be attached a 
lever having 2 point adapted to indentation of sheet metal passed 

, under it at uniform speed, With such an arrangement (called a 
“phonodynamograph ”) Mr. Cooper has embossed brass of the 
thickness of writing paper by impact of the voice on a diaphragm 
like that of the phonograph. (The force of the pullis augmented 
by force derived’ from frictién on the surface of the pulley), 
The principle is applicable to the telephone, both for increasing 
the intensity of the electric impulses transmitted, and augmenting 
their effects at the receiving station, and Mr. Cooper shows how 
this may be advantageously done. ` aa 


“THE northernmost place in the world where rye and oats - 


mature is at Kengis, in the Swedish province of Norrbotten, 49 
miles to north of the Polar Circle, whereas the northernmost 
spot where corn is grown is at Muoniovar& 98 miles to north of 
the Circle. The rye yields, it is stated, 98 per cent., and the 
oats about 90, 


THE additions to the Zoological Society’s Gardens during the 
past week include a Malbrouck Monkey (Cercopithecus cyno- 
surus &) from West Africa, presented by Mrs. Cumberleye ; a 
Ring-necked Parrakeet (Peleornis torquatus) from India, pre- 
sented by Mr. W., K. Stanley ; four Egyptian Ouarans (Psam- 
mosaurus scincus) from Egypt, a Horseshoe Snake (Zamenis 
hippocrepis), eleven —— Snakes (Zaments ventrimaculatus), 
an Ocellated Sand Skink (Seps ocellatus), South European, pre- 
sented by Messrs, Wylde Beyts and Co. ; a Greater Sulphur- 
-crested Cockatoo (Cacatua galerita) from Australia, deposited ; 
a Spotted Bower Bird (Chlamydoder® nekculata) from South 
Australia, a White-billed Parrakeet (Tanygnathus albirostris) 


- from Celebes, a Yellow-billed Sheathbill (Chionis alba), captured 


7 _ at sea, off Cape Horn 3 a Shag (Phalacrocorax cristatus), North 


*, . 
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European, a “Cornish Chough (Fregilus graculus), British, four 


Eyed Lizards (Lacerta ocellatai, SoutheEuropean, purchased ; 


a Humboldt’s Lagothrix (Lagothrix Humboldt) from Upper 
Amazon, received in exchange ; five Undulated Grass Parralftets 
(Melopsittacus undulatus), a Geoffroy’s Dove (Peristera geoffroii), 
bred in the Gardens. The following insects have emerged during 
the past week iñ the Insect House:—Silk Moths: Tela pro- 


methea; Butterflies: Vanessa antiopa, Vanessa polychlorus, 


Vanessa to, Melanagria galathea, Gonoepteryx. rhamni, Thecla 
betula, Erebia blandina, Hipparchia janira; Moths: Deilephila 
euphorbiæ, Bombyx casfrensis, -Liparis monacha, Liparis dispar, 


Chelonia caja: a 





OUR ‘ASTRONOMICAL COLUMN 


CONTINENTAL OBSERVATORIES,—The last number of the 
Vierteljahrsschrift der Astronomschen Gesellschaft contains re- 
ports of the proceedings of some twenty of the observatories on 
the continent during the year 1881. At Berlin observations for 
the zone + 20° to 25°, were actively continued, upwards of 
10,000 being made in the year. The 9-inch refractor was em- 
ployed for comets and small planets, &c., the physical appear- 
ances of the comet 1881 IIL. receiving special attention, With 
the Declinograph 1200 small stars were observed, making, up 
to the end of 1881, 12,329 stars, mostly from the eleventh to 
the thirteenth magnitudes, thus determined, in connectidn with 
the identification and observation of the small planets, At 
Bonn the southern ‘Durchmusterung’’ furnished observations 
of upwards of 14,000 stars, so that rapid progress is being made 
with this work under the direczion of Prof. Schonfeld. At 
Brussels astronomical physics, as well as meridian observations, 
have been attended to; the meteors of the August period were 
extensively observed over Belgium ; Christiania was mainly oceu- 


pied, under Dr. Fearnley, with the zone 65° — 70°, and the | 


curious circumstance of the existence of four variable stars in this 
zone within a radius of 1° is recorded, the first in 20h. 59m, 20s. 
+ 66° 85, has been estimated Ly various observers from 5m, 
(Lalande) to gm. (Argelander), the second is in 20h. 59m. 48s. 
+ 67° 3579, the third m 21b. 7m, 33m. %+ 67° 544, and the 
fourth in 21h. 11m.’ 49s. + 66° og, for 1855’0. «Baron v. 
Engelhardt, at Dresden, bas zealously observed the -various 
comets of the year, and has made 111 observations of 19 minor 
planets, the principal instrument in the Baron’s observatory is 
an equatorial refractor by Howard Grubb, of Dublin, aperture 
306 mm. A new physical observatory has been erected at 
Herény, Hungary, by Eugen and Alexander von Gothard, the 
position of which is 12m, 49'8s. east of Berlin, with latitude 
47° 16' 37”; the observatory is provided with a 10} inch equa- 
torially mounted reflector by Browning, of London, observations 
were commenced in the second week of November, and chiefly 
consisted of the examination of staz-spectra. At Keil dn 8-inch 
refractor by Steinheil has been received: meridian observations 
here were largely devoted to circumpolar stars + 79° to 82°, but 
according to the present plan, the observations will be continued 


‘ 


to the pole. Leipsic is now under the direction of Prof. H. Bruns, ' 


At Lund the zone undertaken by the observatory was continued, 
more than 5200 stars being determined. From the Observatory of 
Breia, Milan, Prof. Schiaparelli makzs the welcome announcement 
that the late Baron Dembowski had confided to him all his astronc- 


-mical manuscripts with the condition that they were to be 


utilised to the best advantage for the science. His measures of 
double stars, upwards of 20,000 in number, will be published 
under the auspices of the Accademia Reale dei Lincei ; they are 
to form four volumes, of which the first will contain the measures 
made by Dembowski at Naples with his Plossl IŅalyte in the 
years 1852-58; the second and third, the observations made at 
Galarate on stars of the Dorpat Catalogue, and the fourth, the 
measures of stars in W. Struve’s appendix, the Pulkowa Cata- 
logue, and double stars discovered by other astronomers, more 
especially by the eminent American observer, Mr. Burnham. 
The first volume is in course of preparation. At Plonsk Dr. 
Jedrzejewicz continues, in his private observatory, measures of 
double stars as his principal work. The. passages of the red 
spot on Jupiter, by the middle of the disc, were micrometrically 
determined from November 25, 1880, to February 5, 1881, from 
174 wotations, the period was found to be gh. §5m. 34‘41s, +£ 
o°I3s., and at the same time the j@vicgntric latitude of the centre 
of the spot was found ~22°°8, and its length in degreg$ of the 
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parallel 26°45 the third and fourth comets of 1881 and Encke’s 
comet were also observed for position. The physical observa- 
tory at Potsdam was in full activity, and in addition to the more 
special subjects of observation undertaken by this important 
estaBlishment, an extensive series of observations of variable 
stars was secured in 188r, From Stockholm Dr. Hugo Gylden 
notifies his determination of the parallax of the star Bradley 


3077, or No, 240 in Argelander’s Catalogue of 250 stars, form-_ 


ing part of the seventh volume of the Bonn observations: the 

resulting value is 0"*283 Æ 0’0468 ; this star has considerable 

proper motion. Prof. R. Wolf communicates, from Zurich, he 

monthly numbers of days with and without ‘sin-spots, and the 

relative numbers: ın the whole year’s observing-days, the sun 

was free%rom spots on five days, and exhibited spots on 297. e 
« 


. 
ATOMIC ATTRACTION 
T HE theory of universal gravitation, as I understand it, asserts 
© that the mutual attraction exerted by any two bodies, A and 
B, is dependent only on their respective masses and on the dıs- 
tance between them, being entirely uninfluenced by the presence 
of other bodies even in the immediate neighbourhood of A or 
EB. Thus at a given moment the Earth and Venus, being in 
certain definite positions, exert upon each other a certain force 
of attraction; the attraction thus taking place between the 
masses of the two plansts would be unaltered by the removal 
of the Moon from the sphere of action; the gravitation of the 
Earth and the Moon does not therefore tie up any portion of the 


‘ attractive energy of the Earth, and so diminish the force with 


which other bodies gravitate towards it. 

A totally different assumption is usually made with regard to 
that form of attraction which gives rise to chemical phenomena. 
Here it is supposed tha: two or more atoms, having combined 
together, have thereby become incapable, at any rate in the 
majority of cases, of attracting others to any appreciable extent. 
‘Thus I imagine that most chemists hold the view that when 
hydrogen and oxygen combmme together to form water they 
thereby exhaust, or nearly exhaust, their combining power,’ that 
the power of attracticn residing in the oxygen atoms is all 
concentrated upon the hydrogen atoms, just as we might con- 
ceive all the attractéve power of the Earth concentrated on 
the moon, thus leaving all other bodies in its neighbourhood 
free from the influence of gravity. We thus invest matter with 
two separate forms of attraction ‘differing entirely in their mode 
of action, and having indted nothing in common, It is however 
possible to a certain extent to assimilate chemical attraction and 
gravitation, and I propõse here to discuss some of the results 
which ensue from the elaboration of this idea. Let us suppose 
then that the act of chemical combination in no wise alters the 


` power of attraction which the combining atoms exert upon sur- 


` 


rounding bodies, and let us see what effect this bypothesis has 
upon the explanation af various phenomena. In order to do this 
we must first render as precise as pos-ible our notions of the 
construction of’ chemical compounds, 

_it‘is now, known with certainty that the atomic and molecular 
volumes of substances are but slightly altered by combination, 
that is to say, that uncer comparable conditions the atom of any 
substance generally occupies about the same space with whatever 
atoms, similar or dissimilar, it may be combined. This fact 
seems.to me to point to the conclusion that the atoms which make 
up a molecule are as close’ together as their periodic motions will 
permit, and are not merely held in certain positions of equi- 
brium by various opposing forces ; for if the fatter supposition 
were true, I fail to see how it would be possible for the same 
atom, together with its surrounding proportion of space, to have 
always the same volume, j 
several molegules in the liquid and solid states must also be 
assumed, ‘in order to account for the invariability of molecular 
volumes. 

The innumerable facts which have been brought to ‘light by 
the efforts of those who have investigated the chemistry of the 
carbon.compounds all lead one to suppose that there is some 


' foundation for the ideas propounded by chemists concerning the 
, position of the atoms, and that the constitutional formulz ascribed 


to organic substances really represent, the construction of the 
molecule. If this be so it certemly.furniches a further argument 
in support of the proximity of the atoms. ; 

. The assumptions contained in the preceding paragraphs age ip 
no way opposed to the views generally held concerning molecular 


‘and atome motion which®we owe to, the development of the. 


The immediate proximity of the, 


science of heat., They merely state that there is no force of r@pul- 
sion exerted between contiguous atoms, and that the vibratory or 
other movements are small compared with the size ofethe moving 
masses, 

The object of the following remarks is to show that the hypo- 


thesis concerning chemical attraction mentioned above enables: ` 


us to offer somegexplanation of the relative volatility. of bodies, 
We all, I presume, look upon the maximum vapour tension of a 
subsiance at a given temperature as affording tọ a certain extent 
.@ means of estimating the attraction which its molecules exert 
among themselves ; if there is considerable attraction there will 
be a low vapour tension, and with litle attraction there will be 
a low boiling’ pointa, It fellows from, this that the attraction 
between the molecules of hydrogen is relatively extremely small ; 
„that in the case of oxygen and nitrogen it is also very small, 
though probably much larger than in the former case ; the attrac- 
tion mutually exerted by molecules of chlorine will bemore con- 
siderable ; while with bromine, iodine, and other liquid and sohd 


elements it will be greater still, We must not however confound - 


the attraction exerted between a/oms of a substance with that 
between the solecules, for @ach atom attracts separately those of 
the contiguous molecule, so that the attiaction between two 
molecules of bromine, for example, will be four times as great 
as between two atoms, and generally whan the molecule of a 
substance contains z atoms the attraction*between two molecules 
swill be approximately z? times tha between two atoms. This 
is of course'even approximately true only when the distance 
between the two molles ic great relatively to their size; when 
the two molecules are close together the several interatomic 
attractions’ will be exerct'ed over very different distances, and 
will therefore be very unequal in amount. Nevertheless, the 
above remark enabies us to see that in‘some cases the apparent 


attraction, as estimated by the boiling-point, may be very mis- - 


leading, In sulphur, for example, of which the molecule in the 
solid and hquid states is probably somewhat complex, we have a 
substance of high boiling-point, though the mutual attraction of 
the atoms may be comparatively small. The same is the case 
with carbon and many cther substances. 


t ' 
Applying now the above considerations to a few actual cases, 


. we shall see that the relative volatility of different substances is 
generally satisfactorily explained. Let us designate by (44) the 
attraction at unit distance between two atoms of hydrogen, hy 
(00) the attraction between two atoms of oxygen, and generally 
by (vs) the attraction at unit distance between any two atoms, 
Rand S. Then in the case of water the molecular attraction 
will be represented by— 


4A(4 A) + 4Blho) + Coe), 


where A, B, and C are factors dependent on the distances which k 


separate the atoms; now we have seen that (44) and (00) 
probably have small values, but (40) is not small, hence the 
attraction between molecules of water should be far greater than 
that between molecules of oxygen, and the boiling-point much 
higher, a result which is in accord with fact. The boiling-point of 
water would probably be much higher than it is, were it not tha- 
the attractions between H and O are exerted over comparatively 
large distances, owing to thethydrogen of one molecule shielding 
its companion oxygen from the approach of other hydrogen, In 


the similarly constituted body, H,S, the value of the molecular - 


attraction will be— d 
AAPA) + 4BAs) + C(s5), ` 
in which expression A, B, and C may be supposed to have values 


not differing excessively from those which hold good in the case of ` 


water (the sulphuretted bydrogen being supposed liquid), The 
value (ss) is in itself small, and since the force is exerted 
between two atoms which cannot approach each other very closely, 
C is also small. The affinity of hydrogen for sulphur being also 
feeble, the whole value of the molecular attraction is small; 
sulphuretted hydrogen should therefore be an extremely volatile 
body, which is actually the case. - : : 
With hydrochloric, hydrobiomic, and bydroidic.acids we have 
for the molecular attraction the several values— 
: A(hA) + 2Blhel) + C(cZed) 
i AAA) + 2B(hb7r) +.Cbrébr) 
Al (ah) + -2B%(22) + CED). -, 
As the three bodies axe sgmilarly constiucted we may assume that 
A, A’, A”, &c., do not materially differ. As the third terms of 
these expressions increase the second terms diminish ;_ we should 
therefore expect that there might be no great difference in the 
_ Yapour-tensions of the three substances ; experiment proves that: 


Od 
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thewmay be liquefied with about equa! facility... It should be 


. noticed that the thermal change accompanying the formation of 


` any one of these gases, HCl, for example, 1s not a true measure 
of the attraction between the atoms, since it also includes the 
heat employed in separating the atoms of the original molecules 
H, and Cl. A ` : 

We may also find a confitmatton of the abeve views in`the 
many homologous series of organic chemistry. In the alcohols 
of the ethyl series, for example, the larger the: molecules tlie 
greater'must be the attraction between them, and consequently 
the higher the  boiling-point; this, as is well known, is in 
accordanceeWith fact. In the case of isomeric alcahols, the 
influence of the position of the atoms cones conspicuously to 
the fore. It is clear that 1f the atoms of carbUn of two different 

~ molecules cannot approach eacly other so nearly in the case of 
one isomer as in another, the attraction between the molecules 
will be le$, and the boiling-point consequently lower. Now in 
‘secondary and tertiary alcohols the carbon atoms are more shel- 
tered by each other, are, as it were, more removed from’ the 
exterior of the molecule than in primary alcohols; at the same 
time the bolmg-points are lower, which is as it should be, 

If we replace two atoms of hydrogen in an alcohol by one of 
oxygen we increase the attraction of the molecules, since we 
substitute a certain ntmber'of attractions (4v), and (co) for the 
relatively small attractions (4%) and {c Æ); the increase of boil- 


~ ing-point which we should Expect 1s confirmed ‘by experiment.” 


Many other examples might be brought forward, were it not 
that their discussion would ‘transcend the limits of this article. 
Before concluding I should like to draw attention to one ques- 
tion which is of importance. The use of the above hypothesis 
renders it difficult at first sight to -account for the formation of 
definite chemical compounds; it seems that if any number of 
‘atoms of hydrogen are equally attracted by one of chlorine, the 
< combination of one of them with that atom would not.prevent 
the adherence of a second and a third forming H,Cl, H,Cl, &c. 
This difficulty is avoided by supposing that the chlorine atom is 


~ . of such a form that only one atom of hydrogen can approach suffi- 


ciently closely to adhere permanently such forms are‘difficult to 
imagine, though it-may be remarked fhat an atom in tlie form 
of a ring offers in a certain sense a unique position to another 
which instals itself inside it. The existence of molecular com- 
~ pounds proves thatthe permanent: adherence of other atoms 1s 
sometimés possible, and thus affords material support to the 
notion that the chemical ‘affinity of an atom is not only exerted 
upon those atoms with whiclrit is combined, but upon all others 
in its vicinity. ~. Frep. D. Brown 
The Museum, Oxford j 





THE GESTURE SPEECH OF MAN*™ : 


` ANTHROPOLOGY tells the march of mankind out of 
f savagery, in- which different peoples have advanced in 
_ varying degrees, but all started in progress in civilisation from 


-a poiut lower than that now occupied by the lowest of the tribes 


now found on earth., The marks ef their rude origi, retained 
‘by all, are of the same number and kind, though differing in 
distinctness, showing a common origin to all intellectual and 
social development, notwithstanding present diversities. The 
most notable criterion of difference is in the-coprousness and 
precision of oral speech, and connected® with that, both as to 
origin and structure, is the unequal survival of gesture signs, 
which it is beheved once universally prevailed. Where sign- 
language survives it is, therefore, an instructive vestige of the 
prehistoric-epoch, and its study may solve problems in philology 
and-psychology. That’study is‘best pursued by comparmg the 
pre-eminent gesture system of the North American Indians with 
the more degenerate or less developed systems’ of other peoples. 
North America showed more ‘favourable conditions for the 


~ development of gesture signs than any other thoroughly explored 


part of the world, In the pre-Columbian period the population 
was scanty, and so subdivided‘ dialectically-that the members of 
but few bands could: readily: converse with. each other. The 
sixty-five families ofthe Indian language now’ known to have 
existed’ within the‘territory of the United States differed among 
themselves as radically` as each differed from the Hebrew,, 
Chinese, or English. Itreach of these fathilies there were’some- 
“times as'many as twenty’separate languages, differing from each 

> Address by- Col. Garrick Mallery,.U.S.A., Chairman of:the Sub-Saction 
of Anthropology at the American Association (Cincinnati). 
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other as the English, French, German, and: Persian divisions o 
the Aryan linguistic stock. : i 

The conditions and circumstances atfending the- prevalence, 
and sometimes'the disuse, of sign-language in‘ North America 
were explained. The report of' travellers, that among Indfans, 
as well as other tribes of men, some were unable to converse in 
the dark, because they could not gesture, is false: It is the old 
story of aglossos and darbaras applied by the Greeks to all who 
did not speak Greek, repeated by Isaiah of the ‘‘stammering” 
Assyrians, and‘néw appearing in the term slav (Speaker) as 
contradistinguished by the Russians from the Germans, whom 
they stigmatise as zjemez (tongueless)., i 

The theory tbat sign-language was the original utterance of 
mankind does not depend upon such tales or prejudice, After 
the immeasurable period during which #nan has been upon the 
earth, it is not probable that any existing peoples ean be found 
among whom speech has not obviated the abSolute necessity for 
gesture in communication between themselves. The signs survive 
for conveniencé used together in oral language, and for special 
employment when language is unavailable, ~ SRG oie 

The assertions made that ,the sign.language of Indians origi- 
nated from some one definite tribe or region supposes its com- 
paratively recent origin, whereas the conditions favourable to its 
development existed very long ago and were co-extensive with the 
territory of North America occupied by any of the tribes, Such 
a solution would only be next in difficulty to the old persistent 
determination to decide upon the origin of the whole Indian race, 
in which most people of antiquity in the eastern hemisphere, in- 
cluding the lost tribe of Israel, the gypsies, and the Welsh, had 
figured conspicuously as putative parents. 
were presented as to its antiquity and generality. But the signs 
are not now, and from the nature of their formation never were, 
identical and uniform. 

An argument for the uniformity of the signs- of Indians was 
derived from the fact that those used by any of them were gene- 
rally understood by others. But signs might be understood 
without being identical with any before seen. There was evid- 
ence that where sign language was found among Indian tribes xt 
had become more uniform than ever before, simply because 
many tribes had for some time past been forced tu dwell near 
together at peace. The process of the formation and introduc- 
tion of. signs was the same among Indians as often ob- 
served among uninstructed deaf-mutes when ass@ciated to- 

gether, There was a similarity of development between the 
sign language of mutes and Indians, The longerand closer 
‘the contact between Indians while no common tongue was 
adopted, the: greater would be the uniformity of signs. The 
inference that there was but one true Indian sign language, just 
as there was but one true English language, was not correct, 
unless ıt could be shown that a much larger ‘proportion of the 
Indians who use signs at all, than present researches show to-be 
the case, used identically the same signs to express the same 
ideas, and also because the signs are not absolute and arbitrary, 
as are the words of English. 
Are these signs conventional or instinctive? Sign language, 
as a product of evolution, had been developed rather than m- 
vented, and yet it’seemed probable that each of the separate 
signs, like the several steps that lead to any true invention, had 
a definite origin arising out of some appropriate occasion, and 
ths same sign might in this manner have had -many independent 
origins due to identity in the circumstances, or, if lost, might 
have been reproduced. In regard ta arbitrary or natural sounds, 
no signs in common use were in their origin conventional, 
and what appeared to be conventionality largely consisted 
in the form of abbreviation agreed upon. When the signs of 
-the Indians had from ideographic become demotic, they might 
be called conventional, but still not arbitrary. Yet, while all 
Indians, as well as all gesturing men, have Many signs in 
common, they use many others which have become conventional 
in the sense that their etymology and conception are not now 
known or regarded by those using them, The conventions by 
which such signs were established occurred’ during long periods 
and under many differing circumstances, Our Indians, far from 
being a homogeneous race and ‘possessing uniformity in their 
‘language, religions, and customs, différ from each other more 
than all’ the several nations of Europe, and their semiotic concep- 
tions have correspondingly: differed. To-insist that sign language 
‘ was uniform were to assert that it is perfect. He next went on 
; to prove the general ancient use‘pf the system in North America, 
This fact might be -recognised am®ng tribes long gxposed to 
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European influence and officially segregated from all others: 

- Collections had been obtained from the Iroquois, Ojibwas, 

_Alaskans, Apaches, T&ni, Pimas, Papagos and Maricopas, after 

army ‘officers, missionaries, Indian agents, and travellers had 
~deftied them to be possessed of any knowledge on the subject. 

The’studies so far pursued led to the conclusion that at the 
“time of the discovery of North America „all its inhabitants 

practised sign language, though with different degrees of expert- 
ness, and that while under changed circumstances it was disused 
by some, others, in especial those who, after, the acquisition of 
‘ horses, became nomads of the great plains, retained and culti- 
-vated it to the high development now attained. ` 
Instances were presented of the ascertained permanence of 
some Implian signs, and those of foreign peoples and deaf mutes. 
~ Though they, as well as words, animals and plants, have had 
their growth, development, and change, those which are general 
both among Indi&n tribes, and are also found in other parts of 
the world, must be of*great antiquity. Many signs but little 
“differentiated were unstable, while others that have proved to be 
_ the best modes -of expression have survived as definite and 
- established. 2 

The Indian system as a whole was compared with those of 
_ foreign peoples—the ancient Greeks and Romans and the modern 
~ , Italians being first considered. His researches during several 
years showed a surprising number of signs for the same idea 
which were substantially identical not only-among savage tribes, 
but among all peoples that used gesture signs with any freedom. 
This remark appliec to the collections of signs already obtained 
by cotrespondence from among the Turks, Armenians, and 
Koords, the Bushmen of Africa, the Fijians, the Redjangs and 
Lelongs of Sumatra, the Chinese and the Australians. In com- 
paring the Indian sign Janguage with deaf mute signs, it was 
noticeable that the Indians who had been brought to the Eastern 
States had often held happy intercourse by signs with white 
deaf ‘mutes, who surely had no semiotic code preconcerted with 
“any of the plainrcamers, Many of their signs were identical, 
and all sooner or Jater were mutually understood. The result of 
all these comparisons was that the so-called sign language of 
Indians was not, properly speaking, one language, but that it 
~~ and the gesture systems of deaf mutes and of all people consti- 
tuted together one language—the gesture speech of mankind— 

of which each systeM is a dialect. 

“The mpst interesting light in which Indians, as other lower 
tribes of men, are to be regarded is in their present representa- 
tion of the stage of evolution once passed through by our ances- 
tors. Their signs, as wll as their myths and customs, form a 

. part of the paleontology of humanity. Their picture writings 
are now translated by working on the hypothesis that their rude 
~ form of graphic representation, when at the same time a system 
of idiographic gesture signs prevailed, would probably have been 
connected with the latter. Traces of the signs now used by the 
Indians are also found in the ideographie pictures of the Egyp- 

* tian, Chinese, end Aztec characters. 

Signs often gave to spoken words their first significance, and 
many primordial roots of language are found in bodily actions. 
-Examples were given of English, Indian, Greek, and Latin 
words in connection with gesture signs for the same meaning, 
and the structtre of the sign language was compared with the 
tongues of this continent, and with reference also to old Asiatic 
and African languages, showing similar operations of conditions 
in the same psychologic horizon. 

The most obvious application of sign language for its practical 

` utility depended iupon the correctness of thee view submitted, 
that it is not a mere semaphoric repetition of motions to be 
memorised fram a limited traditional list, but a cultivable art, 
founded upon principles which can be readily applied by travel- 
lers. - The advantage was not merely theoretical, but had been 

` demonstrated to be practical by a professor in a deaf-mute col- 
lege, wHo, la-ely visiting several of the wild tribes of the plains, 
made himself understood among all of them without knowing a 
word of any of their languages, and by another who had a similar 
experience ir Italy and Southern France. 

The powers of sign language were then conipared with those 
of speech, It finds actually in nature an image by which any 

, person can express his thoughts and wishes on the most needful 
_ subjects to any other person. Merely emotional sounds may 
correspond with merely emotional gestures, but whether with or 
without.them would be useless for the explicit communication of 
facts and opinions of which signs themselves are capable. eNot- 
withstanding frequent dępials, they do possess abstract ideas. 
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The rapicity of communication is very great, and can approach 
to that of thonght. Oral speech is now conventional, and with 
the similar development of sign-language conventional expres- 
sions could be made with hands and body more quickly than 
with the vocal organs, because more organs could be worked at 
once. 

But sech rapjdity is only obtained bya system of pı econcerted - 
abbreviations and by the adoption of absolute forms, thus sacri- 
ficing self-interpretation and naturalness, K 

Sign-language was superior to all others in’ that it permitted . 
every one to find in nature an mage to express his thoughts on - 
the most needful matters intelligibly to any other person, The 
direct or substantial natural analogy peculiar to it”prevented a 
confusion of ideas. Successful signs must have a much closer 
analogy and establish a xafforz between the talkers far beyond 
that produced by the mere souffd of words. If they had been 
elaborated by the secular labour devoted to spoken language, 
man could by his hands, arms and fingers, with facial and bodily 
accentaation, express any idea that could be conveyed by words, 
The very concepts of plurality, momentum, and righteousness 
could be clearly expressedeby signs, and it is not understood why, 
thosé signs could not have obtained their present abstract sighi- 
ficance through the thoughts arising from the combination and 
comparison of other signs, without wordy When, highly.culti- 
vated, the rapidity of sign language on familiar subjects exceeds ~ 
that cf speech, and approaches to éhat of thought itself. . i. 

From the records of the ancient classic authors and also from 
the fgures on Etruscan vases and Herculanean bronzes and 
other forms of archaic art, it 1s certaim that a system of gesture- 
language is of great antiquity: Later, Quintilian gave elaborate 
rules for gesture which are specially notable for the significant 
disposition of the fingers still prevailing in Naples. ‘The ancient - 
and modern pantomimes were discussed, and also the gestures 
of speaking actors in the theatres, the latter being seldom 
actually significant or self-interpreting even in the expression of 
strong emotion. The same scenic gesture must apply to many - 
diverse conditions of fact. Its fitness consists m being the same 
which the hearer of the expository words would spontaneously ~ 
assume if yielding to the same emotions, and which, therefore, 
by association tends to induce sympathetic yielding. But the . 
facts themselves depend upon the words uttered. A true sgn- - 
language would express the exact circumstances with or without . .. 
any exhibition of the general emotion appropriate to them. _ 

It is necessary to be free from the vague popular impression 
that some oral language of the general character of that-now 
used by man is ‘‘natural” to man. There is‘no more necessary 
cennection between ideas and sounds, the mere signs of words 
that strike the ear, than there is between the same ideas and _ 
signs foi them which are addressed only to the eye. Early 
concepts of thought were of direct and material characters, as is 
shown by what has been ascertained of the radicals of language, 
and there does not seem to be any difficulty in expressing by 
gesture all that could have been expressed by those radicals. 

It will be admitted that all the higher languages were at some 
past time less opulent and comprehensive than they are now, 
and as each particular langyage had been thoroughly studied, it 
had become evident that it grew out ‘of some other and less 
advanced form, The discussion of philological subjects at the 
present day was varied by the suggested possibility that man at 
some time might have existed without any oral language.» A 
pioof of this assumption lay in the fact that uninstructed deaf 
mutes originated signs from time to time expressive of their 
wishes and ideas. 

The doctrine of Archbishop Whately and Max Muller, that 
deaf mutes could not think until after instruction, was combated, ` 
No one now doubts that the deaf mute thinks after instruction 
either in gesture signs or in the finger alphabet, or more lately 
in visible speech. By this instruction he has become master of 
a rew and foreign language, but that he obtained from signs. 
But no one can learn a foreign language unless he had one of his 
own, whether by descént or acquisition, by which it could be 
translated, and such translation could not even be commencéd 
unless the mind had been already in action, and intelligently 
using the original language for that purpose. In fact the use by. 
deaf mutes of signs onginating in themselves shows a creative 
action of mind and nate faculty of expression beyond that of 
speakers who acquirbd language without conscious effort. 

It may be conceded that after man had all his present faculties 
he did not choose between the ‘adoption of voice and gesture, 
and never with those faculties was in a state where the one was 
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usedeto the absolute exclusion of the other. The epoch, 
however, to’which the present speculations relate is that in which 
he had not feached the present symmetric development of his 
intellect and of his bodily organs, and the inquiry is, Which 
mode of communication was earliest adapted to his simple wants 
and informed intelligence? With the voice he could imitate 
distinctively but few sounds of fature, while with gesture he 
could exhibit actions, motions, positions, forms, dimensions, 
directions, and distances, with their derivations and analogues. 
It would seem from this unequal division of capacity that oral 
speech remained rudimentary long after gesture had-become an 
With due allowance for all 
purely imitative sounds, and for the spontaneous action of vocal 
organs under excitement, it appears that the connection between 
ideas and words 1s only to be ewplained by a compact between 
speaker and hearer which supposes the existence of a prior mode 
of commutfication. This was probably by gesture. At least 
we_may accept it as a clue leading out of the labyrinth of philo- 
logical confusion, and regulating the immemorial quest of man’s 
primitive speech. 





ae SCIENTIFIC SERIALS 


` Verhandlungen de?.naturhistorischen Versines der Preuss 
sischen Rheinlande und Westfalens; 1881. Zweite Halfte.—We 
note here the following :—Orf some Anthozoa of the Devonian, 
by Prof. Schluter.— The Stromatopora of the Rhenish Devonian, 
by Herr Bargatsky.—Geological sketch of a journey through 
Talestine and the Lebanon region, by Prof. von Rath.—On the 
building art of birds, reduced to its true value, by Prof Landois, 
—The beetle genus Bruchus, Linn., and especially Bruchus 
pisorum, Linn., by Herr Cornelius.—On new finds of sauran 
tracks in the Wealden Sandstone of the Buckeberg, by Herr 
Grabbe.—The Royal Mercury Works at Idria, by Heir, Fa. 


. bricius.—The zinc ore deposits of Wiesloch, by Herr von 


Decken.—Bone-remains from the Schipka Cave in Moravia, by 
Prof. Schaaffhausen.—Removal of an-iron fragment from the 
eyéball with an electromagnet, by Dr. .Samuelsobn,—Skulls 
from Kirchheim, by Prof. Schaaffhausen.—Influence of the use 
of transportable pneumatic apparatus on the circulation of «a 
healthy man, by Prof. Finkler.—On a colossal femur of the 
horse, found in January, 1880, when removing part of a bank of 


- the Wupper at Elberfeld, by Prof. Schaaffhausen.—On so- 


> hitherto proved his assertion. 


*. called cosmic dust from Dresden, by Prof. von Lasaulx.—New 
. apparatus for continuous application of weak galvanic curfents, 


by Prof. Finkelnberg.—On the earthquake of Ischia, March 4, 
1881, by Prof. von Rath.—On eruptive gneiss in Saxony and 
Bavaria, by Dr. Lehmann.,—Nerve-stretching ; three cases, by 
Prof. Doutrelepont. A 


SOCIETIES AND ACADEMIES 

z LONDON 

Aeronautical Society, July 17.—A paper, upon the action 
of the pectoral muscle in the flight of a bird, was read by Mr, 
Fred. W. Brearey. He said that # behoved all experimenters 
in flight to reduce their theories into a demonstrable form. It 
had often been stated for instance that the power exerted by a 
bird in its flight had .been greatly exaggerated, but no one had 
It was capable however of satis- 
factory proof by demonstrating artificially he action of the pec- 
toral muscle, by the aid of which weight became an accessory to 
power. When the bird committed itself to the air the upward 
pressure in the wings stretched the elastic ligament, which formed 
part of the muscle, to such an extent as to- allow of the bird 
gliding upon the air without any exertion, The weight of the 
bird was the measure of this elasticity. It was said by some 
that at least the bird must possess the power by the downward 
stroke of the wing to raise its own weight. But Mr. Brearey 
said that this was not an absolute, necessity, because the reaction 


` of this elastic ligament aided the force of the down stroke. He 


t 


proceeded to verify his assertion by the action of ʻa model, with 
wings of four feet spread, under which he had attached an elastic 
cord passing under the body of the model. Upon committal to 
the air this just allowed of the wings being expanded, so that the 

He then gichen the cord and 
wound up his power, calling attention %o the fact that he had 
wound the india-rubber strands thirty-two times. He showed 
however that although this was sufficient to create a vigorous 
flapping of the wing when held in the hand, yet when committed 
to the air it had not the power to give one downward stroke, and 
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therefore it could only glide as before. Holding‘it again with 
the cord attached and the power wound up the same number of 
times, he showed that it was unable to’ flap the wing, because 
the two fortes were exactly held in equilibrium. There was a 
third factor wanted before it could fly—and that was weiffht. 
The model being liberated, flight was well sustained, and upon 
being set free several times without being wound up any further, 
it appeared able to fly with a very weak power. The same thing 
was observable with another mode], composed entirely of a loose 
surface thrown into a wave action—his own invenfion. Mr, 
Brearey remarked that this economy in flight can only be obtained 
by something of the nature of wing aclion, and must be‘ wholly 
wanting in any apparatyis actuatec by the screw. 
e 


EDINBURGH ş 


Royal Society, July 17.—Prof, Balfour, vice-president, in 
the chair.—Prof. Heddle read a paper on®the sequence of 
rocks in the North-West Highlands, a point on which there had 
been and still was a great deal of controversy. The author had 
examined eighteen sections in the region around and to the north 


of Loch Maree, and had convinced himself that Murchison and -. 


Geikie were in the main correct. The succession of the rocks 
was found to be as follows :—Terridon Conglomerates, Lower 
Quartzite, Dolomite Series, ‘‘Logan” Rock, Upper Quartzite, 
Upper Gneiss. The dolomite does not extend so far west as the 
quartzite and Logan Rock, and is of no great lateral extent, but 
it stretches as a thin strip of shallow water deposit from end to 
end of the whole district.—Prof. Tait communicated a paper by 
Mr. Wm. Peddie on the rotation of plane of ‘polarisation by 
quartz and its relation to wave-length. The spectrum of a ray 
of light which has been transmitted through the polariser, a 
piece of quartz, and the analyser, exhibits one or more absorp- 
tion bands (the number’ depending upon the thickness of the 

uartz), which move along the spectrum as the analyser is rotated. 

y direct comparison of this spectrum with the ordinary solar 
spectrum in juxtaposition, the rotation for any Fraunhofer line 
can be estimated with considerable accuracy. The rotations 
were expressed in terms of the inverse éven powers of the wave- 
lengths as far as the sixth.—-Mr. W. W. J. Nicol, in a paper on 
the condition of ammonium salts when dissolved in water, 
aa the abnormal expansion of solutions of ammonium 
chloride and other ammonium salts by the partial dissocia- 


tion on ‘solution in water—an explanation. suggested by the - 


well-known fact that such salts become acid on boiling. This 
view of the matter seemed further explain other anoma- 
lies in the behaviour of ammonium chloride solution—such for 
example as its surface tension investigated by Quincke, and its 
coefficient of absorption for carbon dioxide as determined by 
Mackenzie.—Mr. J. Y. Buchanan described a new form of solar 
calorimeter which he had used in Upper Egypt at the time of 
the last eclipse. The sun’s rays were concentrated by suitable 
reflectors upon a glass tube, two inches long, which formed the 
upper end of a Liebig’s condenser, and was mounted equatorially 
so as to follow the sun’s motion. The heat was measured by the 
amount of water distilled in a given time. The results obtained 
were very satisfactory, agreeing with the 1esults given by other 
methods.—Prof. Crum Brown read a continuation of the- paper 
by Messis, Laurie and Burton, on the heats of. combination of 
the metals with the halogens, estimated from electromotive force 
’ observations, Their result for the heat of combination of zinc 
with iodine in the presence of water differed by barely 2 per cent. 
from Andrews’ value, Other results did not agree so well; but 
this was hardly Surprising where so many factors entered into 
the experiments, ` The most accurate method was no doubt to 
let a chlorine, iodine, or bromine cell with given poles’ run 
down in a calorimeter and estimate the heat so given out. 
—Professor Brown also communicated a long paper by Mr. 
W. L. Goodwin, on the nature o? solution, ia which the 
author made a careful investigation into the solution of chlorine 
in various liquids at different temperatures. Experimentshowed 
that there was in many cases a temperature of maximum solu- 
bility, a fact which Mr. Goodwin explained as due to the forma- 
“tion at lower temperatures of a chlorine hydrate whose rate of 
increase of solubility with: increase of zemperature quite masked 
the simultaneous decrease of solubility of the gas until a tempera- 
ture was approached at which the chlorine hydrate could no 
longer exist.—The second part of the description of new and 
little-known phanerogamous plants from Socotra, by Prof. 
Bayley Balfour, was received as read.—The chairman, in 


bringing to a close the hundredth session of the Society, gave _ 
: „$ 


a brief review of the session’s work, 
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Physiological ‘Sodety, July-14.—Prof. Du Bois Reymond 
in the chair.—Dr, Friedlander spoke progos of a.paper by Dr. 
Baginski at the last meeting, on the cells of the stomach-wall, 
and presented some microscopical preparations. Dr. Brosicke 
gave a summary repor: on the results of-his investigation of 
normal bone-tissue.. With a very favourable preparation, a 
bone 200 years old, he could explain the nature of the ‘‘ bone- 
corpuscles,” observed jn fresh bones,-for he was in‘a position to 
inject them from the Haversian-canals with ‘a coloured mass. 
Thereby was proved the existence of lacunæ, which, by 


’ their outrunning parts, communicate with the Haversian canals. 


The entire bone-traversing system of cavidies, lacunæ, their out- 
rumers, And the canals, are inclosed in a proper skin, the limitifg 
membrane, which Dr. Efosicke was able to isolate and investigate 
chemically. * The Jimiting membrane-hereupon showed reactions, 
which essentially distinggish it from the intercellular substance, 
-and which entirely agree with the reactions of horn-tissue ; it-was 
therefore named the “ Keratin-layer.” The contents of the 
lacunse are very different in different ‘stages of development of 
the bone. In the embryo, the lacunz are quite filled with 
protoplasm; later, tke protoplasm retires from the inter- 
cellular substance, and a distinct interval between the, latter 
and the protoplasm-cell can be observed; at this stage, 
- probably, arises the ‘‘keratin-layer.” At a further stage of. 
development, the contents of the lacunz are transformed into fat, 
the cells of which abundantly fill the cavities. The fat cells then 
fall asunder into detritus, which is gradually dissolved, so that 
the lacuna: remain empty, or,-as tbe author supposes, filled with 
a gas, probably carbonic acid. The proper lime-containing 
' bone-substance consists of fibres of the nature of connective 
tissue, which are bedced in lines in different duections, make up 
the layers of bone-maceria], and are held together by a structure- 
“Jess lime-contaimmg cement-substance. This structure: of the 
, lime containing bone-tissue has been described: before, and Dr. 
Brdsicke“has merely been able to-confirm former data ; but what 
is specially to be noted-as, new, among the results of the inquiry, 
is the demonstration of a limiting-membrane -clothing the entire 
system’ of cavities, and'its keratin-like character. = 


`- VIENNA : 
\Imperial 'Acadethy of Sciences, July-6.—W. Biedermann, 
on the nforphological changes of the lingual glands of the frog 
by stimulation of the glandular nerves.—-H. Hammerl, on rain- 
` bows formed by liquidg of different index of refraction.—F, 
Streintz, experimental researches.on galvanic’ polarisation (first 
art)?—R, Prescher, on the mucous organs of Marchantiex.— 
a Schmidt, on the internal pressure and energy of superheated 
steam.—S. Mayer, studies on the histology and physiology of 
the vascular system (preliminary-communication).—T. V.°Tan- 
owsky, on the nitro-derivates of azobenzene-parasulphonic acid. 
~T. Kajaba, a contribution to the theory of polar planimeters 
„nsed in practice.—-F, Kreuter, a sealed packet-with the inscrip- 


-, tion ‘$On a new process of preservation of railway-sleepers,”— 
_1- “f2-Holletschek, on the orbit of the planet Ate (111).—G. Vort- 
_ 4.7% mann, on a new method for the direct determination of chlorine 


besides bromine and iodine.—Zd. H. Skraup, synthetical experi- 
ments on the chinoline series (part 4).—Zd.-H. Skraup and G. 
“Vortmann, on the cerivates of dipyridyl. 





+S , PARIS - 


> Academy of Sciences, July 24.—M. Jamin in the chair.— 
- The following papers were read :—New_reseagches on the pro- 
pagation of explosive phenomena in gases, by MM. Berthelot 
and Vieille. They-study the behaviour of .a-great variety of 
mixtures, and find a very fair agreement between the theoretical 
velocity and that observed. The velocity of translation of 
the gaseous molecules, keeping all the kinetic énergy which 
corresponds: to the heat liberated, may be considered as a limit 
representing-the maximum velocity of propagation. This velo- 
` city is diminished by. contact of gases and other foreign bodies, 
also when the gas inflamed:at first is too small.and too quickly 
cooled by.radiation, also when the .elementary-velocity of the 
chemical reaction is too weak (as with carbonic oxide).—Separa- 
tion of -gallium. hy M.. Lecoq de. Boisbaudran. This-relates to 
separation with .cobalt, nickel, and thallium.—Dilator -sympa- 
thetic nerves of vessels of. the mouth and the lips, by. MM. Dastre 
and'Morat.— Theory of the diurnal motion..of the .axis. of the 
earth, by-M, Folie. -He-finds.a diurnal, precession’and nutetion 
which are far ‘from Insjgniftcant and may become -sensible 
‘to obsefyation for circumpolars, -even -supposing the- earth 
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solid in the interior.—-M. Faye made some remarks on 


Tom. I. of the Annals of the Observatory of Rio de 
Janeiro, sent by the Emperor of Brazil, — Observations 
of solar spots and faculæ, at the Royal Observatory of the 
Roman College, durmg the first half year of 1882, by M. 
Tacchini. The spots showed a secondary minimum in January, 
both in frequency and in sizæ There was increase till April, 
then rapid diminution. On no day were spots absent. 


numerous from the first.—Latitudes of groups of solar spots in 
1881, by M. Ricco (see Notes),—-On the orbit of Japhet, by Mr. 
A. Hall.—Rapid solution of the problem of Kepler, by M. 
Zenger.—On the chemical work produced by the battery, by M. 
Tommasi.—The chromic acid couple as used by Favre (posi- 
tive electrode platina) produces an exterior chemical work 
equal to about 65 calories. ° Substituting for, the platina, 
carbon or spongy platina, one may get 20. caleries.. more 
(ze. about 85 calories),—On the variation of * friction. pro- 
duced by voltaic polarisation, *by M. Krouclikoll.: He has 
found that polarisation by oxygen increasés thé.friction, while 
polarisation by hydrogens diminishes. He describés his ap- 
paratus.—On the amplitude of telephonic vibrations, by M. 
Salet. On the iron plate of a Bell telephone were fixed two. 
small glass discs giying Newton’s rings. Qn speaking loudly to 
the telephone at ým. or 6m, distance, the rings lose ‘distinctness 
and disappear. To estimate the displacement by a continuous 


The ` 
' maximum will probably occur this year. The faculz were pretty - 


sound, a disc with slits was rotated before the instrument ; with , 


a certain velocity the rings return; and on thën blowing through 
the disc, the sound proves to be in unison with that of the tele- 
phone. The amplitude of vibration of the telephone plate’ was 
estimated at two to three ten-thousandths of a millimetre.—Re- 
searches on the use of crusher-manometers, &c.- (continued), by 
MM. Sarrau and Vieille, With the same density of charge, the 
maximum pressure of picrate of potash and dynamite are shown 
to differ considerably, though, with one piston they, had nearly 
the same crushing force.—Reproduction of calcite and of 
witherite, by MM. Miron and Bruneau.—On the vaporisation’ of 


metals in vacuo, by M. Demargay. This was effected at com-- 


paratively low temperatures ; the volatility of cadmium was 
proved at 160°, zinc at 184°, antimony and bismuth at 292°, léad 
and tin at 360°. The deposits in 24 to 48 hours were weighable 
(5 to 15 mgr.).—On the determination of astringent matters in 
wine, by M. Girard. He employs catgut, utilising its tendency 
to combine with those matters.—Law of congelation of benzenic 
substances in neutral substances, by M. Raoult. ‘Acetones, 
aldehydes, ethers, hydrocarbons, and their derivatives, dissolved 
in a given weight of benzine in quantities proportional to their 
molecular weights, all lower the freezing-point of this liquid the 
same number of degrees.—Means of artificially conferring im- 
munity against symptomatic or bacterian charbon, with attenu- 
ated virus, by MM. Arloing, Cornevin, and Thomas, -— On 
Lieberkuehnia, a multinucleate rhizopod of fresh water, by M. 
Maupas.—On the fossil flora of Tong-King coal, by M. Zeiller. 
—WNew researches (physiological and therapeutical) ón globu- 
larine, by MM. Heckel, Mourson, and Schlagdenhauffen. 
Globularetine is' the purgatiyy principle, and in a leaf-decoction 
the action is greater, on account of associated mannite. 
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THE BRITISH ASSOCIA TION 


Soo tens is to have the honour this year (as 

no doubt most of our readers are already aware) of 
receiving the British Association for the Advancement 
of Science during its fifty second Annual Meeting, which 
will take place between the 23rd of August and the Ist of 
September. The selection of Southampton for this pur- 
pose is happy in many respeets. The town has a history, 
and is ig ‘itself attractive. . It is near the sea, it is well- 
built, it has ‘beautiful surroundings ; its Public Parks and 


-its Common’ are no mean objects of interest, it has supe- 


rior hotel, ‘boarding and lodging accommodation, and, 
above all, it is excellently supplied, as we shall see below, 
with Public and other Buildings in which to hold the 
General and Sectional Meetings of the Association. 

The proximity of Southampton to the Continent induces, 
a hope of the presence of some of the most eminent 
men of science of France, Germany and other countries. 
Steps have been taken to secure this ; and the visit of the 
distinguished foreigners will probably form one of the 
leading characteristics of the meeting. 

The town and its immediate neighbourhood have always 
been found extremely attractive to visitors, especially 
during the months of August and September, when avery 
large number of yachts assemble for the purpose of taking 
part in the great regattas which are held at Cowes, Ryde, 
Portsmouth, and Southampton itself; whilst the beautiful 
scenery of the New Forest and the Isle of Wight can 
easily be enjoyed. It will be seen in the sequel that 
ample provision has been made by the Local Executive 
Committee in this direction. 

To the Archzologist, Southampton presents much that 
is interesting,- possessing as it does many remains of 
great antiquarian vaiue,—for instance, the Bar Gate and 
the old Town Walls, Towers, &c., the birth-house of Isaac 
Watts, the site of the old Spa, and other ruins,—whilst 
on the banks of Southampton “Water stand the ruins 
of Netley Abbey. Within very easy access of the town 
are ‘the City of Wéinchester,:witlr its Cathedral, its 
College, and the Hospital ofeSt. Cross; the town of 
Romsey, with its noble Abbey Church ; the city of Salis- 
bury withits beautifulearly English Cathedral, its Blackmore 
Museum, Old Sarum, Stonehenge, Cherbury, and Wilton 
Park; and the village of Beaulieu, i& the New Forest, 
with the remains of Beaulieu Abbey. On the shores of 
the Solent is Hurst Castle, and a little beyond, the "Priory 
of Christchurch, Im the Isle of Wight are Carisbrooke 
Castle, the remains of a Roman villa in the village of 
Carisbrooke, and. the newly discovered Roman villa near 
Brading: to say nothing of the Queen’s residence at 
Osborne. House, anes numerous: other lovely sites and 
spots. j 

Special facilities: ee been granted by the respective 
authorities for inspecting the Royal Victoria Hospital at 
Netley, the great Naval Arsenal, Dockyard, &c., at 
Portsmouth, and the royal yacht Vigdogia and Albert, 

To the Geologist the shores of the Solent display for 
his investigation rocks-of the greatest interest, some of 
which at the present time occupy the attention of men 
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most eminent in the science. Alum Bay, Headon Hil, 
Colwell Bay, and Whitecliff. Bay, m the Isle of Wight 
will be visited by means of excursions, as also probably 
Hardwell Cliff and Bournemouth. The Purbeck Beds 
can easily be reached by those who desire to pursue the 
subject. 

Southampton is’ within a little more than two hours | 
railway journey of London ; and by the through commu- 
nications of the railways in connection with the South 
Western Company, can readily be reached from any part 
of the United Kingdom. It also affords special ¢acilities 
to those who wish to include a s€a passage i in their ar- 
rangements for the autumn. Steam-packets, fitted with 
every comfort, ply between Southdmpton and the ports 
of Eondon, Portsmouth, Flymouth, Falmouth, Cork, 
Waterford, Dublin, Belfast and Glasgow; and the mail- 
packets of the London and South Western Railway Com- 
pany maintain constant communication with Havre, 
Rouen, Honfieur, Trouville, Caen, Cherbourg, Granville, 
St. Malo, and the Çhannel Islands. 

With reference particularly to the arrangements for the 
forthcoming meeting of the British Association, it may be 
mentioned that H.R.H. Prince Leopold, Duke of Albany, 
occupies the position of President of the General Loca 
Committee, and a confident expectation is indulged that, 
in company with the Duchess, His Royal Highness will 
be present during the week. The Vice-Presidents include 
some two dozen of the neighbouring nobility, and resident . 
clergy and gentry. For Chairman of the Executive 
Committee we have the Worshipful the Mayor of South- 
ampton (Mr. W. H., Davis); the, Vice-chairman is Mr. 
W. E. Darwin, M.A. (son of the late distinguished 
Charles Darwin); the local Treasure¥ is Mr. T. Blount 
Thomas, a former Mayor of the Town; the loc! Secre- 
taries are Mr. C, W. A. Jellicce (the Borough Treasurer), 
Mr. J. E. Le’ Feuvre (one of the Borough Magistrates), 
and Mr. Morris Miles (an officer of long-standing of the 
Ordnance Survey, and President of the local Literary and 
Philosophical Society) ; whilst the Committee itself com- 
prises about thirty of the local clergy, members of the 
various services.and professions, &c., &c. 

The President-elect is Mr. C. W. Siemens, LL.D., 
F.R.S., &c. The first general meeting will be held at- 
the Skating Rink on Wednesday, August 13, at 8 pm., f 
when Sir John Lubbock, Bart., M.P., F.R.S., &c., will 
resign the chair, and the President-elect will assume his 
office and deliver an address. On Thursday, August 24, 
at 8 p.m, there will be a sozrée in the Hartley Hall ; 
on Friday evening, August 25, at 8.30 p.m, in “the 
Skating Rink, 4 discourse on the Tides, by Sir William 
Thomson, LL.D., F.R.S., &c., Professor of Natural Philo- 
sophy in the University of Glasgow ; on Monday evening, 
August 28, at 8.30 p.m., in the Skating Rink, 2 discourse 


| on Pelagic Life,.by H. N, Moseley, M.A., E R.S., Pro- 


fessor of Anatomy and Physiology in the University of 
Oxford; on Tuesday evening, August 29, at 8 pm., a 
second sezrée in the Hartley Hall; on] Wednesday, 
August 30, the concluding General Meeting will be held 
in thé Skating Rink at 2.30p.m. In addition to these 
arrangements, there will be a lecture to the operative 
classes in the Skating Rink on Saturday evening, August. 
26, eby Mr. John Evans, D.C. L. V.P.R.S., &c., on 
“Unwritten History, and Howto Read it; n and on 
°Q 
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Sunday, the 27th jnst., at the invitation of the Rector (the 
Rev.the Hon, Canon A. Basil. Wilberforce), the Members 
of the Association, dccompanied - by the Mayor and Cor- 
poxation, will attend Divine Service at the mother Parish 
Church of St. Mary, when a sermon will be preached by 
the Lord Bishop of Truro, 

The sectional meetings will be held respectively in 
some one or other of the following places :—The Watts 
Memorial Hall, Zion Hall, the Grammar School, Portland 


‘Baptist Chapel, Kingsfield School, the Masonic Hall, the 


Philharmonic Hall, the County Cours, the Friends’ Meet- 
ing House, the Unitagjan School, Taunton’ s Trade School, 
the Wesleyan School, the East Street Baptist Chapel, St. 
Andrew’s School, &c, 

The Rector has also invited the Members of the Asso- 
ciation to a garden party in the charming Deanery 
Grounds on Monday, August 28, while the Southampton 
Yacht Club have-conferred the privilege of Honorary 
Membership of their Club for the week on the members, 
&c., of the British Association ; and the Hartley Council 
have placed the Hartley Institution entirely at the dis- 
posal of such members during their stay. The Dock 
Company will provide competent guides, &c., to conduct 
the members over the splendid series of local docks ; and 
the Union Steam-ship Company will lend and provision 
their magnificent ship Pretoria for an all-day marine 
excursion (during which the boat exercise as used in 
case of storm, and the hose exercise as in case of fire, will 
be gone‘through), unless the vessel in question should 
meanwhile be required by the Government for Transport 
Service. 

The scheme of excursions is very complete, and in- 
cludés all-day excyrsions on Thursday, August 31, to 
Salisbury, Stonehenge, and Wilton Park; Portsmouth 
Arsenal, Dockyard, the Royal Yacht, &c. ; and a marine 
excursion to Bournemouth, or round the Isle of Wight: 
as well as afternoon excursions on Saturday, August 26, 
to Alum Bay ; Ryde, Brading, Whitecliff, Newport, and 
Carisbrooke ; drives in the New Forest ; Netley Abbey 
and Hospital; Romsey, “Broadlands (the seat of Lord 
Mount-Templé), &c ; Winchester and St, Cross. 

The local Gas Company will give an illustration of 
improved gas-lighting in the Skating Rink, and from 


- Holyrood Church to the Hartley Hall (in one direction), 


and to the Commercial Road (in the other) ; completely 
lighting both parts also of Portland Street, &c. The 
Edison Electric Light Co. will illuminate the Hartley 
all. 

s various local factories (Messrs. Day, Summers, 
and Co.; Northern Iron Works, Oswald,eMordaunt, and 
Co., Woolston Ship Building Works, &c.), and the yard of 
the Royal Mail Steam Ship Company will also be acces- 

sible to the Members and Associates with their friends. 
The Mayors of Winchester, Ryde, and Newport have 
shown a hearty desire to co-operate with the Local 
Executive Committee, as have Lord Mount-Temple, 
and others too numerous to mention. There appears 
every probability that, so far as can be attained by sound, 
honest, local work, the fortheoming meeting will not be 
the least successful that the Association has held; but it 
must not be disguised that the Local Committee has been 
somewhat hampered by thé financial difficulty, in which’ 
respect there is still time for those who have not Sub- 
les : Lacan p 


scribed to make aménds by sending in their names to | 


the Local Treasurer either as Donors, Guarantor8, or 
both. T. NORFOLK, 
Assistant Local Secretary 





THE CLIMATE OF ALEXANDRIA} 


E have before us seven and a half years’ very full 

and satisfactory observations made at Alexandria,, 

under the auspices of the Austrian Meteorological So- 

ciety, from the commencement of 1875, from which a 

tolerably accurate account of the climate of this histori- 

cally and otherwise import@nt region of the lower Nile 

may be gathered. The observations have been- made 

daily at 9 a.m., 3 p.m, and 9 p.m, and are quite, con- 
tinuous to the end of May last. 

A marked feature af the atmospheric pressure is its 
comparative steadiness from year to year, attaining the 
annual maximum, 30°147 inches, in January, and falling 
to the minimum? 29°844 inches, in, July, the difference 
being thus 0°303 inch. At Caixo the difference between 
the winter and summer pressures is 0321 inch, the 
greater difference at Cairo being due to its lower summer 
pressure. The greater diminution of pressure in ad- 
vancing from the Mediterranean towards the interior 
during the summer is an important element in the meteo- 
rology of Lower Egypt, on account of the changes of 
wind which result from it. 

During the three winter months the direction of the 
wind in the morning shows a mean of 27 days for 
S.E., S., and S,W. winds, as against 28 days for N.W., 
N. ‘and N.E. winds. “On n the other hand, -during 
the three summer months, southerly winds are wholly 
absent, and N.W., N., and N.E. winds prevail on 79 
days. Looked at broadly, northerly and southerly winds 
prevail in winter, northerly in summer, and northerly and 
easterly in spring and during October and November. 
The prevalence of easterly winds ‘at these seasons is a 
striking peculiarity of the climatology of a large part of 
the Levant, and as regards the autumn, they are accom- 
panied with a higher temperature than would otherwise 
be the case. During the afternoon the wind blows uni- 
formly from some northerly point at all seasons, except in 
winter, when winds from the west also prevail, west winds 
being then 16 as againet north winds 30.. During the 
warmest months the wind is wholly from the north. The 
wind is also much stronger in the afternoon than in_the 
morning. Thus the morning observations give 48 days 
of calms during thé year, but the afternoon observations 
only 18; and for-the seven months from May to No- 
vember, there are only two days of calm, but for the 
same months the morning observations give 30 days of 
calm. 

“In connection with these changes of wind, the rela- 
tive humidity is very interesting. The lowest humidity, 
66, occurs in winter; but as the wind changes more com- 
pletely into the north, the humidity rises gradually to the 
maximum, 76, in July, and in exact accordance therewith, 
whilst the daily range of temperature in winter is -about 
1170, in summer itis only half that amount. On the other 
hand, while the br. at Alexandria approaches nearer 


1 “ Meteorologische Beobachtungen an sechszehn Stationen in Osterreich 
ind oh Stationen (Alexandrien, Beirut und Sulina) im Ausland. (Wien, 
1875-82.)~ 
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towards saturation in summer, the sky at the. samé time 
becomes more completely cleared of clouds than in 
winter. TRus the mean cloudiness in winter indicates 
that four-tenths of the sky is covered, but in summer 
there is only one-tenth. This increased relative humidity, 
occurring simultaneously with Mhcreased clearness of sky, 

- is an important feature of the climate of Alexandfia, being 
productive of a Heat in the direct rays of the sun much 
less intense than the clearness of the sky and the latitude 
might lead as to expect. 

The mean annual temperature is 68°7, the. minimum 
being 57°°6 in January, and the maximum 789 in August. 
The coldest January, 54°'0, ‘occurred in 1880, and the 
warmest, 62°1, in the following year, there being thus 8°z 
of a difference. No such edifference occurred in the 
summer months. Thus the coolest August was 77™7 in 
1876, and the hottest, 80%2 in 1888, the difference being 
only 2°5. At Cairo the differences of temperature are 
much greater. The, daily range is considerably greater 
than that of Alexandria ; the mean temperature of January 
is 54°°1, and of August 84°%, and as regards variation of 
the monthly temperatures from year to year, the mean of 
January was 50%o in 1880, but 592 in 1881; and the 
mean of August was 80°°6 in 1876, but go”7 in 1877, the 
daily range for the two seasons being thus 9°'2 and 10°. 

At Alexandria the mean annual rainfall is 8°12 inches, 
falling on 44 days. The largest annual fall was 10°75 
inches in 1876, and the least 3°42 inches in 1879. The 
following are the means in inches for the months ;— 

_ January 1'95, February 1°46, March 0°72, April o'15, May 
and September o'o2 each, June, July, and August zz, 
October 0°58, November 1°52, and December 1°70. Heavy 
rainfalls are of occasional occurrence. During these seven 
and a half years the fall for one day exceeded an inch on 
13 occasions. The largest of these falls 3°00 inches, 
occurred on October 7, 1876. “Hail has been recorded 
on nine separate days in all, and thunder and lightning 
on eight days, 

The following peculiarity in ‘the annual march of the 
temperature is noteworthy. The mean temperature of 
June is 75°'0, July 775, August 78°9, September 77°'7; 
and October 74°°4, from which it is seen that September 
is warmer than July, and October nearly as warm as 
June. This peculiarity is still more striking if we look 
exclusively at the daily maximun? temperatures which are 
so important an element of climate. To show this, we 
subjoin “the means and extremes of the daily maxima, 
week by week, from July 1 to October 37 :— 


1876-81. l Means. Bi on 
July 7 ~ 86°3 "86:2 
hae 14 80°6 84'0 
3 15-20 gro 86'2 

yy 22-28 81-7 88°0 
July 29-Aug, 4 81°38 86'5 
Aug. 5-II 81'9 87°15 
» 2-18 ite aee 82-2 tay aes 86'5 

3» 19-250 oo wee 83°83 wis aos 97°2 
Aug. 26-Sept. 1... ove 83°4 Hee ee go'r 
v, Sept. 2-8 ii we 83°4. a eae 95°0 
s «9-15 axe m 834 ia Se 93°9 

33 16-22 aren be Dae 82°4 880o 
23-29 O e e 833 g 97°9 

Sept. 30-Oct. 6... tee 8340 4 ae 97°9 
Oct, 7-13 i Pas 82°1 ae ws 1O3'T 

x» 14-20 a eee 797 a 2N 874 

n 21-27 ae <r 79°3 ane ae 84"0 
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Thus, then, we see that the highest temperatures during 
the year have taken place in the eng of September and 
the first half of October, anc that absolutely the highest 
temperature yet recorded, 193°1, was, on October rr, 
1877; and that while the highest weekly mean occurred 
in the latter half of August, a secondary maximum, “nearly 
as high, occurred in the beginning of October. It will 
be also observed ‘that up ta the close of October, the 
temperature is still nearly as high as in the beginning of 
July, but after this-date ‘temperature rapidly declines. 
That this is no chance result peculiar to the yearsyof ob- 
servation is showh by the recurrence of this feature of 
the climate year by year, as well as by the temperature of 
Jerusalem and other places in the East. 

Practically, from May to September inclusive, no rain 
falls. The precise date of the commencement of rain 
greatly differs in different years. The following are the 
dates for each of the seven years, marking the earliest 
day on which at least one-tenth of an inch of rain fell, 
which may be considered as marking roughly the ter- 

*mination of the dry season at Alexandria: o 18 inch on 
November 4, 1875 ; 3'00 inches on October 7, 1876 ; 022 
inch on October 16, 1877; 0°93 inch on Novembér 29, 
1878 ; 0'27 inch on December 20, 1879; o'15 inch on 


September 27, 1880; from which date the rainfall was all ` 


but 227, till 014 inch fell on November 27, and 0°32 inch 
on November 15, 1881. Leaving out of view thé small 
sporadic fall in September, 1880, the earliest date for the 
termination of the summer drought was October 7, and 
the latest December 20, the mean date of the seven years 
being November 12. 

On advancing from the Mediterranean sea-board into 
the interior, the climate rapidly changes; the rainfall 
becomes less and less, and then practically ceases ; the 
air becomes drier, and the sky clearer; the sun’s heat 
stronger, the nights cooler, and the daily range of tem- 
perature greater. At Cairo the rainfall is quite insig- 
nificant in amount, but. occasionally pretty’ heavy falls 
occur. Thus on January 10, 1870, 1'02 inch fell, and on 
May 3 of the same year 0'67 inch. From January to 
May of the present year 1°16 inch has fallen, of which 
o'8o inch fell during the six hours ending 7 P.M. of April 1. 
The temperature rose at Cairo tc 1126 on June 5, 1872; 
to 113°2 on May 25, 1873; and to 116%4 on May 20, 
1869, the highest recorded at-Alexandria being as stated 
above, 1031. During September and October, the mean 
temperature of the two places is nearly the same, with, 
however, this essential difference, which must not be lost , 
sight of ; the days are much hotter and the nights much 
colder at Cairo, where consequently greater precaution 
must be taken against chills at night, these being the 
fruitful source of diarrhoea, and other complaints which 
often prove so disastrous during campaigns carried on 
in such climates as that of Egypt. ° 





COLLIERY VENTILATION 
The Principles of Colliery Ventilation. By Alan Bagot, 
Assoc.M.Inst.C.E., &c. (London: Kegan Paul, Trench, 
and Co., 1882.) 


pie the last ten years, or, ever since it has 

become necessary for colliery managers to obtain 

certificates of competency by e#amjnation, there has been 
° 


. had been found throughout the, mine, 
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a ready sale for books like the one before us, which treat 
of a few mining Subjects in an elementary manner, and 
more especially of ventilation, and the chemical and 
physical properties of the gases that are commonly found 
in mines. Mr. Bagot has evidently taken considerable 


_ pains in amassing his information from various sources, 


some of them original ; and, if we could only add that he 
appears, to have exercised the same degree of care in 
placing it before the reader, in a concise and orderly form, 
we would have-little else besides commendation to bestow 
upon his volume. As it is, howeveg, we regret to observe 
that te whole book is written in a somewhat discursfve 
and disjojnted manner. “It contains an impossible -geo- 
logical section® on p. 109; and nearly every one of its 
chapters teems with rules and advice for the guidance 
of all sorts of colliery officials from the engineer 
to the collier. We had hitherto imagined that the 
Géneral and Special Rules of the Coal Mines’ Regu- 
lation Act were already wellnigh as complete as our 
knowledge and experience could make them ‘upto the 
present time; and we think, therefore, that Mr. Bagot. 
might, without impropriety, have appended to his work 
copies of those parts of both which have a direct bearing 
upon his subject, selecting his examples of Special Rules 
from amongst those which most meet with his approval. 
Instead of pursuing such a simple and commendable 
course, however, he chooses rather to give us his own 
ideas of what these rules ought to have been; he endea- 
vours to supply what he considers to be omissions, and 
he makes many statements of a purely dogmatical 
character which could not bear the touch of close and 
careful reasoning. Let us take what he says about the 
duties of a fir eman, at p. 73, a5 an example :— 

“The fireman's duties are very hazardous. He is a 
competent person solely employed to test the pit for gas. 
When inflammable gas has been found (and we presume 
that all viewers will te the propriety of examining before 
eack shift begins work, even where it has not been found) 
he has to examine the ‘pit once in every shift, or once in 
every twenty-four hours; should he find gas, he must 
report the same in a book kept for the purpose. The Act 
should have made him post a notice at the pit-head con- 
taining extracts from the book, showing briefly where gas 
He also places 
‘t fire-boards,’ or notices of dangerous gas, at the entrance 
to headings which have been found in his examination to 
contain it, These boards should be painted red and 
made easily recognisable to miners who cannot read. 
Another most responsible duty of the fireman is to act as 
the ‘competent person’ where shots are being fired. No 
shots should be fired where naked lights are used in the 
vicinity, as a large volume of gas may exude or be dis- 
charged after the shot and so become ggnited, although 
the ventilation may be ample; neither should lamps on 
Davy’s principle be used for the operation, but self- 
extinguishing jamps, such as Stephenson’s or Williamson’s 
safety lamps.” 

The advisability, or otherwise, of substituting self- 
extinguishing safety lamps for those now commonly used 
isa question that has agitated the mining community on 
many occasions before now. Our author, however, seems 
to regard it as almost a question of his own raising, and 
as he takes it up with such zeal and pursues it with so 
much avidity, we propose to devote a few words to its 
discussion. In the preface we find him saying :— 

> Her Majesty abana ure appointed’ to inquire 


into miming accident§ in their 1881 Parliamentary Report 

draw attention to this risk ”—the risk attending the use of 

Davy and Clanny lamps—“ but I think that this report will 

be but little heeded judging from experience, inasmuch 

as, on Apmil 25, 1879, | read a paper before the Institution 

of Mechanical Engineers on the subject, with experiments 

proving the, defects in Davy’s lamp and many other 

modified forms of it in use in mines; and in a work of 
mine published in 1878,I state the fact that the Davy 

lamp-will explode in an explosive mixture travelling at 
a velocity of eight feet per second.”. “Tf the Govern- 
ment will not be convinced of the folly of sanctioning the 
use of Davy, Clanny, and all non- extinguishing safety-- 
lamps in mines, the only chance to avoid these disastrous 

explosions i is to appeal to ehe common sense of mining 

engineers,” 

And again—passing over other intermediate references 
—at page 148 :— 

“I have continually pointed out the danger of using 
non-extinguishing lamps in fiery mines, and at last the 
attention of the Government has been called to the 
danger by the, dmmissioners, but, great blame attaches, 
to my mind (szc) that this fact, was Ignored so long.” 


Tt seems to us to be both G and unfair on the part of 
our author to bait the Government after this fashion, inas- 
much as it was already in possession of a vast mass of infor- 
mation concerning this formerly much-discussed question, 
long before he began to write about it. Davy himself knew 
and pointed out the defect of his lamp nearly seventy 
years ago. Dr. Pereira made experiments to illustrate the 
same thing for the information of the Select Committee 
on Accidents in Mines, which sat in 1835. In their 
Report, that Committee made most urgent representations 
on the subject to the Government of their day. At. the 
same time a strong effort was made to introduce Upton 
and Robert’s self-extinguishing safety-lamp, which now 
exists only as a historical curiosity amongst others of the 
same kind in the Jermyn Street Museum. In 1850 or 1851 
the late Mr. Nicholas Wood revived the question, and 
made the first experiments we know of, which fixed the 
velocity at which the explosive air must be travelling 
before the flame will pass through the wire gauze. From 
that date until the time of his death, thirteen or fourteen 
years later, he continued to advocate the adoption of self- 
extinguishing safety-lamps, choosing Stephenson’s for 
his model. About the year 1866 the North of England 
Institute of Mining Engeneers appointed a Committee to 
consider the matter. They conducted a splendid series 
of experiments which literally exhausted the subject, and 
they published the results in their Transactions. About 
the same time thé Government of Belgium appointed a 
Commission for the same purpose, who, after continuing 
experiments intermittently over a period of ten years, 
made a short report to the King, and the result was the 
immediate promulgation of a law making the use of 
Mueseler self-extinguishing safety-lamps compulsory in 
the mines of that country. Finally we}might cite the 
experiences in France, the reports published under the 


_authority of the Commission du Grisou, which has just 


brought its labours to a close, the interrogatories addressed 
by the same authority to the principal mining districts of 
France, the opinigns expressed by the various, engineers, 
the discussions which took place, the conclusions, and the 
official replies. 

Having all these facts before its eyes, and remembering 
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that, according to their own showing, the Commissioners 
on Accidents have stated nothing that has not been well- 
known for ‘many years, the Government could not very 
well be “convinced of the folly of sanctioning the use of 
Davy, Clanny, and all non-extinguishing lamps in mines,” 
unless it is favoured with some new reasons for doing so 
in addition to those that have failed to convince so many 
generations of ifs predecessors. The Government could 
not very well retain its dignity, and at the same time shift 
its ground at the instance of every comer who thinks he 
possesses the long-sought-for panacea; but there are some 
eager spirits in our midst whg appear to be for ever bent 
upon goading it into a-hare-lhke speed, forgetful, evi- 
dently, of *the moral of the fable which gives the final 
victory to the more slowly travelling tortoise. 

We have only one more remark to make, and then we 
must conclude this already too long notice, namely, that 
a book which is written ostensibly for the education and 
information of even q section of the commynity ought not to 
contain recommendafions of different kinds of apparatus 
which are apparently made and sold for the pecuniaty 
benefit of the author. Mr. Bagot can have plenty of 
opportunities for advertising his improved and patented 
appliances without scattéring notices of them through the 
pages of his books; and we would fain hope and believe 
that he was unaware of the gravity of his fault at the time 
he was in the act of committing it in the present 
instance. WILLIAM GALLOWAY 
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OUR BOOK SHELF ` 


“Theogonie und Astronomie. By A. Krichenbauer. 
(Vienna: Carl Konegen, 1881.) , 


DR. KRICHENBAUER believes that he has discovered a 
, new key to ancient mythology. With the help of the 
Iliad and Odyssey, the gods of Greece are resolved into 
stars and constellations, and the facts of astronomy are 
made to explain ‘their nature and attributes, as well as 
the myths that were told of. them. ` In the deities “of 
Egypt, of Babylonia, of India, and of Iran, Dr. Krichen- 
bauer finds fresh confirmations of his views. The deve- 
lopment of this early astronomical theogony falls into two 
periods, the first period being one of creation and growth, 
the second of fixity and nationalisation. The first period 
has its “ climacteric” in B.C. 2110, when the Ram already 
ushered in the year. But its real history belongs to that 
earlier age when the Bull took tte place of the Ram, and 
it is the Bull, accordingly, which stands at the head of 
the religious system, and breaks in sunder the egg of the 
universe, The second period begins with the change of 
the summer solstice from the Lion to gthe Crab in conse- 
quence of the precession of the equinoxes, and thus 
falls about 1462 B.C., when the commencement of the 
year was transferred from the .summer solstice to the 
vernal equinox. The equal division of the path of 
the sun into the twelve signs of the Zodiac took place 
about seven centuries later. This, briefly- put, is the 
substance of Dr. Krichenbauer’s work. His interpreta- 
tion, however, of the passages-of Homer upon which his 
theory is based, is purely subjective, and is not likely to 
commend itself to others. Homeric scholars, at any 
rate, will not admit that any portion of the Iliad or 
Odyssey is anything like so old as he would make them, 
or can contain traditions of anything like so old a period. 
His acquaintance, again, with the facts that modern re- 
search has recovered from the monwma@pts of Egypt and 
Babylonia, is of the most meagre kind. Hence he is 
quite unaware that ‘we happen to know a good deal 
about ancient Babylonian astronomy, and the history of 


k . 
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the Zodiacal signs, as has lately beem pointed òut in 
NATURE, and that what we know is altogether inconsistent 
with his statements and‘conclusions, Thus the year began 
with the vernal equinox, and the heaven was divided info 
twelve equal portions at least as early as B.C. 2000, and 
probably much earlier, while it was in Babylonia that the 
constellations and Zodiacal signs were first named. On 
the other band, there was not the remotest connection 
‘between the theology and mythology of Babylonia and 
Egypt. . Before Dr. Krichenbauer again writes on this 
subject it would >be advisable for him to be better ac- 
quainted with the results of modern “Oriental research. 


Atlantis: the Antediluvian World, By Ignatius Don- 
nelly, (London: Sampson Low, Marston, and Co. 
1882). ° 


OUR only reason for noticing this “curious book is that 
the ndmes of writers of authority which constantly appear 
in its pages may lead some readers astray. But the 
author, while quoting them, has neither assimilated their 
method nor understood the bearing of their facts. In 
spite of the patient labour bestowed upon the work, and 
the numerous illustrations with which it is adorned, it 1s 
merely another contribution to that mass of paradoxical 
literature which awaits the “Budget” of a second De 
Morgan. 


The Early History of the Mediterranean Populations, 
&*¢, in their Migrations and Settlements. By Hyde 
Clarke. (London : Triibner end Co., 1882.) 


Dr. HyDE CLARKE has compared together the devices 
found on the coins and gems of various ancient cities and 
countries, in the hope of proving the connection of the 
populations to which they belonged The list is a useful 
one, though defective, but it prcves no more than that in 
a very late period of the history of the Mediterranean 
peoples certain obvious objects were selected in different 
places alike as emblems and devices upon coins. 
LJ 





LETTERS TO THE EDITOR 


(The Editor does not hold himself respons$le for opinions expressed. 
by his correspondents, Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts,. 
No notice is taken of anonymous communications, 

(The Editor urgently requests correspondents to keep their letters. 
as short as possible, The pressure on his space is so great” 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.] 


Speechless Man 


In his notice of my work on “ Asia,” in last week’s issue of” 
NATURE, Mr. Sayce finds fault with me for rejecting the modern 
doctrine that ‘‘man was speechless when the leading races were 
differentiated from one another.” I certainly do reject that doc-- 
trine, but not on the ground that he supposes. I reject it as in 
itself to the last degree improbable, and as utterly inadequate to 
account for the conditions which have suggested it. Seeing that 
there dre many more radical forms of speech in the world than. 
there are radical fhysical types, if indeed any of the physical. 
types can be regarded as radical, anthrepologists have somewhat 
rashly concluded that these forms of speech must have sprung 
up independently of each other after the dispersion of an assumed, 
speechless human race throughout the world. We are in fact 
asked to believe that the continents were first people, here by a 
black, there by a white, elsewhere by a yellow, a brown, ora 
red species, all possibly sprung of one stock, but all still ignorant 
of any except perhaps a sign-language at the time of the dis- 
persion. Then there came a time or times when these diverse 
species began all of them to babble independently of each other 
in their diverse independent settlements. Conseqnently, while 
the races may have been originally one, the stock Janguages had 
each a separate starting-point, and therefore were never originally 
one. Hence this sufficiently violent atsumption is made in 
order to explain the present diversity of speech on the-globe. I, 
on tbe contrary, hold that it is a useless assumption, that it 
explains nothing, that it is an all But jncredible hypothesis, and 
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"lastly that the present diversity of speech on the globe admis of 


another, a much nfore simple and rational explanation. 

What are the facts@ Col. Garrick Mallery has an interesting 
paper also in last week’s NATURE, on Gesture Speech, in which 
hg tells us that there are, or were, in the United States alone 
sixty-five stock languages differing frora each other ‘as radically 
as each differed from the Hebrew, Chinese, or English.” And 
how many more in Mexico, Central, and South America? In 
Europe we have at Jeast one still surviving, the Basque. fn Asia 
there are, at least thirty-five or forty. But who will count the 
number in the Sudan, and in the'Oceanic regions occupied by 
the Negrito, Papuan, and Melanesian tribes? It is no exaggera- 


tion to say that probably as many as two thousand of these stock. 


languages have been evolved since ntan first began to ufter 
articul#te sounds, i i ` 

Now if it be necessaty to postulate two independent evolutions 
of human Speech in order to account for two independent forms 
of speech, it follows that we must postulate two thousand inde- 
pendent evolutions of human speech in order to account for these 
two thousand independent forms of speech. Are the advocates 
of speechless races prepared to go this length? Or do anthro- 
pologists at all realise the nature of the problem, when they 
propose to explain the existencé of fundamentally distinct 
Janguages by the assumption of a corresponding number of inde- 
pendent centres of linguistic evolution? If they draw the line 


short of one or two thousand such centres, how do they propose, 


to meet the difficulty presented by so many separate types of 
speech? Frederic Miller left the problem just where it was 
when.he arbitrarily fixed the number of physical and linguistic 
families at twelve, à 

But so marvellous is the evolution of speech, that one may 
well doubt whether it occurred even so many as twelve times 
ever since the appearance of man on the earth. For my part I 
decline to believe that it occurred more than once, if once be 
sufficient to account for the present conditions. And it is on 


` this ground that I take my stand. Anything short of, say, two 


thousand evolutions of speech are inadequate; one suffices! 
Under like conditians speech becomes differentiated far more 
rapidly than physical features, The former is essentially more 
or less evanescent; the latter are relatively persistent. Hence 


during the many ages of man’s life on the globe, his physical 


type has been but Spghtly modified, producing mere varieties—a 
black and woolly-Eaired, a yellow and lank-haired, a fair and 
wavy-hafted variety, and so on. But the primeval linguistic 
type or germ has become differentiated into varieties, species and 
even genera, whence the various morphological orders of speech, 
four in number, and the many now fundamentally distinct 
grops and families developed within each of those morpho- 
logical orders, same extinct, somé dying out, some still 
flourishing. The germ itself, which served as the common 
starting point, but which was itself at first little more than 
speech ‘‘in petto,” has long been effaced past all recovery. 
Hence, although starting from one common centre, it does not 
follow that the linguistic families now existing can ever again be 
traced back to that common centre, Aided as we are by 
embryology and the fossil world, can we trace back the various 
orders of plants and animals to their common centres? Yet no 
evolutionist doubts that they were cifferentiated from such centres. 
But language, although it may be said to have a sort of embryo- 
logy within itself, revealing the growth of its inner structure, 
leaves no fossils behind it. Its ‘‘ missing links” are Jost ‘for 
ever. Hence it is not surprising that, in dealing with the evolu- 
tion of spéech, much more must be postulated than is always 
necessary in dealing with the evolution of érganised life. It 
follows that while Darwinism as applied to organisms may one 
day be established scientifically, Darwimsm as applied to lan- 
guage, must always partake samewhat of the nature of. a hypo- 
thesis. Meanwhile I submit that, on the reasons here given, 
the hypoth@sis of a common primeval linguistic germ is both 
rational and adequate, whereas the hypothesis of speechless 
races is both improbable in itself, and fails to account for’ the 
very conditions to explain which it has been invented. 

A. H. KEANE - 


The Chemistry of the Planté and Faure Batteries 


IN your issue of the ,2oth ult. there is a letter by Dr. Oliver 
Lodge on the recent éxperiments of Mr. Tribe and myself. 
While confirming onr general results from his own experience, 
he asks a questicn about the,lead sulphate into which we state 

-@ 





a s 
the spongy lead is converted during the discharge of a Planté or 
Faure battery. i 

In an early stage of our investigation we satisfied ourselves 
that “ead sulphate was capable of both oxidation and reduction 
by the voltaic current, under the circumstances found in these 
batteries. Our best experiment is described in NATURE of 
March 16. It was made bysspreading lead sulphate on platinum 
plates ; but I fiave just had it repeated with lead plates, so as to 
imitate more closely the conditions of actual practice. The 
sulphate was reduced by the electrolytic hydrogen as before. As, 
however, the reduction takes place first in close proximity to the 
lead plate, it is not easily recognised till the chemical change has 
advanced some distance, and a good deal of the white salt 
always escaped decomposition. But the circumstances of the 
actual practice are much more favourable for the reduction of 
the sulphate than were those df our experiment : for the sulphate 


‘is formed in perfect contact with the metallic lead ofthe plate or 


its spongy coverirg, and the reduction is doubtless facilitated by 
its intimate mixture with the excess of spongy lead, When we 
stated that sulphate of lead is finally the ‘only product of the 
discharge,” we were raferring to the disappearance of any 
perpxide, and did not mean to imply that in actual practice the 
whole of the spongy metal is usually converted into sulphate. 

In our experiments Mr. Tribe and I have always employed a 
suficiency of acid} and we have neve» found any difficulty in 
charging again a plate which had been discharged. 

In conclusion, I may express my great satisfaction that Dr. 
Lodge is carrying’ on an independent inquiry into the obscure 
chemical changes that take place in these cells. 

Bowness, August 5 J. H. GLADSTONE 





The Late Prof. Balfour 


PERMIT me to add a few words to Dr. Fosters admirable 
biographical sketch in the last number of NATURE, and thereby 
ccrrect a slight error into which he has fallen. He assigns to 
ms the credit of inviting our much-lamented friend to give 
lectures on animal morphology. It behoves me to say that I 
have no claim to so much foresight. The proposal, so charac- 
teristic of Prof. Balfour’s ardent disposition, originated, to the 
best of my belief, with him, and all I had to do was to place‘ at 
his service, with the consent of the Vice-Chancellor for the time 
being, my private room in the New Museums, which-I was glad 


to see turned to so good a purpose, for hitherto but little use . 


had been made of it. The result is sufficiently well known, - 
ALFRED NEWTON 


44, Davies Street, London, August 5 





M. Raoul Pictet’s Corpuscular Theory of Gravitation 


I BELIEVE that I can remove M. Pictet’s uncertainties regard- 
ing the credibility of the presumptive origin of attractive force, 
in the undirected motion of an all-pervading material ether, 
without adopting the desponding alternative to which he appears 
to ke obliged ‘in perhans needless extremities) to betake himself, 
that it might be conceded ‘without its being possible to explain 
it.” My reasons for acce;-ting the proposition without any doubt 
or question, would at least, I believe, if they could be submitted 
to him in a form of faultless coherence and completeness, relieve 
him from pursuing the laborious purpose, which I am perfectly 
assured from my ogn apprehension of the real character of 
the equivalence, and of the mode of establishment which it 
admits of, would fail in its intended object, of undertaking a 
series of pendulum experiments to prove it. 

Before reading the translation in NATURE, vol. xxvi. p. 310, 
of M. Pictet’s paper on a comparison between the potential and 
corpuscular theories of attractive force, I had in fact just assured 


myself satisfactorily of the correctness of exactly the conclusion” 


1 


of which he has given such a clear and distinct enunciation, , 


from a theory of thermodynathic actions which proceeds upon an 
entirely different basis from that which he has skilfully, and in so 
many cases successfully, applied. The demonstration which I used 
1s a sufficiently clear and consistent one to be convineing ; but it 
1s founded upon a chain of reasoning which ts quite independent 
of that emp'oyed by M. Pictet, and it does not actually lead me 
to entertain the theeretical conclusion that the apparent force of 
gravitation on a plabet @ill be in any measure directly dependent 
on, and variable with the varying velocities of other planets’ 
motions in the solar system ; but that it will be a constant effect 
of the ethereal medium, If therefore the proof which I could 


> 
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offer s proposition deserves to be regarded as a valid one, it 
will nêt only avoid the necessity of any more experimental evi- 
-dence than ys taped posses; of the nature of gravitative action, 
but it will afford at the same time a satisfactory confirma- 
tion of the kind of ethereal explanation of gravitation of which 

M. Pictet is in search. 

I have been delayed hitherto in, publishing my views of the 
primary character of thermo-dynamical principle® by difficulties 
which at the outset attended their applications to explain the 

<perim of conduction and radiation. These 
ifficu however, and others naturally incident to the deve- 
lopment of a new physical conception, I believe that I have 
atisfactorily enast and overcome. But I anticipate the needs 
of much expansions in the theory before it will avail as 
~ completi yi those im — aes to pre: ae egg: pre 
~ properties of specific tent ts, and of dilatation, and the 
d other thermal phenomena of fusion and evaporation, and of 
vapour tension, to which M. Pictet has found for his theory such 

_ useful applications. r 
_ Taking his departure from an entirely different common 
principle of thermal actions from that,with which I set out, the 
results of M, Pictet’s researches will yet, I believe, accord inti- 
~ mately, wherever the two parallel method; have a common 
meeting-point, with my own deductions, „I accordingly enter- 
a great hopes of Mgognising among his*examples of con- 
lity to a common law and method, links and steps of 
demonstration in a complete theory of the properties of heat, in 
phases of its action where physical axioms not exactly akin to 
his own fail to furnish me with su‘ficient explanations of them ; 
in the same way that it has afforded me great pleasure to offer 
full corroboration of M. Pictet’s views, from my own inquiries, 
= ata point where his theoretical hypotheses have proved insuffi- 
= cient to cope with an exceedingly extensive and general provision 
of kinetic laws, much more comprehensive in its physical rela- 
tions than those mechanical deportments of which we observe 
the properties and laws in ponderable matter, when it is not 






pe une the more profoundly aulibing si affecting infinence of 
ising power and all-pervading agency of heat. 

- Collingwood, Hawkhorst, July 29 A, S. HERSCHEL 
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E ` =M. Cailletet's Pump for Condensing Gas 


; AT 308 of your last number you mention a pump in- 

h vented by M. Cailletet for condensing gases, in which he uses 

= mereury as a fluid piston, in order to fill every interstice of the 
pump barrel, and so expel the last atom of gas; of course, in 
this case, he would use an ordinary plunger pump, with both the 
inlet and outlet valves at the top, and the proper quantity of 

- mercury in the barrel, so as to fill it completely in the down- 
stroke of the plunger or piston. 

It is curious that a similar pump is figured in the first volume 
| of the Mechanics Mazasine, 1823, page 232, as invented by 
| „Henry Russell; and I have always understood that a modifica- 

tion of this was used by David Gordon at the unfortunate ‘ Port- 
-able Oil Gas Co.”, to condense gas into the reservoir from 
which his lamps were filled. The patents are Gordon and 
“Heard, 4391—1819, and David G&don, 4940—1824; a com- 
rs ed at the time for using his lamps, and was worked 

w a few years, but the royalties having much exceeded the 

profits, the Company came to grief. Rosr, J. Lecky 

3, Lorton Terrace, Notting Hill, Augus2 
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E : Spectrum of the Light of the Glowworm 


id WHEN the subject of the phosphorescence of the Lampyrida 

= came under discus-ion at the meeting of the Entomological 
z= Society of London on February 4, 1880 (Proc. Ent. Soc., 1880, 

= p iii.) Mr. Meldola stated that “Some years ago he had 
examined the spectrum of the glowworm, and found that it was 
continuous, being rich in blue and green rays, and comparatively 
poor in red and yellow.” This sabstantially confirms the obser- 
yation of Sir John Conroy, although Mr. Meldola gives no 
measurements. JOHN SPILLER 
~ Canonbury, August 5 





White Ants’ Nests 


1 OBSERVE in NATURE, vol. xxvi. po 72 from line 13 to 35° 


inclusive, some remarks regarding the composition of the inner 
of the two distinct structures composing an ant hill, and that 


* 
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though the composition of the inner parts was chemically the” 
same as wood, it was structureless, and its orfgin not known or 
understood, ° Š 

I believe it is simply composed of the exereze? refuse of the 





F White ant-hill, part laid open. 


wood on which they feed, and formed into sub-spherical combs — 


in which the young are generally found. The walls of the ant 


hill are of pure clay perforated with pesaeees towards the 
centre there are large chambers in which these combs are 





B.—Part of clay wailing, full of p&&sages. 


constructed, and they are full of passages and small chambers, 
the walls about 1-20th of an inch thick, I send some rough 
sketches that may serve to illustrate tlfese, in case they may 
worth insertion, 

It is no wonder these combs are structureless and yet of. the 








C —Part of a coms, full of chambers. © 


same chemical composition as wood. If a box full of 
or books is attacked the resuits are only too well known to 
those living in the tropics. 

Asam, June 18 S. E. PEAL 





Voice in Lizards N 
I Have been much surprised to see by the recent letters in 
NATURE that there was any coubt as to the lizard having a 
voice. 1 have so often heard and geen a lizard uttering its peculiar 
. 
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* notes, that I did not imagine there was anything unusual in. the 


circumstance, THe voice is a shrill “chirp,” and the whole 
body and tail vibrate g:multaneously with its utterance, 
Madras, July 9 SURGEON 


Halo 


Wrru reference to the very interesting remarks which Prof. 
Silvanus Thompson makes in this week’s NATURE on the 
“halo” observed by me on the 16th as appearing over Dalkey 
Will, I a&k leave to give the correct bearing of the direction in 
which it was seen, L. 35° 5. I may farther remark that I never 
have seen anything simjlar in this country, though I had con- 
tinuous occasions of observing halos ingthe Bay of Biscay from 
the coest, They seemed to be connected with dominating 
easterly winds there, e 

The weather during the week has been rainy and the tempera- 
ture low for the Season, J. P. O'REILLY 

Royal College of Science for Ireland, Dublin, July 28 

* 





OUR ASTRONOMICAL COLUMN 


THE SPECTRUM cr WELLS Comer.—Dr, B. Hasselberg, 
of the Observatory of Pulkowa, in a letter to Prof. Tacchini, 
dated June 30, describes his spectroscopic examination of this 


comet, the results of which he shows to be of a very exceptional * 


character, The observations were made on the nights of June 


4,5,and 7. The brightness of the nights at Pulkowa in the | 


summer, had influenced unfavourably his spectroscopic observa- 
“vations of the great comet of 1881, and the position of Wells 
Comet was also a disadvantage, so that he had not expected a 
prominent spectrum, and the more because observations by Prof, 
Tacchini and Dr, Vogel at the commencement of April did 
not promise much, His surprise was therefore the greater on 
finding a very bright and extended continuous spectrum of the 
nucleus, with an excessively strong yellow line, of which the 


micr¢ metrical measures proved the perfect identity with the | 


yellow line of sodium, line D of the solar spectrum. This was 
a result altogether new in cometary spectroscopy, and the more 
noteworthy because at the same time there were no traces of the 


-three ordinary bandg of the spectrum. It is confirmed by Dunér, | 


Bredichin, and Vogel. In the middle of May, on the contrary, 
Vogel’s #bservations show that the three bands were then pre- 
sent, though faint, while of the sodium line there was not the 
least trace. It is therefgre necessary to conclude that during the 


Jast fortnight of this month the spectrum of the comet had | 


-changed in a manner of which the history of the science furnishes 
-no precedent, Dr. Hasselberg then explains his views of the 
modus operandi of these changes, and coneludes :—‘‘ Je crois, 
done, que dans le cas actuel, la chaleur solaire n’a joué autre 
rôle que de faire évaporer le sodium contenu dans la comète, et 
que les phénomènes lumineux et spectraux observés ont été pro- 
voqués et entretenus principalement par des décharges électriques 
mises en jeu sous Pinflueace du soleil,” 

This comet is again ander observation in Europe. - Prof. 

_ Julins Schmidt observed itat Athens as early as July 4; he gives 
his daylight observations in detail in No, 2447 of the Astron, 
Nach., but the excellent meridian observations made at Albany, 
U.S., render them of less importance than might otherwise 

have attached to them. 


OCCULTATION OF A STAR BY JUPETER.—The'star 4 Gemi- 
morum, which has usually been considered a sgventh magnitude, 
but is 7'4 in the Durchnesterung,. will be occulted by th- planet 
Jupiter, on the morning of November 8, the phenomenon being 
favourably observable at the observatories of the United States. 
The apparent place of the star at the time, according to the 
“ GreenwichgCatalogue ” for 1864, is in R.A. 6b. 3m, 25s. °59, 
Deel. + 23° o' 578, anc at conjunction in R.A. Nov. 7, 14h. 
12m., Washington M, T. it will be 5” south of the centre of the 
planet according to Leverrier’s position. Assuming the accuracy 
of the places, the immersion may be observed in this country. 


Nova Opuivcni, 1843.—Prof. Holder obligingly writes from 
the Washburn Observatory, University of Wisconsin, on July 
22 :—‘‘ In your note of May 4, 1882, you ask for an estimate of 
the magnitude of the Mova of 1848, whose position is (for 
#880'0) R.A. 16h. §2m. 47s. N.P.D. 102° 42’. I looked for 
this object on July 18, and found it by help of your allineations 
with three stars which I bad egpied in my observing list, But I 
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had, however, no note wE its magnitude... There are three faint 
stars near it .— Š » 

L Mag. 13 ings 29° 
2: 135 in p= 60 

3 14 ing = 270° oe 
The Nova itself is between „2'5 and 3°0 mag. according to my. 
estimate, and Ras no colour. pecan 

This estimate proves that no very sensible change has taken: 

piace since 1875. s 
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SCHROETER’S OBSERVATIONS OF MARS.—Prof. Bakhuysen 
announces the publication of Schroeter’s ‘‘ Ageographische 
Beiträge zur genauern Kenntniss und Beurtheilung des Planeten 
Mars,” 2 work which he had designed to publish himself, and 
hed nearly completed. at the gtime of his death, in 1816, 
manuscripts and copper plates were in the possession of H. 
Schroeter, of Linsburg, near Nienburg on the Westr, a granda 
son ef the astronomer, and Prof. Bakbuysen having heard, < 
through Dr. Terby, of Louvain, in December, 1874,. that he 
had some intention of disposing of them to a scientific in: 
stitution, took measures f obtain them for the Observatory at 
Leyden ; the authorities in that University favourably received 
the application made to them, and provided the necessary funds 
for the purchase, aifd early in 1876 the Observatory was in pos+ 
session of the manuscripts of the “ Ar€ographischen. Beitrige,” 
with fourteer: copper plates belonging thereto. 
has been undertaken by the firm of È. J. Brill, of Leyden... 
‘Two-thirds of the work appear to have been twice revised by 
Schroeter himself, so that the greater part of itis issued in the- 
state which it was designed that it should be. by the author: 
Prof. Bakhuysen mentions in his ‘ Prospectus” that he had 
newly reduced Schroeter’s observations. for thé position of the 
axis of Mars, and found its longitude and latitude 352° 59‘ and. 
60° 32’, which is in nearer agreement with Oudemann’s reduc- 
tion of Bessel’s few measures than with the recent determination 
of Schiaparelli. 








KOREAN ETHNOLOGY 


T a recent interview with Mr, Charles. Marvin, M. 
Semenoff, vice-president of the Russian Geographi- .. 

cal Society, remarked that “every annexation in Central. 
Asia is a source of satisfaction to our scientific men. 
Fresh fields are opened up for research, and all this must 
nazurally be of interest to persons devoted to science.” 
Some such thoughts will probably have occurred to most. 
etknologists on hearing that Korea has at last: broken: 
through the barriers of exclusiveness and concluded com- 
mercial treaties both with England and the United States. 
Foreigners will doubtless for some time be restricted to 


| the three treaty ports thrown open on the eastern and 





southern coasts, and to Seul, the capital, where. British 
and American political agents will reside. But the oppor- 
tunities thus afforded of studying the interesting inhabi- 
tarts of this region cannot fail to be gradually extended, 
until the whele peninsula becomes accessible to scientific 
exploration. Meantime a few notes on the ethnical rela- 
tions of the people to their neighbours will probably: be 
acceptable to the readers of NATURE, : 

The term Xerea, now applied to. the whole peninsula, 
was. originally restricted to the northern state of Korté, 
the Chinese and Japanese forms of which were Kao/i and 
Korai respectively. With the fusion of Korié, Petsi, 
San-kan, Kudara, and all the other petty states into the 
present monarchy about the end of the fourteenth century, 
the name of the northern and most important. of. these 
principalities was extended by Japanese writers. to. the 
whole country, while the monarchy itself, at that time 
subject to China, took the official Chinese title of 
Chaosien (Tsiosen), or ‘Serenity of the Morning)? in 
reference to its geographical position between the con- 
tinent and Japan,&the “ Land of the Rising Sun” For 


‘the inhabitants them#elves there seems to have been no 


recognised general name, although. those of the southern 
division were commonly designated. in Japanese. history 
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ie expression Amaso, or “ Herd of Bears,” yet to the \ 
pedple thus contemptuously spoken of, the natives of the 
archipelago were indebted for a knowledge of phonetic 
“writing, for their peculiar Buddhism, for their porcelain 
and some other industries. Political relations had been 
established between the two countries certainly before the 
` third century of the new era, When a largesportion of the 
Peninsula was reduced by the Queen Regent Zingu. 
Since then the political ascendency has oscillated be- 
i n China and Japan, and the substantial independence 
. bitherto preserved by the Seul government mast be 
: many attributed to the rivalry of its powerful neigh- 
bours. 
-| The Korean race is commonly regarded as a branch of 
-> the Mongolic stock, Bat itteally seems to have resulted 
from. the fusion of two distinct elements, the Mongolic 
_ and Caucasic, the former no doubt predominating. These 
= are probably the Sien-pi antl San-han of Chinese writers, 
from. whose union the present inhabitants are said to have 
sprung. The San-han (San-kar§ or “Three Kan’’) pre- 
_in‘the central parts, and were apparently Mongols, 
ie Sien-pi, numerous especially in the south, are, 
rhaps, the abote-mentioned Kmasé of the Japanese 
orlans, representing fhe fair type, whose presence is, 
“attested by overwhelming evidence. These Kmaso 
“made frequent predatory excursions in very ancient times 
to Kiusiu and Hondo, even forming permanent settle- 
“ Ments on several parts of the coast. It is probable that 
» they also reached the Riu-kiu (Lu-Chu) archipelago, and 
‘thus may the presence be explained of a certain fair 
lement in Japan itself, and especially in the Riu-kiu 











group. 

The Caucasic seem to have preceded the Mongol tribes 
the peninsula. But they were gradually out-numbered 
d largely absorbed by the yellow stock, owing to con- 
stant migrations, especially from the Chinese provinces of 
Peéchili and Shantung, throughout the fourth and fifth 
turies of the vulgar era. It is also to be noted, that 
very revolution or change of dynasty in China, the 
sof the defeated party usually took refuge with 
ollowers in Korea. The Mongol stock was thus 
nually fortified, while the stream of Caucasic migra- 
had ceased to flow from prehistoric times. Hence it 
‘surprising to find that the prevailing type is now 
distinctly Mongoloid. Of the nine or ten million in- 
habitants of the peninsula, probably five-sixths may be 
-described as distinguished by broad and rather flat fea- 
... tures, high cheek-bones, slightly oblique black eyes, small 
nose, thick lips, black and lank hair, sparse beard, yel- 
“lowish or coppery complexion. The rest, representing | 
the original Caucasic element, are characterised by 
»founded or oval features, large nose, light complexion, 
delicate skin, chestnut or brost hair, blue eves, full beard. 
ween the two extremes there naturally ‘occur several 
rmediate shades, all of which serve to explain the 
ntradictory accounts of the missionaries and travellers 
peaking from actual observation, bat generally ignorant 
f the original constituent elements and ethnical relations 
the natives. All, however, agree in describing them 
taller and more.robust than the Chinese and Japanese, 
fully equal to them in intelligence and moral quali- 
‘They are a simple, honest, good-natured people, 

















‘The language of Ernst Oppert is conclusive on this point: * Unter den 
‘Melen Thauseaden, die mir wahrend meiner Reisen im Lande zu Gesicht 
‘gekommen, habe ich sehr viele von so edeln und charaktervollem Gesichts- 
ausdruck gefunden, dass man sie, wären sie nach unserer Sitte gekleidet 
gewesen, fir Europäzr hatte halten können, Auch unterden Kindern war 
eme grosse Anzahl durch Hre schönen vegelmdssigen Züge und rosige 
Haxtfarbe, ihr blondes Haar und die blaxen Augen so autfillig, dacs sie 
‘von Europäischen Kindern kaum zu unterscheiden waren, und ich mich des 
Ecndeucks ihrer Abstammung von Europäern nicht za erwehren vermochte, 
bei weiterem Eindringen ins Land diese Ersqgheinungeine sehr häufige 

Ntagliche wurde und diese zuerst gefasste Ansicht als irrig zurück- 
ty werden musste.” ** Reisen Nach Korea. Leipzig, 1882, p. 8. 
_ However untrustworthy this writer may be in other ‘respects, his evidence oa 
tion may be unhesitatingly accepted, agreeing as it doss with that 
many other observers. 
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salso a “Korean Reader,” by Ross (Shanghai, 1879); 





















































acia. 25) 


very frank, laborious, and hospitable, although hitherto 
compelled by their exclusive laws to treat strangers with 
suspicion and an outward show of Ynfriendliness. That: 
this unfriendliness is merely assumed through fear of the 
authorities is abundantly evident from Capt. Basil Hall’s 
account of his intercourse with the natives of the islands. 
on the west coast. 

Polygamy, although permitted, is little practised, in 
this respect resembling their peculiar Buddhism. But 
while some consideration is shown for the women, to 
whom the streets are given up in the evening, the gods . 
are treated with the greatest contempt and indifference. — 
jn many towns thre are no temples, nor eyen any 
domestic shrines. The images of gods and saints are 
mere wooden blocks set up like landmarks by the way- 
side, and inferior as works of art tg the fdols of the Poly- 
nesians. When one of these divinities gets blown down 
or rets away, it becomes the sport of the children, who 
amuse themselves by kicking it about amid the jeers and 
laughter of their elders. The religious sentiment, which 
may be said to culminate on the Tibetan plateau, seems 
to fadé'away west and east as it descends towards the 
Atlantic and Pacific seaboards. . ne 

Formerly masters of the Japanese in many arts, the: 
Koreans at present cultivate few industries beyond the 
weaving and dyeing of linens and cottons, and the pre- 
paration of paper from the pulp of the Brustonetia 
pipyriera. Silks and tea are imported from China and 
Japan, and the exports to those countries have hitherto. 
been mainly restricted to rice, raw silk, peltries, paper, 
tobacco, and ginseng. 

But for the Chinese influences, which are of compara- 
tively recent date, the speech of the Koreans would betray 
few indications of their mixed origin. Here as elsewhere | 
the primeval languages have refused to intermingle ; the: ` 
Caucasic has perished, the Mongolic alone surviving, 
But the dispersion took place at such a remote perio 
that, beyond a general morphological résemblance, fes 
traces can now be detected of anyefundamental uni 
of speech between the Koreans and the exten 
Mongoloid peoples. Like the Manchu, Mongolian, an 
Japanese, the Korean is a polysyllgbic, agglutinating and ` 
untoned language, with a rich phonetic system, including 
as many as fourteen vowels and several guttural and 
aspirates. In structure and vocabulary it seems to ap- 
proach nearest to the Japanese, with which W. G, Aston 
has compared it} 

The national writing system is purely phonetic, con- 
sisting of a syllabic alphabet of great antiquity, but 
unknown origin. It is probably an offshoot of the 
common alphabetic system formerly diffused throughout 
East Asia and Malaysia, and scattered members of which 
are still found amongst the Lolo and Mosso of South-west 
China, the Tagalas and Bisayans of the Philippine Archi- 
pelago, the Korinchi, Rejangs, and Lampungs of Sumatra, ~ 
and the Dravidians of Southern India. In Korea, how- 
ever, the literati use the Chinese ideographic system 
exclusively, leaving the despised native writing to. women 
and children.* This alphabet may be seen in th t 
volume of Dailet’s “ Histoire de PEglise de Corée,” which 
has hitherto been almost our only authority on the subjes 
of the Korean language and literature. Last year, how- 
ever, a large Korean-French dictionary and a Korean 
grammar in French were peblished in Tokio. There is 








which the writer has not seen. 
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sentence the writer does not mean t say that Japanese and Korean are. 

allieg to Aryan, but that they are as nearly related to each other ag are the 

most remotely cennected members of she Aryan family to each other, > 
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THE COLOUR6 OF FLOWERS, AS ILLUS- 
TRATED BYy THE BRITISH FLORA! 


lil —Variegation and Retrogression 


+ 

Se far we have spoken for the most part as thougl 

every flower were of one unvaried hue throughout. 
We must now add a few considerations on the subject of 
the spots and lines which so often variegate the petals 
in certaitt species. In this connection a hint of Mr. 
Wallace is full of meaning. Everywhere in nature, he 
points out, spots and eyes of colour appear on the most 
highly-modified parts, and this rule applies most notice- 
ably to®he case of petals. Simple regular flowers, likè 
the buttercups and réses, hardly ever have any spots or 
lines ; but în very modified forms like the labiates and the 
orchids they are extremely common. 

Structurally speaking, the spots and lines seem to be 
the direct result of high modification; but functionally, 
they act as honey-guides, and for this purpose they have 
no doubt undergone special selection by the proper in- 
sects. The case is justanalogous to that of the peacock’s 
plumes or the wings of butterflies. In either instance, 
the spots and eye-marks tend to appear on the most 
highly-modified surfaces; but they are perpetuated and 
intensified by special selective action. Lines are com- 
‘paratiyely rare on regular flowers, but they tend to appear 
as soon as the flower becomes even slightly bilateral, and 
they point directly towards the nectaries. Hence they 
cannot be mere purposeless products of special modifica- 
tion; they clearly subserve a function in the economy of 
the plant, and that function is the direction of the insect 
towards the prope: place for effecting the fertilisation of 
the ovary. In the common rhodendron, the connection 
can be most readily observed with the naked eye, and the 
honey tested by the tongue. In this case, one lobe of the 
corolla secretes a very large drop of nectar in a fold near 
its base, and the lines of dark spots appear on this lobe 
alone, pointing directly towards the nectariferous surface, 

‘The Geranxiacee afford an excellent illustration of the 
peneral pfinciple. They are on the whole a comparatively 

igh family of polypetals, for their ovary tends to become 
compound and very complicated, and they have many 
advanced devices for the dispersion of their seeds. Oralis 
corniculata, our simplest English form, is pale yellow: 
O. acetosella is white, with a yellow base, and its veins are 
delicately tinged with lilac. The flowers of Erodium 
and Geranium, which are much more advanced, are gene- 
rally pink or purplish, often marked with paler or darker 
lines. For the most part, however, these regular forms 
are fairly uniform in hue; but the South African Pelar- 
gontums, cultivated in gardens and hot-houses, are slightly 
bilateral, the two upper petals standing off from the three 
lower ones; and these two become at once marked 
with dark lines, which are in some cases scarcely visible, 
and in others fairly pronounced. From this simple be- 
ginning one can trace a gradual progress in heterogeneity 
of colouring, till at last the most developed bilateral 
Pelargoniums have the two upper petalsyof quite a dif- 
ferent hue from the three lower ones, besides being deeply 
marked with belts and spots of dappled colour. In the 
allied 7ropeolum or Indian cress.{Fig. 21) this tendency 
is carried still further. Here, the calyx is prolonged 
into a deepespur, containing the honey, inaccessible to 
any but a few large insects; and towards this spur all the 
lines on the petals converge. 

In most regular flowers, the lines are mere intensifica- 
tions (or diminutions) of the general colouration along 
the veins or ribs of the corolla; and they point towards 
the base or claw of the petal, where the honey is usually 
secreted. But in irregular flowers, we often get a higher 
modification of colour, so that one region of the petal is 
yellow or white, while another is pink or blue; and these 


t Continued from p. 325. s 
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regions often run tran versely, not longitudinally. Such 
modifications usually affect the most highly-altered parts 
of the irregular flower. a ee 

The common wild pansy, Viola tricolor, affords a good 
example of complex variegation. Its flowers are purple, 
white, or yellow ; or have these pigments. variously inter- 
mixed. The i 
most coloured ; the lower one is broadest, and generally 
yellow at the base, with dark lines leadipg towards: the. 
Spur. Viala palustris exhibits the same tendency in a 
less degree ; it is pale blue, with purple streaks. The 
whole family is immensely interesting from the present 
point of view, and should be closely observed by the 
student at first hand. 

Among regular Corolliflowe, variegation is not. very 
common, though it occurs much oftener than in the poly- 
petalous classes, especially at the throat of the tube, as in 
the forget-me-nots (Myosotis); but in irregular Corollt- 
The Lentidulacee, and 
other small families affoed several examples. In the great 
order of Labiate, the highly modified lower lip is very 
often spotted, especially where it is most developed. This 
is the case in Sktchys silvatica, Lawmium purpureum, 
Galeopsis tetrahit, Calamintha acinos, Nepeta cataria, N, 
‘glechoma, Ajuga reptans, Scufellaria galericuiata, and 
many other species. 
tendency in a more marked degree. flee 

The Scrophularinea, however, form perhaps the best = 
example of any. We have noticed already that compara- 
tively few of these are as blue or as purple as might be 
expected from their high organisation. The explanation 
is that they have mostly got beyond the monochromatic 
stage altogether, and reached the level of intense varie- 
gation. They are, in fact, a family with profoundly 
modified flowers, most of which are very specially adapted - 
to very exceptional modes of insect fertilisation, The 
Veronicas alone among our English genera are simply 
blue, with white or pink lines; the others are mostly 
spotted or dappled. Antirrhinum majus is purple, some- 
times crimson or white, with the curiously closed throat.a 
bright yellow. Lizaria cymbalaria is blue or lilac, with 
white patches, and the palate a delicate primrose. Le ` 
spuria is yellow, with a purple throat. Z. minor is purple, 
with a white lower lip and yellow palate. The very 
strange flowers of Scrophularia have a curious, inde- 
scribable mixture of brown, green, dingy purple, and buff. 
Sibthorpia is pink, with the two smaller lobes.of the” 
corolla yellow. Digitalis purpurea, the foxglove, is > 
purple, spotted with red and white. Eupirasia, eye- 
bright, is white or lilac, with purple veins, and the middle 
lobe of the lower lip yellow. Melampyrum arvense is 
red, with pink lips and a purple throat. As a rule, the 
spots or patches of intrus®ve colour are developed trans- 
versely near the palate or around the throat. Purple, red, 
or blue appear to be the prevalent ground-tones, with 
white and yeliow introduced as contrasted tints. 

Among Monocetyledons, such plants as the highly 
modified /rzs genus show similar results. Our own Z. 
fetidissima has blue sepals, with yellow petals and spathu- 
late stigmas, all much veined. The Orchidacee exhibit 
the same tendency far more markedly. Orchis mascula, O: 
maculata, O. daxiflora,and many other British species have 
the lip spotted (Fig. 22). In O. miittaris and O. hircina, the 
variegation is even more conspicuous. In O. ustulata; 
the spots on the lip are raised. The problematical bee- 
orchid, Ophir: apifera, is singularly dappled on the lip 





and disk, and has the sepals different in colour from the _ a 


rest of the flower. Aceras anthropophora, the man-orchid, 
has green sepals and petals, edged with red, and a yellow 
lip, pink fringed. Cyfrifedium calceolus, the lady's 
slipper, Cephalanthera grandiflora, white helleborine, and 
most other British spacies, are similarly very diversified 
in colour. As to the exotic species, some of them are 
more peculiarly tinted and blended with half a dozen dif- _ 
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wo upper pairs of petals. are vasually the oc 





Several exotic kinds show the same... 
















e hues than any other forms of flowers in the whole 


Md. 

On the other hand, primitive yellow flowers of the 
rliest type never have any lines or spots whatsoever. 
Besides the complications introduced by variegation, we 
-have also to consider those introduced by retrogression. 
Flowers which have reached®a given stage in the pro- 
gressive scale of colouration often show a tendency to fall 
‘back to a lower stage. When this tendency is of the 
re of a mere temporary reversion (that is te say, when 
ects only a few individuals, or a casual variety), it 
conveniently be described as Relapse. When, how- 
ver, it affects a whole species, and becomes fixed in the 
‘Species by a new and presumably lower adaptation, it 
may best be styled Retrogre$sion. 

rimagy yellow flowers, like the buttercups and poten- 
tillas, show little or no tendency to vary in colour in a 
State of nature. They have never passed through any 
earlier stage to which they can revert; and they are not 
ly to strike out a new hue for*themselves. 

me white flowers, on the other hand, show a decided 
ency occasionally to revert to yellow, especially in the 
orders, Seysinem orientale Varies from white to 
mrose. Raphanus raphanistrium, as already noted, 
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yellow. The white cistuses often revert to a pale sallow 
‘tinge. In some roses, the throat becomes yellow in certain 
“specimens. Stitchwort occurs yellow near Exeter. In 























Fig, 21.—Flower of indian Cress, orange with dark lines: the honey-guides 


point directly towards the long spur. 


several other cases, stray yellow specimens of normally 
white species are not uncommon. 

< Pink and red ficwers almost invariably revert in many 
-individuals:to white. A few typical instances must suffice. 
‘All the British roses are reddish pink or white. So are 
maria oficinads,and many pinks. Maiva moschata 
om. rose-coloured to white; Af. rotundifolia from 
lac-pink to whitish. Lrodium cicutarium has rosy 
hite petals; al the geraniums occasionally produce 
pale flowers. ` White varieties of heaths are frequent 
in the wild state. Where the red or purple is very deeply 
ngrained, however, as in labiates, reversion to white 
; less commonly. But almost all pink or red 
ers become white with the greatest readiness under 
tion. o 

flowers in nearly every case produce abundant 
nk, and white varieties in a state of nature. It 
eem, indeed, as though this highest development 
colour had not yet had time thoroughly to fix itself in 
the constitution of most species. Hence individual re- 
_version is here almost universal as an occasional incident 
ry species. The columbine (Agudlegia vuigaris) is 
lue or dull purple, sometimes red or white, The larkspur 
Delphinium ajacis} often declines frem blue to pink or 
The monkshood (dconttiyn sapellus) is an ex- 
‘deep blue, very rarely white... White violets 
y knows well. The rampions:(PAyteunia) vary 
lue. to white; so do many of the campanulas., 
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Gentiana campestris is sometimes white. In, most Bora- 
ginee—for example, in borage, viper’s bugloss, and forget- 
me-not—pink and white varieties ate common. Pink and” 
white Veronicas also occur in abundance among normally: 
blue species. Prunella vuigaris occasionally produces 
rosy or white blossoms. White wild hyacinths are often 
gathered. Many other cases will suggest themselves to 
every practical botanist. ae 
Blue flowers, however, very seldom revert to yellow. 
As a rule, the blue goes back only as far as those shades 
from which it has more recently been developed: Th 








Fig. 22.— Spot] Orchid, purple with white patches: type uf highly déve 
k ped bilateral monocotyledons. : 


is, perhaps, the true rationale of De Candolle’s law of: 
xanthic and cyanic types. : 
With the light thus cast upon the question to guide us, 
we may pass on to the general consideration of Retro- 
gression in colours. Certain species of advanced famili 
have apparently found it advantageous in certain circu 
stances to revert to colours lower in the'scale than 
normal hue of their congeners. The reasons for 
Retrogression are often easy enough to understand. ` 
We may take the evening campion (Lychnis vesperti 
as a good example. This white flower, as we saw, is evi- 





Fig. 23.—Section of Deadnett!-, retrogressionary white, with dark 
i $ 


cnlip, Fra. 24.—Common Toadilax, yellow, with the lip orange; acting 
e 





as guide to the honey concealed in the long spun 


dently descended from the red day campion (Lychnis 
diurnia), because it is still often pale pink, especially 
towards the centre, verging into white at the edge, But 
it has found it convenient to attract moths and be ferti- 
lised by them ; and so it has lost its pinkness, because 
white is naturally the colour best seen by crepuscular. in- 
sects in the dusky light of evening. Sir John Lubbock: 
notes that such evening flowers never have any spots or - 
lines as honev-guides on the petals. f ; 

he eveniag primrose (Zmothera biennis) is another. 
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excellent instance of the same sort. It belongs to the | lower lip. InG. achroleuca, the whole corella has become 
family of the Onderacae, which are highly evolved poly- | pure yellow. In this way, one can understand the o@eur-_ 
petalous plants, with the petals reduced to four or two in Hy especia 
number, and placed above instead of below the ovary. 
We should thus naturally expect them to be pink or lilac, 
and this is actually the case with most of our native 
species: -= Why, then, is the evening primrose yellow? 
Because it is a night-flewering plant, fragrant in the even- 
ing, and its pale yellow colour makes it easily recognisable 
by moths. In this case, however, two points mark it off 
at once from the really primitive yellow flowers. In the 
first place, it has not tke bright golden petals of the but- 
tercup, but is rather more of a primmose tint; and this is 
a common distinguishing trait ef the later acquiréd 
yellows. In the secdnd place, it belongs to a genus in 
which red ‘ind purple flowers are common, whereas the | highly modified irregular Gerandacea, sepals and petals: 
buttercups are almostall yellow or whitey-yellow, and the being both coloured; and at. first sight i seems curions. 
potentillas mostly yellow or white. In short, primitive | that our species should be yetlow, while the simpler Gera- 
yellow flowers are usually golden, and belong to mainly | nézwes and Erodiums are pink or red. -But the genus as 
a whole contains many red and variegated species, and 
alters in colour with much plasticity in the hands-of gar- 
deners, J. 2oli-me-tangere is pale yellow, spotted with 
red; Z. falva ig orange, dappled withedeep brown. Both 
are almost certainly products of retrogressive selection.. 
In the Primalaceæ, we find similar instances. Hotlonta : 
palustris, a less developed form, is rosy lilac. Cyclamen 
exropeum is white or rose-coloured.  Jytentalis europea 
is white or pale pink, with a yellow ring. From such 
stage as this, it is easy to get at our primroses, cowslips, » 










































. | Fig. 26—Section of Ligulate Composite, all the florets retrogressionary 
} yellow. g 


and oxlips, which have pale yellow corollas, with orange 
spots at the throat. Indeed, one English species, Prinia. 
farinesa, is pale-lilac, with a yellow centre: and this 
might easily, under special circumstances, become pale 
primrose all over. The cultivated varieties of the cowslip, 
called Polyanthuses, readily assume various . tints. .of 
orange, red, and pink, always at the edge, the deep yellow 
of the throat remaining unchanged. i 
The colours of many Scrophularineæ may be explained 
in the same way. Perhaps the yellow of the mulleins is . 
yellow groups: reverted yellow flowers are often primrose | primitive ; but as some species are white or purple, it is 
orange, or dull buff, and occur sporadically among blue, | just as likely to ub retrogressive. In Linaria, we may 
red, or purple groups. almost be sure that retrogression has taken place; for we 
There are other cases less immediatelf apparent than | can trace a regular gradation from lilac flowers with a 
these. For instance, Lamium galeobdolon, a common | yellow palate, hke Z, cymbalaria, to pale yellow flowers, 
English labiate, belonging to a usually purple or blue | like Z. v/garés, which has the mass of the corolla prim- 
family, is bright yellow. But we can form some idea of | rose, and the palate orange (Fig. 24). Mimulus luteus is: 
how such ghanges take place if we look at the pansy, | also yellow, but it is usually marked inside with small purple 
which we have seen reason to believe is normally violet- | spots, and sometimes has a large pink or red patch upon 





1G. 25.~Corn bluebortle, teigh: blue, highest type of Cynarcid composite- 





purple, but which usually has a yellow patch on the lowest | each lobe. In Melampyrum cristatum, the yellow corolla. 
petal. In the pansy’s var. //ea, the yellow extends over | is variegated with purple: in M. pratense, it has th 
the whole flower, no doubt because this incipient form has | deeper in bue. All these genera include many purph 
succeeded in attracting some special insect, or else grows | variegated species; and the yellow mem 
in situations where yellow proves more conspicuous to | always bear evident marks of being descende 
bees than blue or purple. So, again, another English | chromatic ancestoyg. , ae a 
labiate, Galeopsis tetrahit, the hemp-nettle, has a pale The case of the yellow Composite, especially the Ligu- 
purple or white corolla, sometimes with a tinge of yellow | date, is more diffichlt to decide. Itwould seem as though 
in the throat; and in the var. versicolor, the yellow | these plants, which have all their florets ligulate, must be 
spreads all over the Tower except a purple patch cn th | more highly developed than the Cerymébifere, which have — 
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only the ray-florets ligulate, or thah the Cyzaroideg, which 
hase no ligulate florets at all. Hence we should naturally 
expect them to be blue or purple, whereas they are for the 
most part yellow of a very primitive golden type, while 
the ray-florets of the Corymbifers are usually white or 
pink, and all the florets of the Cynaroids are usually 
purple. The following hypethetical explanation is sug- 
gested as a possible way out of this difficulty, ~ 
The primitive ancestral compnsite had reached the 
stage of blue or purple flowers while it was still at a level 
of development corresponding to that of the scabious or 
Jasione. e The universality of such colours among the 
closely allied Dipsaceæ, Valerianea, Lobeliacee, and 
Campanulaceg, adds strength to this supposition.. The 
< central and most primitive group of composites, the 
Cynaroids, has kept up the original colouration to the 
present day ; it includes mest of the largest forms, such 
as the artichoke, and it depends most of any for fertilisa- 
tion upon the higher insects. All our British species 
(except the degenerate Carlina are purple, sometimes 
reverting to pale pink or white, while Centaurea cyanus 
(Fig. 25), our most advanced representative of the tribe, 
rises even to bright blue. ' Ce. 
Next to the Cynaroids in order of development come 
the Corymbifers, some bf which have begun to develop 
outer ligulate rays. Here the least evolved type, Eupa- 
torium, with few and relatively large florets, is usually 
purple or white, never yellow. But as the florets grew 
smaller, and began to bid for the favour of many muiscel- 
laneous small insects, reversion to yellow became general, 
In a few cases here and there we still find.purple or white 
central florets, as in Petasites vulgaris, the butter-bur ; 
“but even then we get closely related forms, like Tussilago 
farfara, colts-foot, which have declined to yellow. The 
smallest and most debased species, such as Solidago 
virga-aurea, golden rod, Tanacetum vulgare, tansy, and 
- Senecio vulgaris, groundsel, have all their florets yellow 
and similar ; unless, indeed, like Gaaphalium and Filago, 
cud-weed, Artemisia absinthium, wormwood, or Xan- 
thium sirumarium, burweed, they have declined as far as 
colourless or green florets, in which case they must be 
considered under our next head, that of Degeneration. 
On the other hand, the larger and better types of Corym- 
bifers began a fresh progressive development of their 
own. In many Senectos, Inulas, Chrysanthemums, they 
produced yellow ray florets, similar in colour to those of 
the disk. In Chrysanthemum leucanthemum, Anthemis 
cotula, Matricaria inodora, &c., these rays, under the 
influence of a different type of insect selection, became 
- white. In the daisy they begin show signs'of pink, and 
in the Asters, Crnerarias, &c., they become lilac, purple, 
and blue. Complicated as these changes seem, they must 
yet have taken place’ two of three times separately in 
various groups of Corymbifers, for example, in the 
Asteroidea, the Anthemidea, and the Senecionide. ` 

The Ligulates were again developed fram yellow-rayed 
Corymbifers by the conversion of aẸ the disk florets into 
rays. Appealing for the most part to very large and varied 
classes of miscellaneous insects, they have usually kept 
their yellow colour (Fig. 26); but in a few cases a fresh pro- 
gressive development has been set up, producing the 
violet-blue or purple florets of the salsify (Tragopogon 
porrifolius), the deep blue Souchus alpinus, and the bright 
mauve succory, Cichorium intyous, As a whole, however, 
the Ligulates are characterised by what seems a primitive 
golden yellow, only occasionally rising to orange-red or 
primrose in a few hawkweeds, ' 

That this hypothetical explanation may be the true one 
seems ‘more probable when we examine the somewhat 
similar case of the Ste//it@. Here it seems pretty clear 
that mere dwarfing of the flowers, by throwing them back 
upon earlier types of insect fertidisation, has a tendency 
to produce retrogression in colour, Even in the more 
closely allied Difsacee, Valerianee, and Campanulacea, 
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we see a step taken in the same direction, for while the 
large-flowered Campanulas and Scadosas arè bright blue, 
the smaller flowered teasel (Dipsapus seluestris) is pale 
llac, the Vaderianas are almost white, and the Valerian- 
ellas are often all but colourless. In the Slate, the 
same tendency is carried even further. As a whole, these 
small creeping weeds of the temperate regions form a 
divergent group of the tropical Ruddacee (including Cin- 
chontacee), from which they are clearly derived as a 
degraded or dwarfed sub-order. Now, the tropical 
Rubiacee have tubular blossoms with long throats, and as 
a rule with five lobes to the corollg; but many of the Stel- 
lates have lost the gube and one corolla lobe. Sherardia 
hruensis, which has departed least of our British species 
from the norma of the race, has & distinct tube to the 
corolla, and is blue or pink. Asperula, yhicle approaches 
nearer to the 1etrograde Galzwms, has one pale lilac 
species and one wliite. Tle Ga/zms have no corolla-tube 
at all, and most of them are white; but two British 
species, G. verum and G. cruciata, are yellow, and one of 
these has become practically bi-sexual—a common mark 
of Retrogression. Rudéa peregrina is even green. This 
clearly marked instance of Retrogression from blue 
through lilac and white to yellow makes the case of the 
Composites easier to understand.’ No doubt the dwarfed 
northern Stellates have found that they succeeded better 
by adapting themselves to the numerous small insects of 
the fields and hedgerows, and therefore have fallen back 
upon the neutral colours, waite and yellow. _ 

After so many instances of more or less probable Re- 
trogression, it will not surprise us to learn that in an 
immense number of other cases there is good reason to 
suspect some small amount of dwarfing or even Degene- 
ration. It may have strack the reader, for example, 
when we were dealing with the Crucifers, that, many of 
the smaller white forms were apparently lower in type 
than large and brilliant yeLow flowers like the charlocks. 
That is quite true; but then, many of these small types 
are demonstrably dwarfed and slightly degraded, as, for 
example, Cardamine hirsuta, which fas usually only four 
stamens instead of six, thus losing the most ch%racteristic 
mark of its family. In Sezebiera didyma, the petals have 
generally become quite obsolete; in some species of 
Lepidium, Arabis, Draba, &c., they are inconspicuous 
and often wanting. So in the smaller A/siveg thére are 
many signs of Degeneration. The normal forms of 
Caryophyllacee have two whorls of five stamens each; 
but these little creeping or weedy, forms have often only 
one whorl, as in Wolosteum, some Cerastiums, the smaller 
Stellartas, Spergula, Polycarpon, &c. In’ Sagina, Cher- 
Zeta, and other very small types, the petals are often or 
always wanting. Indeed, most botanists will probably 
allow that nearly all our minute-flowered species, such as 
Montia fontana, Claytonia perfoliata, Elatine hexandra, 
Radiola Millegrana, Circæa lutetiana, Ludwigia palustris, 
Peplis Portula, Tillea muscosa, Myriophyllum spicatum, 
Hippurus vulgaris, Centunculus minimus, and Cicendia 
pusilla, are distinctly degenerate forms. Though ob- 
viously descended from petaliferous ancestors, and closely 
allied with petaliferous genera or species, many of them 
have lost their petals altogether, while others have them 
extremely reduced in size. In several cases, too, the 
number of sepals, petals, or stamens has been lessened, 
and the plant as a whole has suffered strucgural degrada- 
tions. Most of these dwarfed and degenerate flowers, if 
they have petals at all, have them white or very pale pink. 

Readers of Sir John Lubbock's admirable little book 
on “ British Wild-Flowers in Relation to Insects’? will 
readily understand the recson for this change. They will 
remember that white flowers, as a rule, appeal to an ex- 
ceptionally large circle of insect visitors, mostly of small 
and low grades. Hence, some among these very small 
flowers may often succeed, in certain positions, better 


than larger ones. Moreover, they will recollect that in 
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mımerous instances the larger blossoms of each family 
are so exclusively adapted to insect fertilisation that they 
cannot fertilise themselves; while among the smaller 
blossoms alternative devices for self-fertilisation com- 
monly come into play after the flower has been .open for 
some time, if it has not first been cross-fertilised. Struc- 
tural considerations skow us that in most of such instances 
the larger and purely entomophilous flowers are the more 
primitive, while the smaller and occasionally self-fertilising 
flowers are derivative and degraded, having usually lost 
some of their parts. Hence, in ‘tracing the progressive 
law of colouration in the families generally, it is necessary, 
for the most part, to consider only the larger and more 
typical species, setting -aside most of the smaller a$ 
products of degeneratton. GRANT ALLEN 


° © (To be continued.) 





NOTE ON THE HISTORY OF OPTICAL GLASS 


M FEIL has been good enough to send us the follow- 
* ing interesting particulars of the life of Pierre 
Louis Guinaud :— 


Pierre Louis Guinaud was born at Bresset in the canton 
of Neuchatel, Switzerland, in 1742, and died in 1821. 
He was nearly sixteen years old when Herschel visited 
Switzerland, and with Alschneider made some telescopic 
experiments on the Téte Doran. Young Guinaud, who 
acted as shepherd by day, and at night worked in a bell 
manufactory, occasionally was present at the meetings of 
these gentlemen, and attracted their attention and good 
will by many. services. 

His curiosity was greatly aroused, and after having 
been allowed to look through the telescope, he asked 
Herschel to dismount the instrument, as he wished to see 
how it was made; doubtless’ struck by Is wonderful 
intelligence, the illustrious savaz showed him the detail: 
of its construction. : 

‘The following year this gentlemen returned to Switzer- 
land with Dollond and Faraday. Young Guinaud must 
have utilis€d the intervening time, for he showed Herschel, 
whom he was able to call his benefactor, a. telescope 
which he himself hade made, the mirror being of bell- 
metal., Imperfect as such an instrument must neces- 
sarily have been, it proved his strength of will and 
aptitude for optics. 

He -had pondered over the subject and asked why 
large object-glasses had not been made? There are no 
glasses in existence suitable to make them,” was the 
answer. “Make some. if you can,’ said Alschneider. 
“I will make some,” replied Guinaud. But he required 
money. He set to work, and, being a clever workman, 
soon invented the bells of repeaters, which proved 
very lucrative. All that he earned was devoted to the 
establishment of smali glass-works. What power of 
research and perseverance must this man have possessed, 
who, without any other resource but his genius, started 
the most difficult branch of glass making, ın order to 
solve a problem which was incomprehensille to Faraday 
and Dartigéres? For ten years everything was devoted 
to his work. One casting failed, and was thrown into 
the torrent which flowed at the foot of the mountain on 
which he had built his factory. He had chosen the 
highest and enost inaccessible point, having to defend 
himself against the ignorance of his neighbours, who 
treated him as a sorcerer, and several times his place was 
sacked. He utilised a stream of water in order to work a 
hydraulic wheel for the pulverisation of these materials, 
the sawing and working up of these blocks of glass. 
Nevertheless, the attention of the scientific world was 
already drawn to the modest worker. Alschneider 
‘had become his friend. About 1806 he Sold a disc 
of six inches to Lerebours, and at nearly the same 
time he sént an eight-inch to Dollond ; the problem was 
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solved. He furnished*Panchoni and Lerebour with discs 
of twelve inches. The twelve-inch object-glass belonging 
to Causham was bought for 2,500 francs by Faraday. 
Alschneider begged him to go to Munich and associate 
himself with Fraunhofer. But at the end of about three 
years the desire to see his mountains again took posses- 
sion of him, and he renownced all his advantages and 
returned. to chntinue his work alone. France offered 
him a pension from the state, a secret patent for.fifteen 
years, ard a factory fully established; but he refused to 
accede to the offers of the minister of Vitellius, and died 
ini 1821. After his death his son, Henri Guigaud, who 
had always lived in France from the age of fifteen, was 
put into communication by Lerebours with MM. Bon- 
temps and Thibaudau, propwetors of the glass-works at 
Choisy-le-Roi. He had seen several sapei during 
the journeys he had taken with his father. e taught 
these gentlemen all he knew of his father's processes, 
but, obliged by penury to quit them, he returned to. Paris, 
and founded, with his son-in-law, M. Feil, my father, a 
small glass-work in the Rue Mouffetard. This was in 
1832. 

in 1838 Henri Gainaud received the gold medal of the 
Academy of Sciences, in 1839 the great prize in astro- 
nomy, ong part of which was gifen to M. Bontemps. He 
presented to the Academy of Sciences a disc of eighteen 
inches diameter. I succeeded him in 1848, and was his 
pupil for six years. He died in 1851, carrying with him , 
the regrets of all scientific men, who, like the Aragos, 
Gambays, Thénards, and Dumas, had appreciated his 
cleverness and his talents, and who were his friends and 
protectors. 
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THE French Association for the Advancement of Science 
meets this year at La Rochelle, on the 24th int., for its 
eleventh session. M. Janssen is the President elect. Two 
lectures are to be delivered, one by M. Bouquet de la 
Grye, on the deep water harbour of La Rochelle; the other 
by M. Hospitalier, on the electric light. There will be ex- 
cursions to the places where oysters and mussels are cultivated. 
Deep-sea credging will take place on board the Ardisnade, 
undez the d:rection of Prof. Giard, of Lille. A reduction of 50 
per cent. will be granted on the French railways to the 
members of the Association. Among foreign savants expected to 
attend the meeting are Prof. Hennessy of Dublin, Prof. van 
Beneden of Louvain, with several other Belgians, Prof. Baehr 
of Delft, and two-other Dutch savants, Signor Denza, of 
Moncalieri Observatory, and two other Italians, Chevalier 
di Silva, Royal Architect, fom Lisbon, Prof. Vittanova of 
Madrid, and M. de Loriol of Geneva. Among the sub- 
jects of papers we note briefly the following :—The Channel 
Tunnel; American glaciers ; transformation of work into heat, 
and reciprocally; mariles of Italian quarries; employment of 
portable railways in the war in Tunis ; geodetic works in Italy ; 
the salubrity of collective dwellings ; aerodynamics and solar 
heat; the topoveloce; anew gyroscopic box; a geometrical 
generation of Fraunhofer’s lines ; theory of vowels ; isotherms 
on mountains ; registering“ capillary electrometer ; new pressure- 
anemograph ; best coloured signals for beacons, &c, ; sulphurous 
acid in Lille atmosphere; aerial navigation; photometry for 
light of- different colours; severe winters; distribution of ‘the 
atmosphere in the two hemispheres ; ammoniacal fermentation ; 
determination of salicylic acid in alimentary substances,; action 
of oxalic acid on polyatomic alcohols ; formation of alkaloids in 
protoplasm; bases of fhe quinoleic series ; electro-therapeutic 
treatment of vomiting ; doyple consciousness ; teas of commerce ; 
anesthesia in croup ; anthropology of evolution ; the cause of 
goitre; intestinal parasites of oysters ; thermal waters in the 
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Mediterranean basin; physiology of thè nervous system ; ocular 
hygigne ; yellow fever; the Verbenaceez; mints of France; 
European clover ; ; funeral furniture of a dolmen ; a palæolithic 
and neolithic station (see the Revue Scienti igue, July 27 and 
August 5). 

THE remains of the late Prof “Balfour were; on n Saturday, 
nterred at Whittingham, 


THE British Medica? Association is holding its fiftieth annial 
meeting this week (beginning Tuesday, the 8th inst:) at Worces- 
ter, the city « of its birth, under the presidency of Dr, W. Strange, 
of Worcest@r Infirmary. Among other events, a bust of Sir 
Charles Hastings (to whom the Association mainly owes its 
origin) is to be presented to the aity. 


A SEVERE earthquake is reported to have been felt in Chios 
(August 7), but no damage was,done, 


Ir has been announced that an ‘‘ Exhibition of Practical 
Electric Development,” with refereite chiefly to telephones, 
electiic lighting, transmission of power, and the economical 
application of electric energy to practical work, will be held in 
the Royal Aquarium, "Westminster, from November 1, 1882, till 
March r, 1883. Prizes amgunting to a total of r000/. will be 
awarded by a Committee which the scientific societies will be 
invited to nominate. The subjects (in brief) are:—1. Best 
system of, storage and generator for railway systems; generator 
to be worked from axle of train. 2. Best systems of storage 
battery, large and small, 3, Design in models, showing the 
best, method of utilising (a) wind. or water, (4) tidal forces for 
electrical storage. 4. Best electromotor for stationary or tram- 
car work (three hinds}, 5. Best automatic (shunt or otherwise) 
system of dynamos for compensatinz change of resistance in 
external circuit, and economising power absorbed. by machine. 
(6) Best model or drawing (with estimates) of central stations for 
20,000 electric lights over a radius of one mile. “7. Best electric 
meter for houses. 8. Best set of twenty-five fancy fittings for 
electroliers, 9. Best set of fittings for restaurant or hotel bars, 
and counters. 10, Best application of electric light fittings 
to photographic studio, 11. Best fittings, &c., for drawing 
and other private rooms, 12. Best system of street mains 
or leads for public supply. 13. Best electric couplings for 
trains, 14. Best photometer, if possible, self recording, 15. 
. Best electro dynamo-meters (a) for direct, and (4) for alternating 
currents; both in one instrument, 16. Best thermopile for 
utilisation of waste heat and conversion into light or power by 
means of storage, 17. Best lamp for mine or sub-marine opera- 
tions. 18. Most complete apparatus for remedial appliances, 
especially with regard to use of a bath in which the patient is 
immersed. Applications for space “ust be made (for England) 
‘not later than Augus: 21. 


THE Times Correspondent in Paris mentions having seen, at a 
recent popular /#e at the Tuileries, a gplar apparatus set in 
motion a printing machine, which printed several thousand 
copies of a specimen newspaper called the Soleil Journal. He 
also saw cider and coffee made with its aid, and a pump set in 
motion. He suggests the use of such apparatus for troops in 
Egypt and India. 


We are glad to leern that there is some prospect of an addi- 
tion being made shortly to the small number of technical schools 
at present existing in this country,’ and that in a district where 
such a school, if properly organised, should prove of gieat utilty, 
viz, Cleveland. Mr. Samuelson, M.P., whose active interest 
in the subject of technical education has been so fruitful, has 
been- discussing with some of the leading manufacturers in 
Cleveland the propriety of establishing ja science school, having 
special reference to chemistry and metallurgy, at Middlesborough, 
and we understand that the proposal has been received with 
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general approbation, and a definite scheme will soon be put 
forth, It is estimated by Col. Festing that building, including 
a lecture theatre to hold over.209, and allgnecessary accommoda- 
tion, would cost at least 2500/., znd that the laboratory fittings, 
&c., would cost 600/. ; but it would be essential to look for a 
present expenditure of from 50007. to 6000/7., exclusive of land. 
As‘to maintenance, the institution would have a fixed revenue 
from fees ; there will. be payment for results, and some help 
towards a sustentation fund is looked for from the Gity Guilds 
of London, The cost of laboratory fittings would doubtless be 
partly met from South Kensington. Mr, Samuelson is prepared 
we hear, not only to, contribute . liberally towards the funds 
réquired for the institution, but also to give his pers$nal and 
practical aid in the working out. of the scheme. A , meeting of 
those who sympathise with, the movement will shortly be held, 

at which he and others will fully explaiff the objects and mode 
of operation. We trust fhat in the organisation of this 
school, due regard will be had to the interests of pure science, 2 
thorough grounding in which is essential to true progress, on 
the part of'the apprentice, in technical study. 


MR. ONEIL, H.B.M. Consul at Mozambique, has recently 
reported to the Foreign Office that from Mr, James Heathcote, 
of Inhambane (who was employed by him for the recovery of 
the body of the late Capt. Wybrants), he has received informa-" 
tion of the discovery of a considerable tract, of copal "forest. 
Mr. Heathcote writes; ‘‘ The forest where I obtained this gum, 
of which I send you specimens (I have collected six tons) is fully 
200 miles long, It is a belt-which runs parallel with the coast, 
and is midway between the coast and the first range of moun- 
tains. From Inhambane itis nearly roo miles to get right into 
it.” The distance of the forest from Inhambane is a little great, 
and may retard its being opened up ; but its discovery adds to 
the known wealth of the-district, and a new export to the place. 
Mr. Heathcote points out the following curious coincidence, and 
although it may not be the first time that attention has been 
drawn to it, the Consul mentions it: ‘‘Th@native name of this 
gum is ‘Stakate’ and ‘Staka.’ The Zulu name fr gum is 
*Inthlaka.? The name ‘Stacte’ mentioned in Exodus xxx. 34 
(this is believed to be the gum of the Storwa tree, Styrax officinale), 
would be pronounced as the above native name. The tree 
domineers over all, and standing in any place overlooking the 
forest, you see here and there trees growing as it were in a hay- 
field. The gum has a beautiful odour if pounded and burnt, 
also if boiled in a pot of water.” The ordinary gum copal tree 
of the mainland of Zanzibar and Mozambique, though as a rule 
lofty, is by no means of the striking stature indicated by Mr. 
Eleathcote’s comparison, 


THe Iron and Steel Institute hold an Autumn meeting in 
Vienna this year, from Tuesday, September 19th to the 23rd. 
Besides visits to engineering and other works in Vienna, and 
various entertainments, alternative excursions are arranged (for 
the 22nd) to Leoben and Gratz in Siyi, and to Buda-Eesth, in 
Hungary. . 

THE American Committee for the Darwin Memorial (to co- 
operate with the English Executive Committee) has for its 
chairman Prof. Asa Gray ; treasurer Prof. Alex. Agassiz. The 


‘other names are those of Baird, Dana, Eliot, Gilman, Hall, 


Leconte, Leidy, Marsh, Mitchell, Newcomb, Norton, Walker, 
and Wooley. 


Tue United States Bureau of Education issued not long ago 
a circular on the subject of Spelling Reform, which the Com- 
missioner, General Eaton, pronounces to be of great importance. 
It contains a report, dated 1877, from four or five professors, 
who, after three. years’ discussion of the subject by the. 
American Philological Association, were appointed a com- 
mittge with recommendations which have been carried out as to, 
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réorganising the alphabet and cutting types to express distinct 
sounds now represented by one letter; also a similar Report of 
the Spelling Reform ssociation, with such new characters 
recommended both for printing and writing; and five new 
rules for writing words with present letters, which have become 
widely known, and a rather longer code of desirable changes. 
The circular contains also a sanguine account of the support and 
success that the movement has had in the States. lt is a most 
interesting xdsemné of what amount of agreement has been arrived 
at among phonetic spellers and the: moderate changes which 
they urge should be adopted first. But there are signs in it that 
there is small hope of all English-speaking nations agreeing upon 
a uniformestandard of pronunciation, still less of their agreeidg 
to represent uniformly the sound of such words in print ; the 
result, therefore of the adoption of phonetic spelling must be 
- the break-up of the Engish language, which it might have been 
hoped, would have become the language common to atleast 
half the civilised earth, Each country—and it is hard to say 
how small division of each country—would soon have a brogue 
of its own, whose steadily increasing differentiation from all 
others will have nothing to check ıt, We have before our eyes 
now the small beginning of a natural confusion of tongues which 
the Hebrews of old well knew to be a curse, though ignorant of 
the process of evolution, 


A USEFUL little “Guide to Southampton and Neighbour- 
hood” has been prepared by Mr. Thomas W., Shore, of the 
Hartley Institution in that town, in view of the approaching 
visit of the British Association, A few pages are devoted to 
notes on climate, vital statistics, geology, botany, zoology, &c. 


A PROPOSAL has been made to the Municipal Council of Paris 
to give the name of Miss Sophie Germain to one of the newly 
opened streets, This lady was a clever mathematician, who 
died about fifty years ego, and left some papers relating to 
high analysis. z 


° ‘ 
THE Aswonomical and Meteorological Bulletin of the Obser- 
vatory of Rio de Janeiro (April number) has an account of solar 
observations by M, Lacaifle, on nine separate days in February— 
April, with reference to variations of the solar diameter. The 
solar image was thrown cn a screen which had a series of parallel 
lines directed perpendicularly to the diurnal motion. The pas- 
sages of the sun’s border over those lines were recorded in a 
chronograph. Each of the tables (referring to one day’s obser- 
vations) gives the angle o? position of the solar equator reckoned 
from north towards east, the angle, north or south of the solar 
equator, which the diameter measured makes with the latter, 
the radius vector of the earth’s orbit, and the sun’s declination. 
The difference between the time of passage of the semi-diameter 
deduced from observation and that given by the Nautical 
Almanac is in general very small ; it does not exceed o°10s. 


IN consequence of the long time which elapses between the 
meetings of the Meteorological International Cgngress, the Pre- 
sident, Dr, Wilde, of S+. Petersburg, has decided to form a 
permanent Cornmittee to meet once a year, in order to examine 
and record the materials collected within such time, The first 
meeting of the Committee has just taken place in Copenhagen, 
lasting from tfe 2nd to the 5th inst, 


Tue Argentine Republic is at present organising two stations 
for observation of the transit of Venus; the first at Bueno’ 
Ayres, the second in the south of the province, in the environs 
of Tandil. One expediticn is organised at the expense of the 
Argentine Government, and the other at that of the province of 
Buenos Ayres. ‘The instruments have been ordered from M. 
Gautier, Paris ; they are 6-inch and 8-inch equatorials. The 
two observatories are meant to become permanent ; the Republic 


will then possess three, tHe principal one being that at Cordoba, 
established by M. Gould. The enlightened Governor of Butnos 
Ayres, M. Dando Rocha, has decided to carry outsa scientific 
work of the first importance, viz. measurement of a meridian arc 
of 7° or 8°, which will serve as base.for a geodetic map of the 
Argentine Confederation, and be of great interest for determining 
the form of the earth (southern measurements of the kind being 
very few), 


We have received from M. E. Hospitalier (whose work on 
the Modern Applications of Electricity, as translated and 
enlarged by Mr. Julius Maier, we reviewed in NArure, vol. 
xxvi. p. 289) a letter, too long to insert in its entirety, com- 
pleining that for most of the points adversely criticised by us 
he is not responsible. He has courteously sent us a copy of the 
original edition, in French, of his work, that we might assure 
ourselves that his repudiation of what he justly. terms errors 
against common sense was justified. M. Hospitalier protests 
against having been madè to confound the ampère with the 
coulomb. We points out that in describing Edison’s armature he 
described it as being founded in principle upon that of Siemens, 
not that of Gramme? He calls attention fo the passage of his 
ework where he says: ‘La maching Pacinotti a figuré à l'Expo- 
sition et a valu’ à` son inventeur un diplôme d'honneur, Sa 
privrité et son identité de principe avec la machine Gramme we 
peut done ttre contestée aujourd’hui” (The italics are M. Hospi» 
talier’s), We willingly accord to M. Hospitalier the claim he 
makes to repudiate the blunders for which he is not responsible, 
but we think he is a little too severe when he writes us that he is 
experiencing the truth of the Italian proverb, ‘traduttore, 
tradittore, 3 : 


WE observe that a correspondent of a daily paper proposes _ 
that men addicted to ‘the pursuits of science should be called 
scientiates, after the Italian scienziati ; and in like manner the 
studies of science, sciential studies (stud? scienzial:). The sub- 
stitution of the American scientist for our unsatisfactory phrase 
men of science is of course much to be deprecated ; perhaps we 
shall come to accept Sir William Thomson’s proposed use ot 
naturalist for the designation in question, if its sense may be 
extended. Sczentific studies is a phrase which cannot be com- 
merded for accuracy, ' 


WE have received a letter from Rio de Janeiro stating that 
M. Criils, the Imperial astronomer gro tem., has established a 
time-ball similar to that at the Greenwich Observatory. i 


EXPERIMENTS have been made at Havre to test a system of 
telephony between the Roads and the city. They have been so 
successful that it has been preposed to form a pontoon structure 
at a distance from the land, on board of which public telephones . 
should be placed for use by the shipping in communicating with 
the land. 


THE credit for the French mission for the Venus transit has 
been recently voted by both Houses of Parliament, and amounts 
to 18,000/, ` 


Tux Budget Committee of the Chamber of Deputies proposes 
to the House to spend a sum of 3680/. for microscopical inspec- 
tion of bacon and other meat liable to be infected with trichine. 
A special tax will be imposed on such goods for that purpose, 
There is a decided tendency to make the microscope an instru- 
men: of comman use in the hands of the French administration. 


THE conditions of habitability of Mars are discussed by 
M. Flammarion in the August issue of his excellent new journal, 
L Astronomie. With,S. Schiaparelli (who describes his recent 
observations in the sameg number), he accounts for the striking 
variability of geographical configuration of the planet by sup- 
posed alternate inundations and dessication of water, due to 
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water-transformations much more important than those on our 
glot. There are also papers on Venus and her satellite, the 
tides in theeMedi:terranean, the heavens in August, &c. 


. & CURIOUS and little-known experiment, showing the resist- 

ance of the air in guns, is described by Prof. Daniel Colladon, 
of Geneva, in a recent letter toM, Melsens (Bui, Belg. Acad, 
No. 6), He was long in the habit of showing it to his classes. 
It resembles a feat that was sometimes performed by soldiers 
with the old Swiss carbines. M. Colladon fully charged with 
compressed air the hollow iron breech of an air-gun, serving as. 
reservoir, “Having screwed up the gun, he introduced a round 
lead ball, running freely, but nearly filling the bore; then, 
placing the gun vertical, he seized the upper end and pressed his 
thumb vigorously on the mouth. The gun was then “fired” by 
an assistant; the thumb remained in position, and the ball was 
heard to fall back in the bore, * Thereupon, after recharging the 
breech and with the same ball, he shot the latter at a pine board 
about *4 in. thick, or a pane of għss, and it passed through. 
The experiment, M. Colladon says, is without danger, if the 
operator is sure of the strength of his thumb, if the gun is more 
than 32 in. long, and‘if the ball is spherical ahd nearly fills the 
gun (in which it must act like a piston). The least uncertainty» 
in the very vigorous pressure of the thumb, and hermetic closure 
of the gun, may entail serious injury to the thumb. While 
M. Colladon has repeated the experiment twenty or thirty times, 
without the least inconvenience either from shock or heat, a 
trial of it is perhaps hardly to be recommended. 


THE additions to the Zoological Society’s Gardens during the 
past week melude a Common Raccoon (Procyon lotor) from 
North America, presented by Mr. Mark Vice; a Passerine Owl 
(Glaucidium passer inum), European, presented by Miss Maud 
Howard; six Common Guillemots (Uria troile), European, pre. 
sented by Sir Hugh Dalrymple, Bart. ; an Allen's Porphyrio 
(Porphyrio alleni), captured at sea, presented by Master J. 
Kennedy ; forty Restless Cavies (Cavia capreia), British, pre- 
sented by H.R.H. the Prince of Wales, K.G. ; a Four-rayed 
Snake (Zlaphis quaterradiatus), South European, presented by 
Capt. Adams; a Smooth Snake (Coronella levis), British, pre- 
sented by Mr. W. Penney ; an Egyptian Cobra (Naia haze) from 
South Africa, presented by Mr. Eustace Pillans ; a Common 
- Viper (Vipera berus), British, presented by Mr. H, J. Benwell; 
a Lesser- White-nosed Monkey (Cercopithecus petaurista) from, 
West Africa, a Grey Ichneumon (Herpestes griseus) from India, 
a Goffin’s Cockatoo {Cacatua gofin:) fiom Queensland, a White- 
headed Sea Eagle (Haliaetus leucocephalus) from North America, 
a Chequered Elaps (Zags lemniscatus) from Brazil, deposited ; 
three Black Lemurs (Lemur macaco 8 6 2), a White-fronted 
Lemur (Lemur albifrons 8) a Red-fronted Lemur (Lemur rufi- 
Jrons å) from Madagascar, a'Cape Hyrax (Hyrax capensis) 
from South Africa, a Westerman’s Cassowary (Casuarius wester- 
manni) from New Guinea, two Pileated Jays (Cyanocorax 
Pileatus) from La Plata, two White-faced Tree Ducks (Dendro- 
cygna viduata), two Rufous Tinamous (Riynchotus rufescens) 
from Brazil, two Tataupa Tinamous (Crypturus tataupa) from 
South America, an Argentine Tortoise (Zéstudo argentina) fiom 
the Argentine Republic, two Common Chameleons (Chameleon 
vuigaris) from North Africa, two Aldrovandi’s Lizards (Plestio- 
don auratus) from North-West Africa, purchased ; two Mocassin 
Snakes (Tyoprdonotus fasciatus), born ın the Gardens. 





THE EXCITABILITY OF PLANTS? 


[t will be in the recollection of many who are present this 

_ evening that in February of last year I had the honour of 
delivering a Friday evening discourse og a subject which included 
that which has been announced for to-night. In that lecture I 
Sudan eee at the Royal Institution June 9, 1882, by Prof. Burdon 


. 


+ 
had hoped to present to you a comprehensive view of the ex- 
citatory motions both of plants and of aninfals ; that is, of those 
motions which they perform in response ġo transitory impressions 
received by them from outside. I was desirous that the state- 
ments that I made to you with reference to animal excitability 
should be as fully as possible illustrated by experiments, in the 
carrying out of which much more time was lost than I had 
reckoned for; so that I was unable even to enter on the second 
part of my-subject. The time at my disposal will not permit me 
to summarise my last lecture, however advantageous it might be 
to do so, I must content myself with recalling your attention to 
one or two fundamental points. - 

Under the term excitability are comprised all cases in which some 
definite change in the behaviour of a living structure, whether it 
Wa whole animal or a part, constantly arises as the®result of 
some transitory external influence. But"for the purpose in view, 
those cases only were included (typical of the yest) bt which some 
sort of muscular motion is performed in,response toan excitation 
or stimulus, The effect of such excitation we call the excita- 
tory process, “and we say, as the result of observation, that it 
consists of two phases or stages—namely, the phase of latency, 
and the phase of visible effect. ‘These were illustrated in the last 
lecture by a series of experiments in which the excitable tissue of 
the heart of the frog was used. “It was first shown with refer- 
ence to this tissue that when it is couched (that is excited) with the 
tip of a glass rod, it undergoes a definite change of form, at the 
same time doing mechanical work at the expense of material 
contained in, but not forming part of, its own substance ; 
secondly, that this mechanical effect did not begin until the lapse 
of an easily measurable period after the excitation, ; it was then 
pointed out that the interval of time between the prick and the 
visible or mechanical effect—the change .of form, or contraction 
of the contractile substance—was one during which, though no 
visible change occurred in the excited part, molecular changes 
must certainly be in progress, and that these were accompamed 
by electrical disturbance. 

To illustrate this, I demons-rated to you that the electrical 
change which in all cases accompanies excitation, precedes the 
mechanical one in time. You will remember that by means of 
the electric light the outline cf the muscle to be excited and 
the image of the galvanometer mirror were projected on the 
screen, and that we were able to observe that when the muscle 


was pricked, the electrical disturbance hfd time to produce a ` 


deflection of the magnet which was visible on the scteen before 
the muscle contracted. ; 

It was further shown that an cxcitatory effect analogous to 
that which in muscle constitutes the first phase is produced in 
nerve, that in both the process of excitation is capable of 
being propagated in the same sort of way that an explosion 
is propagated in a train of gunpowder, and, finally, that the 
existence in nerve of this endowment is the instrumentality by 
which, in the human body, the will is able to influence and 
govern all the rest, and to receive influences from outside. 

To-night we shall occupy ourselves exclusively with plants. I 
shall endeavour to show not only that they possess the wonderful 
property of excitability by which one part is able to influence 
another part at a distance, but that there is reason for believing 
that the excitability they possess is essentially of the same nature 
as that of animal tissue. And now, without further preface, I 
propose to enter on my subject by first giving you a short account 
of some of the most instructive instances of excitable plants, 

The number of plants which exhibit what is often called 
irritability is very consideable. I will not weary you with even 
enumerating thém. You will see from the table that they are 
distributed among a number of natural orders, so that one might 
be inclined to suppose that in this respect no relation could be 
traced between the physiological endowments and the morpho- 
logical chazacters of a plant. That itis not so we have abun- 
dant evidence. Thus in the same genus we may findeall the speeies 
excitable, though not in the same degree. The extreme sen- 
sitiveness of the Chinese Oxalhs, formerly called Biophytum 
sensifivum, because it was supposed to be particularly alive, 
appears in a less degree, but equally distinctly in our own wood 
sorrel, as well as in the Tree Oxalis of Bengal—the Carambola,? 
which is described in an interesting letter addressed by Dr. 
Robert Bruce to Sir Jos, Banks, and published in the Philo- 
sophical Transactions. Again, in the same order, ds, for example, 
among composite plants, we may have the Thustles, Knap- 


* gn account of the sensitive quality of the tree’Averchoa Carambola. By 


Robert Bruce, M D- PAH. Trans., voj- lxxv. p. 356 
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weeds, and Hawkweeds, all showing excito-contractility in the 
same way, although the plants do not at all resemble each other 
in external appearance. a In order to make you acquainted with 
the mechanism by which the excitable motions of plants are 
brought about, 1 will confine myself to a very few examples, 
selecting, of course, those which have been most carefully 
investigated. : 3 

_ Every one is acquainted with the general aspect of the sensi- 
tive plant, Probably, also, most persons have observed the way 
in which the leaves behave when one of them is touched, namely, 

- that the leaf, instead of being directed upwards, suddenly falls, as if 
it had lost its power of supporting itself, and that the little leaflets 
which spring from the sida stalks fold together upwards (Fig. 1). 
But perhaps every one has not observed exactly how this motion 
is accomflished, Hamely, that by means of little cylindricat 
organs the leaflets are jofhted on to side-stalks, the side-stalk on 
to the principal stalk, and the principal stalk on to the stem. In 
those little cylinders, the powers of motion of the leaf have their 
seat. They may, therefore, be called the motor organs of 
Mimosa, I would ask your attention to their structure. ° 








Fic. 1.—Leaf of Mimosa; a, in the unexcited state: 4, after excitation 
fafter Pfeffer). $ 


In my description I will confine myself to the relatively large 
joint at the base of the principal leaf-stalk. If you make a 
section through it in the direction of its length, you find that it 
consists of thẹ following parts, Inthe axis of the cylinder is a 
fibro-vascular bundle ; abcve it are numerous layers of roundish 
cells with thick walls, and between these there exist everywhere 
intercellular spaces, which in the resting—that is the excitable— 
state of the organ, are filled with air. The surface is covered by 
epidermis. Below the axial bundle there are equally’ numerous 
layers of cells, but they differ from them in this respect, that 
their walls are more delicate (Fig. 2). And now let us study the 
mechanism of the motion. The literature of this subject is 
voluminous. Substantially, however, we owe the knowledge 


we possess to two observers—E. Bnicke, 1who studied it in 1848, 
1 Brucke, * Ueber die Bewegung der Mimosa pudica.” Mifler’s 
* Archiv,” 1848, p 434» Pig 
. 


and Pfeffer,! whose work’ appeared in 1873. I must content 

myself with the most rapid summary. ° 
Let me begin by noticing that Mimosa, in common with many 

other excitable plants, exhibits that remarkable phenomenon 


which we commonly call the sleep of plants, that is, that as 
night approaches the leaf-stalks sink, and the leaflets fold up, 
the whole leaf assuming a position closely resembling that which 
it assumes when ét is irritated. ° All that time will allow me to 
say on this subjectis that although the leaf assumes the same 
position in sleep as after excitation, the fwo.effects , are not 
identical, The state of sleep differs from that in which the 
plant finds itself after it has been irmtated in two particulars, 
The first is, that in -the state of sleep it is still excjtable, and 
responds to stimulation exactly in the same way, although from 
being already depressed the extent of its motion is dimmshed ; 
the other is, that in sleep, the joiat, although bent downwards, is 
still more or less resistent and elastic; whereas in the unexcitable 
(or, what comes to the same thing excited) state, all elasticity has 
disappeared. In a word, in the motor.organ of Mimosa, in 
common with all other excitable structures, the characteristic of 
the excited state is Jwmpness. All the Mimosa plants on the 
table are in the state of sftep, but are still excitable, for when 
they are tauched they sink to an even lower position than that 
of sleep, and at the same time become limp. Hence you have, 
as the result of exgitation, two changes, namely (1), the change 
of position, only to be observed when the plant is awake, and 
{2) the loss of stiffness, dependent? as we shall see, on a vital 
change in the protoplasm of the cells, which is also observed 
when the plant 1s asleep, 





Fic. 2.—Section of the motor organ as projected onthe screen The vascular 
bundle in the middle of the section consists of a cylinder of thick-walled 
woody fibres and vessels, surrounded by a layer (annular in section) of 
elongated cells. The parenchyma is “thicker below than above the 

. vascular bundle. The section fails to show that the walls of the cells of 
the upper half have thicker walls. 


~- So much for the general nature of the excitatory change. 
How do we discover what the mechanism is by-which this re- 
markable organ of motion acts? By a mode of experiment which 
is well known to the physiologist. It may be called the method of 
ablation. We have here a Påchanism which consists of several 
distinct parts, each, we may presume, having a distinct purpose; 
and the only method which will enable us to discover what 
these several purposes are is to observe how each acts alone—or, 
on the other hand, hoy the rest act after it has been taken away. 

To prove that the motion of the whole -leaf is dependent on 
the motor organ at the base of its stalk, requires no experiment. 
We see that the leaf descends, the joint bends, while the stalk 
remains rigid, and we know from its structure that the latter 
contains no mechanism by which it can act mechanically on the 
joint, as I acton my wrist by the muscles of my fore-arm. 

The question therefore is—What part of the joint is essential ? 
We begin by taking away the upper half, leaving the axial 
bundle and the lower half, and find: that the leaf assumes a 
higher position than before. When touched, it falls. The 
function of the upper part, therefore, is merely auxiliary. The 
essential part is the lower, which in the unexcited state is 
capable of bearing the weight of the leaf. When it is excited 
it suddénly becomes weak, and the leaf falls. How does it do 
this? We will procegd to remove the axial bundle. The-cel- 
lular cushion expands and lengthens, showing that it is elastic, 
and has`a tendency to spring out when liberated. We have seen 
that this resistent cushion consists of cells, that is, of li tle 


IS pIo |: Pfefer,  Physiologische Untersuchungen,” p. 9-7 
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bladders, each of which is distended with liquid. And its ten- 
derwy to expand as a whole is due to the tendency to expand of 
the innumerable cells of which it is made up. In the unmu- 
tilated state these are squeezed into a smaller space then that 
which they would assume if they were left to themselves; and, 
` consequently, as their expansion is prevented, or curbed on one 
side, it acts on the opposite side, so as to bend the cylinder in 
the direction of the restraint, °. 

All of this we can, perhaps, better understand by a model; 
and it 1s possible to make one which, not only im form but in 
principle, corresponds to the living mechanism it is intended to 
illustrate. In the model the axial bundle is represented by a 
strip of leather, the innumerable cells of the excitable cushion by 
an India-rubber bag. By a pump we are able to fill this cell or 
cushion more or less with fluid, and thus to vary its tension, and 
you see that if we increase the tension, the stem rises. By 
diminution it suddenly falls, just as the Mimosa leaf does when 
irritated, * 

We have come then to this point—that the reason why the 
leaf suddenly ‘sinks on excitation is that the cells undergo a 
sudden diminution of tension or exgansion. But our inquiry is 
not yet terminated. We have still to ask, How 1s this loss of 
tension effected? The answer is, by discharge of water. In the 
unexcited state all these cells are distenfled or charged with 
liquid, Suddenly, when the structure is e&cited, they let out or 
discharge that liquid, and it finds its way first into the inter- 
cellular air spaces, and secOndly, out of the motor organ alto: 
gether. This we know.to be a fact by an experiment of Pfeffer’s, 
which must be regarded as one of the most important relating to 
the mechanism of plants that was ever made. He observed that 
if the leaf stalk is cut off from the motor organ, a drop of fluid 
appears at the cut surface at the moment that the latter bends 
downwards on excitation, and that in the experiment described 
Just aow, in which the upper part of the motor organ is cut off, 
there is also, so to speak, a sweating of liquid from the cut 
surface, z : 

We are therefore certaia that liquid escapes, but why does it 
escape? That Ishall explain further on, and will now proceed 
to two other examples. One is a plant which is a great favourite 
in London, for it is one which flourishes even in London smoke 
——Mimulus. For our purpose it is good chiefly because its 
structure is very simple, It is one of those examples in which 
excitability is associated with the function of fertilisation, and 
inasmuch as this is a very transitory purpose, the property itself 
is transitory, When the cells of the stigmatic surface are touched 
they discharge their liquid contents, and consequently be.ome 
limp. The outer Jayer of the liv is elastic, and tends to bend 
inwards. 
resilience it is able to act, and the lip bends inwards. In another 
allied plant, Goldfussia anisophylia (Fig. 3), which was described 
forty years ago by the Belgi-n naturalist Morren, we have the same 
mechanism. In this plant, as shown in the drawing, the style 
is not lipped but awl-shaped. It reaches to the mouth of tre 
showy, orange-coloured corolla, to the inside of which it is 
united by its under surface. It has a smooth side, the epidermis 


of which is made up of numerous small prismatic cells, and is’ 


very elastic, and m the unexcited @tate concave, and a papillated 
side beset with the nipple-hke ends of cylindrical cells, which, 
when unexcited, are distended with liquid. These cylindrical 
cells are continuous with those of the conducting tissue of the 
style. When an insect enters the flower, it does two things : it 
charges the frmge of hairs on the iuste of the corolla with 
pollen, and touches the style, which, in consequence, bends 


suddenly in the opposite direction to that in which it was bent 


before, so as to plunge its stigmatic surface into the fringe. In 
this motion the epidermis acts as a spring simply. So long as 
the stigmatic tissue is turgid it cannot act. The moment its cells 
lose their tension, off it goes.* 

Another plant investigated by Morren is one of very different 
organisation, but is one in which the existence of excitability 
has an equally plain teleological interpretation. Long ago 
Robert Brown, to whom plant-lore owes so much, when ex- 
ploring the flora of Botany Bay, became acquainted with the 
now well-known Australian plant called Stylidium.? [A specimen 
from the Royal Gardens at Kew was exlubited.] Here is the 
plant, (Fig. 4). The flower is too small to be easily seen, but the 
diagram will enable you to understand’ tfe mechanism. It has 
Style du Goldfussia aniso- 


* “Récherches sur le mouvement, &c., du 
phyla.” Mém, de l Acad. Royale de Bruxelles. 1839, vol. xir. i 

? Morren, “Recherches sur le mouvement et l'anatomie du Stylidium 
graminifolnan”” Mém. de l'Acad de Bruxelles, t. xu, 18 38 
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Consequently when the inner cells lose their elastic |- 


. 
again to do with insects and fertilisation. In Stylidium the 
anthers and stigma are united together “at the summit of a 
cylindrical stem which may be compared with the motor organ 
of Mimulus. You might naturally suppose that they were 
arranged so in order that the pollen from these anthers should be 
at once received by the adjoining stigmatic surface. That it is 
not so is evident from the order of development cf the flower, 
for you find that at the moment that the anthers burst the stigma 
is not yet mature, Consequently the pollen is nof intended for 
it, but for flowers which havé come to maturity earlier, and the 
mechatism which now interests us fulfils this purpose. The 
figure shows the singular“form of this-strange flower. You 
observe that the colunin, as it is called, is bent down over the 
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Fic. 4. 


Fig 3 ~—Style, stamens, and'part of corolla of Golofussia. In the left-hand 
figure the style is in the unexcited state, and is curved upwards, so that 


Fig. 5 


the stigmatic surface looks towards the mouth of the corolla. On exci» 
tation it suddenly assumes the position shown in the second figure, the 
stigma looking towards the roots of the collecting hairs. f 

Fic 4.—Flower of Styhdium, showing the column in the unexcited state, 
terminating in the anthers an¢ stigma, which are surrounded by con- 
spicuous hairs.” It is bent dowa at the mouth of the corolla, the four 
principal lobes of which are seen, two on each side, and partly conceals 
the fifth lobe or labellum. 

Fic 5.—A floret of Centaurea as prepared for projection on the screen The 
corolla (c) has been cut away so as to expose the five filaments (b), beset 
with hairs, and united above into the anther tube (a). The filaments are 
arched outwards, as in the unexcited state.. ° 


corolla so as to be in contact with the odd-looking labelium, 
which here takes the place of one of the petals, At the moment 
that the anthers burst the column attains its greatest sensitive- 
ness. ‘The slightest touch causes it to spring up, straighten itself 
suddenly, and then bend over to the opposite side, The mecha- 
nism resembles that of Mimosa and of Mimulus, There is a 
spring, the action of which is restrained by the resilience of cells 
distended with liquid. Suddenly these cells discharge their 
contents, and the spring acts. 

4nd now let me pass to another group of plants which may 
serve as a contrast to Stylidium. Stylidium may be celled an 
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out-of-the-way plant, “It has an organisation which is not re- 
presented in the Efropean flora. The family of thistles, and 
their allies the knapwepds (represented in our gardens by the 
ladies blue bottle), all of which are common wayside plants, 
exhibit excitable movements which, although of a very different 
lind from those we have just described, have, like them, to do 
with the visits of insects for the purpose af fertilisation, We will 
now throw on the screen a single fertile floret of Centaurea Cyantis 
(Fig. 5). The large diagram shows the same floret deprived of 
its corolla., Its axis is occupied by the style, surrounded by its 
tube of anthers. Below, the anther-filaments expand into a kind 
of cage, and again approach one another, when they are united 
with the tube of the corolla. At the moment that the anthers 
arrive at maturity these filaments are veryexcitable. . When-one 
of them ¢stouched, it contracts and draws the style towards 
itself. Immediately aft&wards the excitatory effect spreads to 
the others, ail five arches becoming straight, and applying them- 
selves closely to the stylg. A similar effect is produced by an 
induction shock, “[The s:ructure described was projected on the 
screen ; on passing an induction current through it, the motle of 
contraction of the filaments was seen.] 

The mechanism of Centaurea has been studied by many plant 
physiologists, particularly by Prof. Ferdinand Cohn of Breslau, 
and more recently with great completeness by Prof, Pfeffer. It 
has in this respect a greater interest than any other—that the 
shortening of these filaments ın response to excitation strikingly 
resembles muscular contraction. You have here a structure m 
the form of a flattened cylinder which resembles many muscles 
in form, the length of which is diminished by about a sixth on 
excitation. This superficiel resemblance between the two actions 
makes it the more easy to appreciate the differences, 

Let me draw your attention to the diagram of an experiment 
made last year, which was intended to illustrate the nature of 
muscular contraction, and particularly to show that when a 
muscle contracts, it does not diminish in volume. The first 
difference between muscle and plant is a difference in the degree 
of shortening. A muscle shortens by something like a third of 
its length, the anther filament only by a sixth. Butit is much 
more important to notice that in contracting, the filaments do 
not retain their volume. In shortening they broaden, but the 
broadening is scarcely measurable; hence they must necessarily 
diminish in bulk, and this shrinkage takes place, as Pfeffer has 
shown, exactly in the fame manner as that in which the excitable 
cushion of Mimosa shrinks, namely by the discharge of liquid 
from its cells. i 

Weare now in a positipn to study more closely the question 
to which I referred a few minutes ago—How do the cells dis- 
charges their contents? The structure of the filament of 
Centaurea, from its extreme simplicity, is a better subject of 
investigation with reference to this question, than any other. 
- Each filament ts a ribbon consisting of (1) a single fibro-vascular 
bundle, (2) delicate cells of regular cylindrical form, (3) an 
epidermis of somewhat thick-walled cells. [Microscopical pre- 
parations were shown.] In Mimosa we saw that the epidermis 
and vascular bundle took cnly a passive part in the production 
of the motion. Here, the part they play is even Jess important. 
Everything depends on the parenchyma, which, when excited, 
shrinks by discharging its water. Pfeffer proved this by cutting 
off the anther tube from the filaments, and then observing that 
on excitation a drop collected on the cut surface, which was 
reabsorbed as the filament again became arched. It is obvious 
that if the whole parenchyma discharges its liquid, each cell 
must do the same, for it is made up entirely of cells. To un- 
derstand how each cell acts, we have only to cénsider its struc- 
ture. Each consists of two parts—an external sac or vesicle, 
which is of cellulose, and, so long as the cell is in the natural or 
unexeited stdte, over-distended, so that, by virtue of its elasticity, 
it presses on the contents with considerable force ; and secondly, 
of an internal, more actively living membrane of protoplasm, 
of.which the mechanical function is, so long as it is in its 
active condition, to charge itself fuller and faller with liquid— 
the limit to further distension being the elastic envelope in which 
it isinclosed. in this way the two (the elastic envelope and the 
protoplasmic lining) are constantly in antagonism, the tendency 
of the former being towards discharge, that of the latter towards 
charge. This being so, our explanation of the effect of excita- 
tion on the individual cell amounts to this—that the envelope 
undergoes no change whatever, but that the protoplasm lining sud- 
denly loses its water-absorbing power, so that the elastic force of 
the envelope at once comes into play and squeezes out the cell- 


contents. Consequently, glthéugh here, as everywhere, the 
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protoplasm is the seat of the primary change, the mechanical 
agent of the motion is not the protoplasm, but the el&stic 
envelope in which it is inclosed. 


(To be centinued.) È 
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ELECTRIC LIGHTING»BY INCANDESCENCE} 


PEAKING În this place on electric hght, I can neither 

“ forget nor forbear to mention, as inseparably associated 
with the subject and with the Royal Institution, the familiar, 
illustrious, names of Davy and Faraday. It was in connection 
with this institution that, eighty years ago, the first electric light 
experiments were made by Davy, and it was also in*connection 
with this Institution that, forty years later, the foundations of 
the methods, by means of which electric lighting has been made 
useful, were strongly laid by Faraday, MR 

I' do not propcse to describe at any length the method of 
Davy, I`must, however, describe it slightly, if only to make 
clear the difference between it and the newer method which I 
‘wish more particularly to bring under your notice. 

The method of Lavy cowsists, as almost all of you know, in 
producing electrically a stream of white-hot gas “between two 
pieces of carbon. i ` 

When electr’c lighteis produced in this manner, the condition 
which surround tht process are such as render it impossible to 


- [August 10, 1882 


pbtain a small light with proportinally small expenditure of ` 


power. In order to sustain the arc ın a state approaching 
stability, a high electromotive force and a strong current are 
necessary ; in fact, such electromotive force and such current as 
correspond to the production of a luminous centre of at least 
several hundred candle-power. When an attempt is made to 
produce a smaller centre of light by the employment of a pro- 
portionally small amount of electrical energy, the mechanical 
difficulties of maintaining a stable arc, and the diminution in the 
amount of light (far beyond the diminished power ‘employed), 
puts a stop to reduction at a point at which much too large'a 
light is produced for common purposes. z 

The often-repeated question, ‘‘ Will electricity supersede 
gas?” could be promptly answeréd if we were confined to this 
method of producing electric light; and for the simple reason 
that it is impossible, by this method, to produce individual lights 
of moderate power. Ss 

The electric arc does very well for street lighting, as you all 
know from what is to be seen in the City. It also does very 
well for the illumination of such large inclosed spaces as railway 
stations ; but it is totally unsuited for domestic lighting, and for 
nine-tenths of the other purposes for which artificial light is 
required. If electricity is to compete successfully with gas in 
the general field of artificial lighting, it 1s necessary to find some 
other means of obtaining’ light through its agency than that with 
which we have hitherto been familiar, Our hope centres in the 
method—I will not say, the zew method—but the method which 
until within the last few years has not been apphed with entire 
success, but which, within a recent period, has been rendered 
perfectly practiable—I mean the method of producing hight dy 
electrical incandescence. 

The fate of electricity as aft agent for the production of ati- 
ficial light in substitution for gas, depends greatly on the success 
or non-success of this methed; for it is the only one yet dis- 
covered which adapts itself with anything lke completeness to 
all the purposes for whjch artificial lighting is required. 

If we are able to produce light economically through the 
medium of electrical incandescence, in small quantities, or in 
large quantities, as it may be required, and at a cost not exceed- 
ing the cost of the same amount of gas-light, then there can be 
little doubt—there can, I think, te zo doubt—that in such a 
form, electric light has a great future before it. I p-orose, 
therefore, to explain the principle of this method of lighting by 
incandescence to show how it can be app’ied, and to discuss the 
question of zs cast. i 

When an electrical current traverses a conducting wire, a 
certain amount of resistance is opposed to the passage of the 
current, One of the effects of this conflict of forces is the 
development of heat. The amount of heat so developed de- 
pends on the nature of the wire—on its length and thickness, 
and on the strength of,the current which it carries, If ‘the-wire 
be, thin and the current stypng, the heat developed in it may be 
so great as to raise it tô a white heat. à ; 

t Lecture delivered at the Royal Institution of Great Britain, March ro, 


1882, by Joseph W. Swan, Sir Frederick Bramwell, F R.S , vice-president, 
in the chatr. - 
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The experiment I have just shown illustrates the principle of 
electric lighting by incandescence, which is briefly this—that a 
state of white heat may be produced in a continuous solid con- 
ductor by passing a sufficiently strong electrical current through it. 

A principle, the importance of which cannot well be over- 
estimated, underlies this method of producing light electrically— 
namely, the principle of Oe. By means of electric in- 
candescence it is possible to produce exceedingdy small centres 
of light, even so small as the light of a single candle; and with 
no greater experiditure of power m proportion to the light pro- 
duced, than is involved in the maintenance of light-centres 10 
or 100 times greater. Given a certain kind of wire, for 
example aeplatinum wire, the rooth of an inch in diameter, 
a certain quantity of current would make this wie white-hot 
whatever its length. If in one case the wire were one mch long 
and in another case ten incheselong, the same current passing 
through these two pieces of similar wire, would heat both to 
precisely the same temperature. But in order to force the same 
current through the ten times lgnger piece, ten times the electro- 
motive force, or, if I may be allowed the expression, electrical 
pressure, is required, and exactly ten times the amount of energy 
wows be expended in producing thìs increased. electro-motive 
orce. : 

Considering, therefore, the proportion between power applied 
and light produced; ethere is neither gain ner loss in heating 

. these different lengths of wire. In the case of the longer wire, 
as it had ten times the exter& of surface, ten times more light” 
was radiated from it than from the shorter wire, and that is 
exactly equivalent to the proportional amount ‘of power ab- 
sorbed. It is therefore evident that whether a short piece of wire 
or a long piece ts electrically heated, the amount of light pro- 
duced is exactly proportional to the power expended in pro- 
ducing il. 3 

This is extremely important ; for not only đoes it make it 
possible to produce a small light where a small Jight is required, 
without having to pay for itat a higher rate than for a larger 
light, but it gives also the great advantage of obtaining egual dis- 
tribution of light. As the illuminating effect of light is inversely 
as the square of the distance of its source, it follows that where 
a large space is to be lighted, if the lighting is accomplished by 
means of centres of light of great power, a much larger total 
quantity of light has to be employed, in order to make the 
spaces remotest from these centres sufficiently light, than would 
be required if the illumination of the space were obtained by 
numerous smaller lights equally distributed. 

In order to practically apply the principle of producing light 
by the incandescence of an electrically heated continuous solid 
conductor, it is necessary to select for the light-giving body a 
material which offers a considerable resistance to the passage of 
the electric current, and which is also capable of bearing an 
exceedingly high temperature without undergoing fusion or other 
change. g 

As an illustratiun of the difference that exists among different 
substances in respect of resistance to the flow of an electric 
current, and consequent tendency to become heated in the act of 
electrical transmission, here is a wire formed ın alternate sections 
of platinum and silver ; the wire‘ispperfectly uniform in diameter, 
and when I pass an electric current through it, althovgh the 
current is uniform in every part, yet, as you see, the wire is not 
udiformly hot, but white-hot only in parts. The white-hot sec- 
tions are platinum, the dark sections are silver. Platinum offers 
a higher degree of resistance to the jassage of the electric 
current than silver, and in consequence of this, more heat is 
developed in the platinum than in the silver sections. i 

The high electrical resistance of platinum, and its high 
melting-point, mark .it out as one of the most likely of the 

“metals to be useful in the construction of incandescent lamps, 
When platinum is mixed with 10 or 20 per cent. of iridium, an 
alloy is formed, which has a much higher melting-point than 
platinum ; and many attempts bave been made to employ this 
alloy in electric lamps. But these attempts have not been suc- 
cessful, chiefly because, high as is the melting-point of iridio- 
platinum, it is not high enough to allow of its being heated to a 
degree that would yield a sufficiently large return in light for 
energy expended. Before an economical temperature is reached, 
iridio-platinum wire slowly volatilises and breaks. This is a 
fatal faulty because ix obfaining light bP incandescence there is 
the greatest imaginable advantage im being able to heat ithe 
incandescing body to an extremely high temperature. I will 
illustrate this by experiment. ' 


a . 
Here is a glass bulb containing a filament of carbon, When 
I pass through the filament ove unit of cufrent, light equal to 


, two candies is produced, If now I incregse the current by one- 


half, making it one unit and a half, the limit is increased to 
thirly candles, or thereabout, so that for this one-half inciease of 
current (which involves nearly a doubling of the energy expended), 
jifteen times more light is produced. - 

It will readily be understood From what I have shown that it 
is'essential to economy that the incandescing material should be 
able to bear an enormous temperature without fusion. We 
know of no metal that fulfils this requirement ; but there is a 
non-metallic substance which does so m an eminent degree, and 
which also possesses anothef quality, that of low conductivity. 
The substance 1s carbon. In attempting to utilise carbon for the 
purpose in question, there are several serious practical @ifficulties 
to be overcome. There is; in the first place, the mechanical 
difficulty arising from its intractability. Caybon, ‘as we com- , 
monly know it, is a brittle and non-elagtic substance, possessing 
neither ductility nor plasticity to favour its being shaped suitably 
for use in an electric lamp. Yet, in order to render it service- 
able for this purpose, it is necessary to form it into a slender 
filament, which must possess sufficieut strength and elasticity to 
allow of its being firmly attacned to conducting-wires, and to 
prevent its breaking. If heated white hot in the air, carbon 
burns away ; and therefore means must be found for preventing’ 
its combustion. It must either be placed in an atmosphere of 
some inert gas or in a vacuum, 

During the last forty years, spasmodic efforts have from time 
-to time been made to grapple with the many difficulties, which 
surround the use of carbon as the wick of an electric lamp. It 
is only within the last three or four years that these difficulties 
can be said to have been surmounted. It is now found that 
carbon can be produced in the form of straight or bent filaments 
of extreme thinness, and possessing a great degree of elasticity 
and strength, Such filaments can be produced in ‘various ways 
—by the carbonisation of paper, thread, and fibrous woods and 
grasses, Excellent carbon filaments can be produced from the 
bamboo, and also from cotton thread treated with sulphuric acid. 
The sulphuric acid treatment effects a.change in the cotton 


-thread similar to that which is effected in paper in the process of 


making parchment paper. In carbonising these materials, it is 
of course necessary to preserve them from contact with the air. 
This is done by surrounding them with chafcoal. $ 

Here is an example of a carbon filament produced ftom parch- 
mentised cotton thiead. The filament 1s not more than the ‘or 
of an inch in diameter, and yet a length of three inches, having 
therefore a surface of nearly the one-tenth of an inch, gives a 
light of twenty candles when made incandescent to a moderate 

egree. : 

I have said; that, in order to preserve these slender carbon 
filaments from combustion, they must ‘be placed in a vacuum ; 
and experience has shown that if the filaments are to be durable, 
the vacuum must be exceptionally good. One of the chief causes 
of failure of the earlier attempts to utilise the incandescence of 
carbon, was the imperfection of the vacua in which the white-hot 
filaments were placed ; and the success which has recently been 
obtained is in great measure due to the production of a better 
vacuum in the lamps. : ’ 

In the primitive lamps, the glass shade or globe which enclosed 
the carbon filament was large, and usually had screw joints, with 
leather or india-rmbber washers, The vacuum was made either 
by filling the lamp with mercury, and then running the mercury 
out so as to leave a vacuum like that at the upper end of a baro- 
meter, or the ainwas exhausted by a common air pump. The 
invention of the mercury pump by Dr. Sprengel, and the publi- 
cation of the delicate and .beantiful experiments of Mr. Crookes 
in connection with the radiometer, revealed the conditions under 
which a really high vacuum could be produced, and in fact gave 
quite a new meaning to the word vacuum.. It was evident that 
the old incandescent lamp experiments had not been made under 
suitable conditions as to vacuum; and that before condemning 
the use of carbon, its durability in a really high vacuum required 
still to be tested. This idea having occurred to me, I communi- 
cated it to Mr. Stearn, who was working on the subjéct of high 
vacua, and asked his co-operation in a course of experiments 
having for their object to ascertain whether a carbon filament 
produced by the carbonisation of: paper, and made incandescent 
in-a high vacuum was durable. After much experimenting we 
arrived at the conclusion that when a well-formed carbon filament 
ts firmly connected with conducting wires, and placed in a hermeti- 
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cally sealed glass ball, perfectly exhausted, the filament suffers no 
apparent change evet when heated to an extreme degree of whiles 
ness. This result was raached in 1878. It has since then become 
clearly evident that Mr. Edison had the same idea and’ reached 
the same conclusion as Mr. Stearn and myself, 

A necessary condition cf the higher vacuum was the simplifica- 
tion of the lamp. In its construction there must be as little as 
possible of azy material, and there must be none of such material 
as could occlude gas, which being eventually given out would 
spoil the vacuum. There must besides be no joints except those 
made by the glass-blower. 

Therefore, naturally and per force of circumstances, the incan- 
descent carbon lamp tools the most elementary form, resolving 
itself into a simple bulb, pierced by two platinum wires supportin, 
a flamen? of carbon. Probably the; first lamp, having this ele- 
mentary character, ever publicly exhibited, was shown in opera- 
tion at a meting qf the Literary and Philosophical Society of 
Newcastle in February, 4379. The vacuum had been produced 
by Mr. Stearn by means cf an improved Sprengel pump of his 
invention. ` f 

Blackening of the lamp glass, and speedy breaking of the 
carbons, had been such invariable accompaniments of the old 
conditions of imperfect vacua, and of imperfect contact between 
carbon and conducting wires, as to have led to the conclusion 
that the carbon was volatilised. But under the new conditions 
these faults entirely disappeared ; and carefully conducted expe- 
riments have shown that well-made lamps are quite serviceable 
after more than a thousand hours’ continual use, 

Here, are some specimens of the latest and most perfected- 
forms of lamp. The mode of attaching the filament to the 
conducting wires by means of a tiny tube of platinum, and 
also the improved. form of the lamp, are due to the skill of Mr. 

, Gimmingham, +, 
The lamp is easily attached and detached from the socket 
which connects it with the conducting wires ; and can be adapted 
to a great variety of fittings, and these may be provided with 
switches or taps for lighting or extinguishing the lamps. I have 
heré a lamp fitted especially for use ın mines. The current may 
be supplied either through main wires from a dynamo-electrical 
machine, with flexible branch wires to the lamp, or it may be fed 
by a set of portable store cells closely connected with it. I will 
give you an illustration of the gualzty of the light these incan- 
descent lamps are cafable of producing by turning the current 
from a Sierens dynamo-electric machine (which is working by 
means of a gas engine in the basement of the building) through 
sixty lamps ranged round the front of the gallery and through 
six on the table. (The theatre was now completely illuminated 
by means of the lamps, the gas being turned off during the rest 
of the lecture.) 
It is evident by the appearance of the flowers on the table that 
colours`are seen very truly by this light, and this is suggestive of 
its suitability for the lighting of pictures. : 
The heat produced is comparatively very small; and of course 
there are no noxious vaporrs. 
And now I may, I think, fairly say that the difficulties 
encountered in the construction of incandescent electric lamps 
_ have been completely conquered, and that their use is economi- 

cally practicable, In making this statement I mean, that, both 
as regards the cost of the lamp itself and the cost of supplying 
electricity to illuminate it, light can be produced at a cost which 
will compare not unfavourably with the cost of gas light. It is 
evident that if this opinion can be sustained, lighting by elec- 
` tricity at once assumes a position of the widest public interest,, 
and of the greatest economic importance; and jm view of this, I 
may be permitted to enter with some detail into a consideration 
of the facts which support it. 

There has now been sufficient experience in the manufacture of 
lamps to leave no doubt that they can be cheaply constructed, 
and .we know py actual experiment that continuous heating to a 
fairly high degree of incandescence during 1200 hours does not 
destroy a well-made lamp, What the utmost limit of a lamp’s 
life may be we really do not know. Probably it will be an ever- 
increasing span; as, with increasing experience, ‘processes of 
manufacture are sure to become more and more perfect. Takiug 
it, therefore, as fully established that a cheap and durable lamp 
can now be made, the further question is as to the cost of the means 
of tts illumination. K 

This question in its simplest form is that of the more or less 
economical use of coal; for coal is the principal raw material 
alike in the production of gas and of electric light. In the ene 
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case, the coal is consumed in producing gas which 1s burnt; in 
the other in producing motive power, and, by its méans, 
electricity. š 

The cost of producing light by means of electric incandescence 
may be compared with the cost of producing gas-light in this 
way—2 cwt. of coal produces 1000 cubic feet of gas, and this 
quantity of gas, of the quality galled fifteen-candle gas, will pro- 
duce 3coo candle-light for one hour. But besides the product 
of gas, the coal yields certain bye-products 9f almost equal 
value. I will, therefore, take it that we have th effect 1000 feet 
of gas from I cwt. of coal instead of from 2, as is actually the 
case, 

And now, as regards the production of electricity.e One cwt. 
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of coal—that is the same measure 7 port of value as gives 1000 - 


feet of gas—will give 50 horse-power for one hour. Repeated 
and reliable experiments show that we can obtain through the 
medium of incandescent ‘lamps at least 200 candle-light per 
horse-power per hour. But as there is waste in the conversion 
of motive power into electricity, and also in the conducting- 
wires, let us make a liberal deduction of 25 per cent., and take 
only 150 candle-light as the nett available product of 1 horse- 
power ; then far 50 horse-power (the product of 1 cwt. of coal), 
we have 7500 candle-light, as against 30co candle-light from an 
equivalent value of gas, That is to say, two and a half times 
more light, °” id > 

There still remains an allowance to be made to cover the cost 
“of the 1enewal of lamps, There is à parallel expense in connec- 


- tion with gas lighting in the cost of the renewal of gas-burners, 


gas globes, gas chimnies, &c. I cannot say that I think- these 
charges against gas-lighting will equal the corresponding charges 
against electric lighting, unless we import into the account—as I 
think it right to do—the consideration that, without a good deal 
of expense be incurred in the renewal of burners, and unless 
minute attention be given, far beyond what is actually given, to 
all the conditions under which the gas is burned, nothing hke 
the fall light product which I have allowed to be obtainable 
from the burning of roco cubic feet of gas, will be obtained, 
and, as a matter of fact, is not commonly obtained, especially in 
domestic lighting. Taking this into account, and considering 
what would have to be done to obtain the full yield of light from 
gas, and that if it be not done, then the estimate I have made is 
too favourable, I-think but little, if any, greater allowance need 


be made for the charge in connection with the renewal of lamps . 


in electric lighting than ought to be made for the corresponding 
charges for the renewal of gas-burners, globes, chimneys, &c. 
But it will be seen that even if the cost for renewal of lamps 
should prove to be considerably greater than the corresponding 
expense in the case of gas, there is a wide margin to meet them 
before we have reached the limit of the cost of gas-lighting, 

I think too it must be fairly taken into account and placed to 
the credit of electric lighting, that by this mode of lighting there 
is entire avoidance of the damage to furnishings and decora- 
tions of houses, to books, pictures, and to goods in shops, 
which is caused through lighting by gas, ‘and which entails a 
large expenditure for repair, and a large amount of loss which 
is irreparable, 


T have based these computations of cost of electric. light om 


the supposition that the light product of'1 horse-power is 150 
candles. But if durability of the lamps had not to be considered, 
and it were an abstract question how much light can be obtained 
through the medium of an incandescent filament of carbon, then 
one might, without defiating from ascertained fact, have spoken 
of avery much larger amount of light as obtainable by this 
expenditure of motive power. I might have assumed double or 
even more than double the light for this expenditure. -Certainly 
double and treble the result I have supposed can actually be 
obtained. The figures I have taken are those which consist 
with long life to the lamps. Ifwe take more light for a given 
expenditure of power, we shall have to renew the lamps oftener, 
and so what we gain in one way we lose in another. But it is 
extremely probable that a higher degree of incandescence than 
that on which I have based my calculations of cost, may prove 
to be compatible with durability of the lamps. In that case, 
the economy of electric lighting will be greater than I have 
stated. pact 


. 


In comparing the costof producing light by gas and by elec- . 


tricity, I have only deflt with the radical item of coal ‘in both: 


cases. Gas-lighting is e@tirely dependent upon coal—electric 
lighting is not, but in all probability coal will be the chief source 
of energy in the electric lighting also. When, however, water 
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power is available, electric lighting is in a position of still 
greater advantage, and, in point of cost, altogether beyond 
comparison with other means of producing light. 

To complete the comparison between the cost of electric light 
and gas light, we must consider not only the amount of coal 
required to yield a certain product of light in the ane case and in 
the other, but also the cost of conyerting the coal into electric 
current and into gas; that is to say, the @ost of manu- 
facture of electricity and the cost of manufacture of gas. I 
cannot speak with*the same exactness of detail on this point as I 
did on the comparative cost of the raw material, But if you 
consider the nature of the process of gas manufacture, and that 
1t is a process, in so far as the lifting of coal by manual labour is 
concerned, not very unlike the stoking of a steam boiler, and if 
electricity is generated by means of steam, then the manual 
labour chiefly involved in both processes is not unlike. It is 
evident that in gas manufacture it would be necessary to shovel 
into the fus‘naces and retorts five or six times as much coal to 
yield the same light product as would be obtainable through the 
steam engine and incandescent lamps. But here again it is 
necessary to allow for the value of the Jabour in connection with 
the products other than gas, and hence it is right to cut down 
the difference I have mentioned to half—z.¢e, debit gas with only 
half the cost of manufacture, in the same way as :n our calcula- 
tion we have charged®gas with only one-half the coal actually 
used. But when that is done there is still a difference of pro- 
bably three to one in respect of labour in favour of electric 
lighting, 

I have made these large allowances of material and labour in 
favour of the cost of gas, but it is well known that the bye 
products are but rarely of the value I have assumed. I desire, 
however, to allow all that can be cla‘med for gas. 

With regard to the COST OF PLANT, I think there will be a 
more even balance in the two cases. Ina gasworks you have 
retorts and furnaces, purifying chambers and gasometers, engines, 
boilers, and appliances for distributing the gas and regulating 
its pressure. Plant for generating electricity on a large scale 
would consist principally of boilers, steam-engines, dynamo- 
electric machines, and batteries for storage. 

No such electrical station, on the scale and in the complete 
form Iam supposing, has yet been put into actual operation ; 
but several small stations for the manufacture of electricity 
already exist in England, and a large station designed by Mr. 
Edison is, if I am rightly informed, almost completed in 
America. We are therefore on the point of ascertaining by 
actual experience, what the cost of the works for generating 
electricity will be. Meanwhile, we know precisely the cost of 
boilers and engines, and we know approximately what ought to 
be the cost of dynamo-electric machines of suitably large size. 
We have, therefore, sufficient grounds for concluding that to 
produce a given quantity of light electrically the cost of plant 
wong not exceed greatly, if at all, the cost of equivalent gas- 
plant. 

There remains to be considered, in connection with this part 
of the subject, the cost of distribution, Can electricity be distri- 
buted as widely and cheaply as gas? On one condition, which 
I fully hope can be complied with, *his may be answered in the 
affirmative. The condition is that it may be found practicable 
and safe to distribute electricity of comparatively high ten-ion, 

The importance of this condition will be understood when it 
is remembered that to effectively utilise electricity in the produc- 
tion of light in the manner I have been expYaining, it is necessary 
that the resistance in the carbon of the lamps should be relatively 
great to the resistance in the wires which convey the current to 
them, When lamps are so united with the conducting wire, that 
the current which it conveys is divided amongst them, you have 
a condition of things in which the aggregate resistance of the 
lamps will be very small, and the conducting wire, to have a 
relatively small resistance, must either be very short, or, if it be 
long, it must be very thick, otherwise there will be excessive 
waste of energy; in fact, it will not be a practieal condition of 
things. 

In order to supply the current to the lamps economically, 
there should be comparatively little resistance in the line. A 
waste of energy through the resistance of the wire of 10 or 
perhaps 20 per cent, might be allowable, but if the current is 
supplied to the lamps in the manner I have described—that of 
multiple arc, each lamp being as it wef £ crossing between two 
main wires, then—and even if the individual lamps offered a 
somewhat higher degree of resistance than the lamps now in 
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actual use—the thickness of the conductor would become exces- 
sive if the line was far extended. In a linéof halfa mile, for 
instance, the weight of copper im the conductor would become 
so great, in proportion to the number of lamps supplied through 
it, as to be a serious charge on the light. On the other hand, if 
a smaller conducting wire were used, the waste of energy and 
consequent cost would greatly exceed that I have mentioned as 
the permissive limit. 

Distribution in this manner has the merit of simplicity, it 
involves no danger to life from accidental shock; and it does 
not demand great care in the insulation of the conductor. But 
it has the great defect of limiting within comparatively small 
bounds the area over which the power for lighting could be dis- 
tributed from one centré. In order to light a large town electri- 
cally on this system, it would be necessagy to have a number of 
supply stations, perhaps half a mile or a mile apart. It is 
evidently desirable to be able to effect a wider distribution than 
this, and I hope that either by arrangingethe lamps čz series, so 
that the same current passes through several Jamps in succession, 
or by means of secondary voltaic cells, placed as electric reservoirs 
in each house, it may be possible to economically obtain a much 
wider distribution. 

Whether by the method of multiple arc (illustrated by Diagram 
I.) which necessitates the mulfiplication of electrical stations ; or 
by means of the simple series (illustrated by Diagram IT.), or by 
means of secondary batteries connected with each other from 
house to house in single series, zhe lamps being fed from these 
in multiple arc (as illustrated by Diagram JII.), I am quite 
satisfied that comparatively with the distribution of gas, the 
distribution of electricity is sufficiently economical to permit of 
its practical application on a large scale. 

As to the cost of laying wires in a house, I have it on the 
authority of Sir Wm. Thomson, who has just had his house com- 
pletely fitted with incandescent lamps from attics to cellars—to 
the entire banishment of gas—that the cost of internal wires for 
the electric lamps is less than the cost of plumbing in connection 
with gas-pipes. r 

I have expended an amount of time on the question of cost 
which I fear must have been tedious ; but I have done so from 
the conviction that the practical interest of the matter depends 
on this point, If electric lighting by incandescence is not an 
economical process, it is unimportant; byt if it can be esta- 
blished—and I have no doubt that it can—that thig mode of 
producing light is economical, the subject assumes an aspect of 
the greatest ımportance, 

Although at the present moment these may be deficiencies in 
the apparatus for generating and storing electricity on a very 
large scale, and but httle experience in distributing # for 
lighting purposes over wide areas, and consequently much yet to 
be learnt in these respects ; yet, if once it can be clearly esta- 
blished that, light for light, electricity is as cheap as gas, and 
that it can be made applicable to all the purposes for which arti- 
ficial light is required, electric light possesses such marked 
advantages in connection with health, with the preservation of 
property, and in respect of safety, as to leave it as nearly certain 
as anything in this world can ke, that the wide substitution of 
the one form of light for the other is only a question of time. 
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SOCIETIES AND ACADEMIES 
i : LONDON 
Royal Horticultural Society, July 25.—Sir J. D. Hooker 
in the chair.—Ayérid Tacsonia : Dr, Masters exhibited a blossom 
ofa hybrid between 7: eroniensis (itself a hybrid) and Vochsiemi. 
—Rhododendron camellii forum : Mr. Mangles exhibited a spray 
“of this late-flowering species, which resembled a tea in flower. 


* It bore only one flower instead of two together, as described by¢ 


Hooker ; and he suggested it might be identical with Æ. sparsi- 
florum, Booth, of Bhotan, In foliage it agrees with R. Maddeni, 
—AHollyhock disease: Mr, W. G. Smith gave an account of his 
planting healthy seeds of the hollyhock and others affected with 
Puccinia. He planted twenty tainted seeds, one of two only 
which germinated, survived. This one appears to be quite un- 
affected. Of fifty healthy seeds, all germinated. After the 
third week, leaves of common mallow diseased with Puccinia 
‘were scattered: amongst them, In less than a week forty-six ‘of 
tne seedlings died of the disease.—Riododendron hybrids: Mr. 
Veitch sent blossoms of seedlings of a hybrid, to show interesting 
deviations, a slightly double flower having been artificially “self- 
fertilised,” twenty seedlings were raised from it. Of these five 
have blossomed, as follows: a deep rose, a double white, a semi- 
double yellow, a salmon, anda semi-double rose. The remarkable 
features about them àre that white crossed by orange gives pink, 
the yellow being eliminated, and that a rudimentary calyx ap- 
pears on these seedlings, &. Jasminiforum, one of the original 
parents, having none.—;Mr. Henslow remarked on the general 
tendency to- suppress a calyx in flowers, which are small and 
‘masstd together, as in Rubiaces, Caprifoliaceae, Umbellifera, 
&c,, and suggested that its re-appearance was correlated to the 
enlarged corolla, and Jess ‘‘ massing” af the truss- than occurs 
in R. Yasminiflor um, 
Paris 


Academy of Sciences, July 31.—M. Jamin in the chair.— 
The following papers were read :—On the period of variable 
state which precedes the régime of detonation, and on the condi- 
tions of establishment of the explosive wave, by MM. Berthelot 
and Vieille. They recorded on-a rotating cylinder, the spark 
causing the initial inflammation at the entrance of the tube, and 

- the displacement of a very light piston moving freely in the tube 
at the other end, They study the velocities, the corresponding 
pressures, and the limits cf detonation.—Additional note on the 
rapid solution of the problem of Kepler, by M. Zenger. 
— Auxiliary tables for calculating the true anomaly of 
planets, by the same.—On some theorenfs of electricity, 
demonstrated in an inexact -way in didactic works, by M. 
Machai.—On the longitudinal vibiations of elastic wires whose 
ends are submitted to any strains, by MM. Sebert and Hugoniot. 
—On the electric resistance ot glass at low temperatures, by 
M. Fousserefu. Using ordinary glass with base of soda and 
lme, Bohemian glass. and crystal, the electric conductivity 
was found to rise rapidly with the temperature. The method is 
described, and formule are given.—On the flow of sound in 
pipes, by M. Neyreneuf. With a sensitive flame, from a burner 
like the Bunsen, but having, instead of the lower air holes, one 
small lateral orifice at about two-thirds of the height, he meg- 
sured the intensity of a sound (from strokes of a bell) that had 
traversed tubes of different length and diameter, watching at 
what distance from the mouth of the tube the flame became 
insensible. He obtains a formula representing the law.—On the 
heat of dissolution of scme gnixtures, by M. Chroustehoft.— 
Action qf ammonia on oxile of copper, by M. Maumend.—On 
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dises, by L. Gross- 
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the composition of vins de marc, by M: Girard. This name he 
applies to wines from fermentation of sugar in presence ®f the 
residua of vintage, He says they have a pretty regulay composition, 
and have alimentary and hygienic qualities equivalent to two-thirds 
to half those of ordivary wines.—On the ethers of glycol, 
CopH,,0,, by M. Rousseau.—Preparations of acetylcyanacetic 
ether and some of its metalljc derivatives, by MM. Haller and 
Held.—On th® conditions of formation of rosanilines, by MM. 
Rosenstieh] and Gerber,—On a new use of electrolysis in dyeing 
and printing, by M. Goppelsroeder. For example, he impregnates 
tissues or paper with an aqueous solution of chlorhydrate of 
aniline, puts it on a non-attackable metal plate, which he con- 
nects with one pole of a battery or small dynamo. On the tissue 
or paper is placed a second metal plate having a design in relief 
and joined to the other pole; on pressure and passage of the 
current the design is reproduc. A modification of the method 
gives chemical discharge of colour. The current, again, is'used 
to prepare vats of indigo, aniline black, &c.; the hydrogen 
which arises at the negative pole being utilised. It is also used 
to prevent oxidation of colours in printing.—On the formation 
and decompasition of acgtanilide, by M. Menschutkin.—On the 
products of distillation of colophany, by M. Renard.—On 
Crenothrix Kuhniana (Rabenhorst), cause of infection of the 
waters of Lille, by.M. Giard. This gives an iron red scum in the 
water of the Emmerin springs supplying the town. The evil has 
been very pronounced this spring., Rains bring it on; engaging 
these small organisms, that quickly develop in the moist earth pre- 
pared by dejections from distilleries, &c.—-Structure of the nervous’ 
systems of molluscs, by M, Viguel.—On the male sexual- organs 
and the Cuvier organs of Holothurians, by M. Jourdain.—Re- 

searches on the production of monstres, in the hen’s egg, by 
means of slow incubation, by M, Dareste.x—On sexuality in the 
ordinary system (O, Zdu/is), and in the' Portuguese system (0. 

Angulata); Artificial fecundation of the latter, by M. Bouchon- 
Brandely.—-On the properties of antiseptics, and volatile products 
of putrefaction, by M. Le Bon. The disinfectant power of any 
antiseptic is weaker the older the putrefaction. The strongest 
disinfectants are permanganate of potash, chloride ‘of: lime, 

sulphate of iron acidified with acetic acid, carbolic acid, and the 
glyceroborates of sodium and potassium.., There is no parallelism 
between disinfectant action of an antiseptic and its action on 
microbes; nor between the power of preventing putrefaction 
and that of stopping it when it has begun. Except a very few 

substances, strongly poisonous (such as bichloride of mercury), 

most antiseptics, and notably carbolic acid, have very little action 
on bacteria, There is no parallelism between the virulent power 
of a substance in putrefaction and the toxical power of volatile 
compounds liberated from it. The volatile alkaloids from ad- 

vanced putrefaction are very poisonous. The air of cemeteries 

may be very dangerous.—-On an observation of diffuse lightning, 

by M. Rousseau, ; 
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THE LIFE OF IMMANUEL KANT 

The Life of Immanuel Kant. By J. H. W? Stuckenberg, 
D.D., late Rrofessor in Wittenberg College, Ohio. 
(London: Macmillan and-Co., 1882.) 

T5 a former number occasion was taken—in connection 


with a review of Prof. Max Miuller’s translation of the 
“í Kritik der reinen Vernunft to examine at some 


. length the position of Kants theory of experience in 


felation t¢ scientific method. 

Dr. Stuckenberg’s, book is of dn order different from 
that of- Prof. Max Miller’s book. It has no pretensions 
to brilliance, nor does it attempt t® reproduce the system 
It is a plain 
book, written for such plain people as age content to hear 
what sort of man Kant was without learnihg much of his 
teaching. But its plainne$s notwithstanding, it is a very 


useful work, abounding as it does in facts and common 


sense. No one can-read it and continue to go about his 
business’ with the old impression that Kant was a meta- 
physical dreamer of that a priori school which found its 


apotheosis in Hegel as popularly conceived. We learn 


from Dr. Stuckenberg’s pages, what ought to be much 
better understood than is currently the case, that Kant 
was an inquirer into the facts of nature, who was forced 
by the difficulties which presented themselves in his 
generalisations to investigate the constitution of experi- 
ence itself; And we have material sufficient to enable us 
to gather that Kant’s method in his criticism of knowledge 
was precisely the same as his method in his earlier criti- 
cism of nature. It is perhaps not to be wondered at that 
philosophy should since 1848 have fallen into bad repute. 
But it is to be wondered at, that with two or three excep- 
tions, the English exponents of the sort of philosophy 
which is most in favour among educated men in this 
country, should know so little about the teaching of the 
great successor of Hume, a teacher whose criticisms have 
a greater and more: important bearing upon the question 
of method than have those of Hume himself. - 

Apart from his work in philosgphy and in mathematical 
physics afd astronomy, the life of Kant is of peculiar 
interest in itself. He contributed largely to the bringing 
about of that revolution in literature which was carried to 
‘its consequences by Herder and Lessing, and which 
culminated in Goethe. He probably did more than any 


‘ other man—even than Goethe—to give to Germany the 


intellectual position which she held in the early years of 
this century. But just because Kant’s work was never of 
an order readily intelligible to ordinarily educated men, 
he remains to this day for the most part merely a great 
personality about whose thoughts ‘little is known. , What 
Kant was, as distinguished from what he did, will at least 
be collected from the pages of Dr. Stuckenberg. 

It is open to doubt whether there is any idea about 
which educated people deceive themselves more than the 
supposed distinction between the “ higlta priori” method 
of philosophy and the experimenta? method of science. 
The methods of science and philosophy are really indis- 
tinguishable, They consist simply in the application of 
a previously conceived hypothesis to a given state of facts 
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ing as it is or is not in harmony with these facts and 
adequate to their explanation. The exact sciences are 
distinguished from other sciences by thé possibility of 
determining in their examples the question of harmony 
and adequacy in part at least by measurement. But 
there is much that comes properly within the déscription 
of science-that is not exact science. Much of the body 
of doctrine which for example constitutes the science of 
biplogy cannot be tested by measurement, and haydly any 
of the conceptions of such branches of knowledge as 
philology or political economy can be so yerified. If with 
Kant we look on philosophy as the science of knowledge 
itself „as distinguished from its objects, and in this light 
examine the history of modern thought since his time, we 
find a conception of the nature of experience gradually 
evolved and developed by precisely the samé process as 
in the case of the sciences—exact and otherwise. To 
understand how the idea of a difference in method sprang 
up it is necessary to go back to the pre-Kantian philo- 
sophers. Then there certainly did exist (just as there 
have existed in recent fimes) an almost universal belief 
(dissented from by-Locke and his successors in England) 
that it was possible to deduce the nature of things by 
a priori reasoning from principles. 
entertained by men of science almost as widely as by 
metaphysicians. Kant finally did for philosophy what 
Bacon did for science, and a careful consideration. of the 
aberrations of some of his true successors show that how- 
ever much they may have drifted into eccentricities they 
never lost sight of the new departure. No one for example 
who has given attention to the “ Natarphilosophie” of 
Hegel supposes that Hegel meant to “ deduce ® Nature, 


or that he is dealing with anything else than the applica: ` 


tion of his fundamental conceptiong#to a certain phase of 
the problem of the constitution of knowledge. And yet, 
not a few eminent critics heve mistaken Hegelian irony, 
for serious earnest. The time has come for recognising 
the fact that the rejection of the philosophical method, if 
it means anything at all, means the rejection of all that in 
science is not capable of reduction to space measurement, 
and men of science would do well to try to find out how 
much is implied in such a rejection. For such a purpose 
nothing is so well adapted as the study of Kant’s works, 
Kant was a man of science who came ultimately to philo- 
sophy as a form of science. And for him the main feature 


of philosophy was that it purged the special sciences of a-' 


vast quantity of bad metaphysics, of unconscious assump- 
tions which hav® been the real reason of those ultimate 
contradictions in their canceptions, which in modern times 
have proved so great a difficulty to the most acute investi- 
gators. It was not until middle age that he turned his 
attention to difficulties which had been forcêd upon his 
notice in the course of his researches in mathematical 
physics and biology. `- 

One of the main lessons to be learned from Kant is the 


necessity of extreme caution in the formulation of the’ ' 


terms of all general problems. No one who has carefully 
studied Kant is likely to speak of the transition from the 
region of mechanism into that of organisation, or of the 
physjcal atom as conceivable objects of experience. . Still 
less is he likely to reason abou? mjnd as though it were a 
form of energy,a substance or a thing. He will find himself * 
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approaching the congidetation of all such problems with 


„a new light and an iacreasing disposition to limit the 


field of inquiry. He will also see that much that he took 
to relate to problems of the nature of objects within ex- 
perience, really relates to the problem of experience itself. 
And he will probably agree with Kant in thinking that 
the diffictilty of investigating this special problem is a 
difficulty not of kind but of degree, and this whether his 


“conclusions are thosesof Kant or none at all. Just at 


present,when: the tendencies of sci€nce are increasingly 
in the direction of general conceptions, it is difficult to 
avoid feelitg that some knowledge of what Kant really 
staught ought to be far more widely diffused among 
scientific men than ıs actually thé case. x 

: K. B. HALDANE 





'RECENT ORNITHOLOGICAL LITERATURE 


The Coues Check List of North American Birds. Second 


_ Edition, Revised to Date, and entirely Rewritten, under 
direction of the Author, with a Dictionary of the Ety- 
thology, Orthography, and Crthoepy of the Scientific 

- Names, the Concordance of Previous Lists, and a Cata- 
logue of his Ornithological Publications, 8vo, pp. 1-165. 
(Boston : Estes and Lauriat, 1882.) 

Beitrdge zur Ornithologie Stidafrikas. Von Dr. Emil 
Holub and Aug. von Pelzeln. (Wien: Holder, 1882.) 


R. ELLIOTT CGUES is well known for the labo- 
rious works on ornithological literature which have 
flowed from his pen during the last ten years. No fact 
seems too trivial for record, no labour too great for this 
author when once‘he sets his mind to exhaust the literary 
history of any group of birds, or the ornithological fauna 
of a country. We have just received a copy of his second 
Check List of North” American Birds, which appears to 
‘us tô be much the most complete work of its kind which 
has yet appeared. An entire list of the Birds of North 
America, as politically defined, is here given, and we 
perceive that the number of recorded species has increased 
from 283 in 1814 (Wilson) to 888 in the present volume. 
Mr. Ridgway’s estimate in 1880 was 924, but this total is 
reached by including in the North American List several 
species which are found in Mexico, as well as in the 
islands of Socorro and Guadeloupe. Dr. Coues considers 
that there are not more than thirty out of his 888 species 
“whose claims to be recognised by sub-specific names 
can be seriously questioned. Pp. 1-22 are occupied with 
the Introduction, a comparison of the present edition with 
the former Check List published in 1874, and a very in- 
teresting treatise on the “Use of Names.” American 
ornithologists have so long ago adopted the trinomial 
system of gomenclature that it has become part and 
parcel of their writings, but so far it has not been adopted 
by Old World ornithologists, at least in the same sense 
as that in-which the Americans employ the three names. 
To have to label a specimen Jcterus melanocephalus 
auduboni (Gir.), Coues, is certainly more awkward than 
simply writing Zcterus andudonz, and if the race is -not 


. worthy of a separate name it would seem better to sup- 


press it altogether, and to quote the species as /cterus 
melanocephalus. The system too appears to us likely to 
bolster up sub-species And races which are not entitled to 
such recognition, as, for instance, in the case of the com- 
s. b- - 


mon Barn-Owl (Aluco flammeus pratincola), and the Mag- 


pie (Pica rustica hudsonica} which are not distinguishable 


even as sub-species from the European Aluco (potius 
Strix) fammeus, and Pica rustica, but seem to be retained 
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by American authors under their system of trinomial- 


nomenclature, chiefly because they have been oncé sepa- 


rated and have been called Afuco prafincola and Pica” 


hudsonica. The Yellow-billed Magpie of California is 
placed upon the same footing ‘as Pica-hudgonica, and 
receives the trinomial epithet of Pica rustica nuttalli, 
whereas we have never yet seen proof of any gradation 
between it and Pica rustica, so that it would appear to be 
quite a good species, and entitled to full spetific rank. 


These are small points on which European ornithologists _ 


are always likely to differ from their American brethren, 
but there can only be®one opinion about the great value 


of the etymological portion of the present work, which: 


has been most carefully written by Dr, Coues, the classical 
derivation of every generic and every specific name being 
most carefully given; and in fhis portion of his task the 
author acknowledges the obligations which he is under to 
Mrs. S. Olivia Weston-Aiken, “who cordially shared 
with him the labour of the philological investigation.” _ 
We are pleased to see that several etymological correc: 
tions recently set forward by Mr. Henry Wharton-are 


adopted by Dr. Coues, who handsomely acknowledges . 


the assistance given by Mr. Wharton. The latter gentle-- 


man is well-known in this country for his researches into 


the classical derivation of the names of birds, and he is. . 
now Secretary to a Committee of the British Ornitho-’ 


logists’ Union, which is shortly about to issue a standard 
list of British Birds, in which special attention will be paid 
to the etymology of the names. ` : 
We have also on our table an account of the Ornitho- 
logical Results of Dr. Holub’s explorations in Southern 
Africa, written by the traveller himself, assisted by Herr 
von Pelzeln, of the Vienna Museum. ‘This book contains 
a large number of illustrations, representative of bird-life 
in Southern Africa, the woodcuts being so well executed 


that we are able to gain a good idea of the nesting, habits, . 


and economy of many South “African species in their _ 


native haunts. Excellent accounts of the habits, especially 
of the breeding of a gregt number of species are given, 
and ostrich-farmers will find much that will interest them 
in the account of the South African ostrich. Several 


anatomical notes are dispersed throughout the volume, - 


and many good figures of skeletons are given, including 


-two plates devoted to the tongues of birds. Of the new 


species figured Drymoica holubi (Taf. 1.) is scarcely likely, 
to be really undescribed amongst the numerous Cis¢icole 
of Southern Africa, and Lanius pyrrhostictus (Taf. IT.) is 
certainly only the female of Z. collaris. All such works 
as Dr. Holub’s add much to our knowledge of the geo- 
graphical distribution of birds, especially when, as in the 
present instance, they are ‘accompanied by a good map 
showing the country in which the collection was made. 


Capt. Blakiston and Mr. H. Pryer have just issued a `` 


revised list af the “ Birds of Japan,” and it forms a most 

useful epitome of Our present knowledge of the ornithology. 

of this interesting country. Three hundred and twenty-six 

species are enumerated, notes being given on their geo- 

graphical distribution in the different islands of Japan, 

“and it would appear from, the frequent mention of dif- 
Boo) 
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feren¢ museums that’ the Japanese ‘have adopted this 
mode of education along with their other advances in 
civilisation. One of the most interesting features ‘of the 
present list is the additional knowledge acquired by! Mr. 
Snow’s visit to the Kuril Islands, which locality, however, 


_does not seem to be very rich in land- -birds, ‘though many 
` wading-birds—gulls and petrels—appear to have been 


noticed. The authors have carefiilly identified all the 
species which have come under their notice, and in 
doubtful cases have forwarded specimens.to England for 


.comparison, so that little fault can be found with the 


présent list, which seems to Be the result of much good 
sound work, and we congratulate the authors on having 
placed the ornithology of Japan on such a satisfactory 
footing. A comparison of some of the smaller owls with 
the type specimens in the British Museum would appear 


; desirable, and we have no doubt that Mr. Bowdler Sharpe 


< would assist,the authors, if specimens were forwarded to 


him for identification? 





ICELAND 
Summer Travelling in Iceland. By John Coles, F.R.A.S. 
g (London: Murray, 1882.) 
By Fell and Fjord. By E. G. Oswald. (London: Black- 
wood, 1882.) 
ees most prominent—we ought perhaps to say, the one 
redeeming—feature of Mr. Coles’s work is the fact 
that he occupied himself by taking observations of heights, 
temperatures, distances,’ and magnetic variations while 


. travelling in Iceland. ‘This is rarely done because of the 


difficulty of carrying instruments over a very rough, and 
in some places pathless, country. The result has been 
that the map appended to “Summer Travelling” is per- 
haps the rhost accurate which has yet appeared, Mount 
Paul, and a few more-familiar names, are strangely 
enotigh not inserted, but, on the other hand, the heights 
of the. principal mountains and highlands are given in 


_ English feet; the crater of Askja is shown of. its proper 


form; and “the details of the Sprengisandr route are 


f mapped. At the same time, the map is not so clear as 


that of Gunnlaugsson, who was careful to indicate the 
different surface soils—lava, sand, heath, &c.—by differ- 
ences both of shading and of colbut. If those who travel 


` ina little-known country would provide themselves with 


a-good aneroid, compass, and thermometer, and would 
learn before starting how to use them, and maintain a 
habit of using them constantly while on their travels, like 


_ Mr. Coles, it would be to the great advantage of science. 


- According to Mr. Coles, the magnetic variation in the 
extreme west of Iceland is 43° W., while on the éast 
coast it is 34° W., and the compass error in different parts 
of the islands will thus vary by three-quarters of a point. 
Thus in the W. of the island the compass box must 
be turned until the N. end of the magnetic needle is over 
N.W., while ia the E. of the island the N. end would re- 
quire to be placed over N.W. by N., and then all the 
points marked on the card would indicate true bearings. 

We may mention also a capital plan ẹf the Haukadalr 
Geysirs, better, we believe, than any. one which has 
appeared since that of Baring Gould. 

Apart from the observations, the book contains nothing 


which is new to Icelandic travellers, or to those acquainted 
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' with the-literature relating to travel 
‘description of the Thingvellir-Geysir- 








in that country: The 
Rekla- Krisuvik routes 
is'as old as the hills, and becomes infinitely wearisome 
from much repetition. Four chapters out of eleven take 


us only as far as Hekla, and then the author did notascend ,„ 


it. The journey across the Sprengisandr was quite un- 
eventful, and the detour to Askja was without interest— 
that is, it did not bring to light any facts not previously 
observed by Prof, Johnstrup, Lieut. Maroc, or Mr. W. G. 
Lock. Also when wè read that “Summer Travejling in 
Iceland” is a “ narrative of two journeys across the island 
by unfrequented routes,” we are disappointed to find the 
less frequented route without any isterest, and the other 
by no, means “ unfrequented,” but in fact the ordinary 
mail route between Akureyri and Reykjavik. 

During the last twenty years books on Iceland have 
multiplied too rapidly, and there is no need for another , 
work on the subject, unless it deals with some special fea- 
tures of the country scientifically, or unless it is a ‘record 


eof exploration, like plucky Mr. Watts’s record-of a journey, 


“ Across the Vatna Jokull.” If somebody will further 
explore this tract of unknown country larger than “Lin- 
colnshire, or ascend and measure virgin peaks, or trace 
the lava streams of Koétla to their source, or minutely 
survey the Krafla district, we shall welcome their records 
with open arms. 

' “By Fell and Fjord” is 2 bright, pleasantly written 
book, by a lady who has visited Iceland three times, 
has travelled over some of the less frequented paths, and 
has entered with wonderful spirit into the nature of the 
weird volcanic surroundings, and the tone and temper of 
the people, the language, and the literature. Miss Cs- 
wald is so fond of everything connected with tHe island, 
that she has braved discomforts which few ladies would, 
willingly face. Her bravery imprésses-us immensely : 
she never feared to ford the most dangerous glacier river, 
never quaked while crossing the most treacherous bog, 
and was-never discouraged by misfortunes caused by bad 
weather or a mistaken route. And then she is genuinely 
enthusiastic about the scenery, the wild gipsy life, and 
the cordial kindly people. G. F. RODWELL 
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OUR BOOK SHELF 


‘its Scenery, and How. to see it. (London: 
Stanford, 1882). 


A USEFUL handbook to Madeira has just been published 
by Messrs. Stanford. It can hardly lay claim to be a 
scientific work, yet a fair knowledge of botany and 
kindred subjects is pre-supposed to exist by its author, 
Miss Ellen Taylor, and much of the interest in the 
excursions detailed is due to the introduction of this 
element. It presents, in fact, a very marked improve- 
ment over ordinary handbooks, and the treatnfent of the 
natural history section is excelient. : 
There is little of history to relate, and even the dis- 
covery of the island, which took .place as recently as the 
early part of the fifteenth century, is involved in some 
obscurity. The race is, mixed, and the aristocracy at 
least fseems to have been recruited from Italy, France, 
and Flanders. The island is entirely volcanic, and “no 
rocks earlier-than Miocene exist in it. When volcanic . 
action ceased is unknown, but even the most recent’lavas 
seem o have suffered great denudation—no vapours are 
now exhaled—and the island® iseprofoundly quiescent 
save from occasional eatthquakes, as in 1748. The vast 
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majority of visitors gather their impressions of Madeira 
from a limited halt in the Bay of Funchal, or from a 
winter sojourn on its south side, yet fine as its, coast line 
and peaks are seen te be, they are no more comparable 
to the grandeur of the northern side than the cultivated 
banks of the ‘Rhine are to the gorges of the Yosemite. 
The south side is almost destitute of forest growth, except 
the intreduced sweet chestnut, oak, and maritime pine, 
for the native juniper and dragon trees are almost extinct, 
but in crossing the dividing ridge another world is 
entered. Here all but the highest peaks are clothed with 
densest, virgin forest. The naturafist may penetrate gt 
will the wildest gowes, for the only paths into their re- 
cesses areésthe beds of half dried torrents. i 
The commor distinctive feature of all these gorges is 
the precipitous nature of their sides, which time seems not 
yet to have weathered into angles of repose. The verticality 
is everywhere appalling: yet giant evergreens cling to every 
nook and crowd on every terrace. Some of the laurel 
tribe reach immense girth, and are quite inaccessible to 
‘the woodman’s axe, rotting as they stand, and forming 
soil for carpets of Killarney, filmy, and hares-foot ferns. 
The warm, moist, and shady valleys form a paradise for, 
ferns, the Dicksonia, Woodwardia, and Asplenium rival- 
ling‘each other in size. The botany of the island is of 
greaf interest, especially in its relations to that of Europe 
and ‘Africa; but the visible fauna, except Mollusca, is 
meagre, and the comparative absence of birds and butter- 
Beyond the foreground of vast walls of red 
and brown rock, often 3000 to 4000 feet high, clothed 
and softened by dark green foliage, are peaks weathered 
into most fantastic forms, and rising to 6000 feet. But if 
this grand scenery could become monotonous, there are 
English moorlands on the Paiil da Serra, barren tracts of 
rock at the extremities of the island, ‘cultivated country 


“"rwith lanes hedged by fuchsias and hydrangeas at Ca- 


~ macha. The coast-line is magnificent in the extreme, one 


* headland on the gouth presenting a vertical chff to the sea 
of 2000 feet, and ancther, a mountain clothed with myrtle 
on the north, being scarcely inferior to it. The ascent of 
some of the peaks might tax even an experienced Alpine 
climber's nerves; but the effect of ocean rising to the 
skiés like a blue wall all round is very striking. when seen 

” for thefirst time from a lofty island peak. In summer the 
heat is not oppressive among the mountains, and now that 
the fares are no longer unreasonable, one with an overtaxed 
brain seeking rest might make’a worse choice than Madeira 
for a ramble. To him Miss Taylors exhaustive book is 
inexhaustible, and the itineraries in it, sketched by Mr. 


~= Charles Cossart, invaluable. 


No mention of Madeira is complete without allusion to 
its staple produce—wine. The export séems- never to 
have’ exceeded 20,000 pipes annually, and though this was 
reached as early as 1750, yet this is far below the pro- 
ducing power of the island. The vines, destroyed by 
Oideum, have again severely suffered from Phylloxera, but 
the shipments, owing chiefly to the. persistent efforts of 
Messrs. Cossart GorJon, are steadily re€overing. It can- 
not be too widely Enown that Madeira is a pure wine, for 
at the price of grapes there, there is no incentive to use 
anything but grape juice in its production, though Madeira 
is exportesl to other wine countries, presumably for manu- 
facture into sherry. The retail price is only artificially 
maintained by a pretended scarcity. 

E J- STARKIE GARDNER 
Tschermak's Lehrbuch der Mineralogie. II. 
` (Vienna: Alfred Holder.) 


‘IN this part of Prof. Tschermak’s text-book the discus- 
sion of the optical and physical characters of minerals is. 

- continued and concluded in a manner more scanty.than 

was perhaps to be anticipated from the first parte The 

„results of many of the mdst recent additions to our know- 


Part 


- ledge of the structure of mimetic and twin-crystals, such 
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as milarite, microcline, &c., as shown by their optical 
properties, are, however, included. In the chemical 
introduction which follows, too much space is devoted to 
the exposition of the fundamental principles of chemistry, 
such as those of equivalents, atoms, and the theory of 
types’; as alsp to the prineipal simple tests for the various 
elements. A fair knowledge of chemistry is absolutely 
necessary to the mineralogist, and Rrof. Tschermak 
might well have expected his students to bring such a 
knowledge with them. In this case his exposition’ is un- 
necessary, while if the student is ignorant of chemistry, 
it is hardly likely to be adequate, and it undoubtedly 
diminishes the space available for the principles of 
isomorphism and polymorphism. 

Considerable space is given to the descriptjon of the 
situations in which minerals are found, and of their 
associations in beds and véins. Another chapter is de- 
voted to mineral genesis and. to the decompositions and 


transformations which®minerals are liable to under the. 


action of natural agencies. These subjects, common to 
the mineralogist and geologist, are apt to suffer through 
being relegated By each to the otherg and we are glad-to 
see the importance attached to them by Prof. T'schermak. 

The systematic description of the principal minerals is 
to occupy the whole of the third part. This volume ex- 
tends as far as the elements and sulphides, and gives 
us a foretaste of what is to come. The descriptions 
are well dane, and give much more information than 
the ordinary text-books do. This information is, more- 
over, given in general language, and the different forms 
are better and more fully illustrated than is usually the. 
case. The minerals discussed are those of importance 
either from their utility, the frequency of their occurrence, 
or their scientific value; and the selection, from this 
point of view, is well made. aS Ts 





LETTERS TO THE EDITOR: 
[The Editor does not hold himself responsible for opinions expressed 


by his correspondents. Neither can he undertake to yeturn, . 


or to carrespond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications,’ ' 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance evin 
of communications containing interesting and novel facts.| 

Scientific Exploration in Egypt 

Now that we have embarked in a war in Egypt, it is to be 
hoped that steps will be taken to have a proper staff of scientific 
explorers attached to the agmy with facilities for conducting their 
investigations, There are periods of rest in a campaign during 
which soldiers and others may be_ usefully employed in conduct- 
ing excavations at comparatively slight cost ; and difficulties in the 
way of investigatioy, arising from the requirements of trade and 
industry, disappear in time of war. The deposits of the Delta 
require to be examined. The gravels of the Nile Valley have to 
be connected with their animal remains, Much has to be done 
for the earliest and best period of Egyptian art,,and the Stone 

Age of Egypt has to be fixed with certainty, the importance of 

which cannot be over estimated in connection with the earliest 

civilisation of the world. 


I trust also that we shall not rob Egypt of her.qutiquities to 


any great extent, It may be useful to complete our typical 
series to a limited extent, but if Boulak should be happily, pre- 
served, I hope it will be preserved for Egypt, and not brought 
home. Nothing would serve more to prove that we go there to 
civilise and not totob. The means of communication are now 


so easy that all whd afe interested in Egyptology can see it there.” 


Steam and railways have materially altered the requirements of 
education in this respect, Humanity, and British bumanity_in 
particular, now pours through all the great arteries of the world, 
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and people observe and study more abroad than at home, The 
time has passed when antiquities should be regarded as trophies 
of war, It is no longer necessary for instruction to hoard up 
valuable specimens of foreign antiquities in European museums, 
So long as science has access to the materials of knowledge, that 
is all that it is necessary to bring away; and natignal museums, 
with the limited space at their disposal, should more and more 
become devoted to focal collections. Besides which, it should be 
- remembered that the atmosphere of Egypt preserves antiquities 
in a way that po other climate can do; and when this fact here- 
after becomes fully impressed upon the public mind, the time 
. may come when subscriptions will be raised to take back obelisks 
and put them up again in their Broper places ; at any rate we 


’ have enougheof them weathering and withering in smoke and 


damp. They are quite out of place in European towns, and seem 
to hold up a finger of caution to lis to proceed no further in that 
direction, But the opportunity for exploration should not be 
- lost. The French savants did their work thoroughly during their 
military operations in that country, and it would be shameful if, 
with the knowledge ncw at our disposal, thesBritish expedition 
did not achieve more for the promotion of science than was 
effected by Napoleon half a century ago, 
Carlsbad, August 3 


` A. PITT-RIVERS 





Francis ' Maitland Balfour 


‘THE memoir of Prof, Francis M. Balfour, published in 

| - NATURE, vol, xxvi. p. 313, appears to have been founded, as 

far as his life at Harrow is concerned, on incomplete informa- 

tion; and I therefore-ask your permission to supplement it with 
my own reminiscences, 

He entered Harrow School in January, 1865, and when he 
had reached the upper part of the fifth form in 1867, I was 
appointed to give instruction in natural science, Although this 
subject was not taught in any of the forms which Balfour passed 

. through, he soon afterwards eagerly availed himself of the 
opportunity offered of taking lessons in practical work in biology. 
This continued without intermission until he left the school for, 
Cambridge more than three years afterwards. He was always 
ready to spend as many hours as I could give him for work with 
the microscope and in making dissections. With Dr, Rolleston’s 


‘*Forms of Animal Life” as guide, he dissected nearly all the. 


typical examples described in that book. In the same way he 
gained a knowledge of osteology, using a small collection of 
skeletons which received; for his special benefit, the important 
additions of a complete crocodile, and an armadillo, several 
incomplete skeletons of ornithorhynchus, and echidna. No part 
of comparative anatomy was neglected, but of such an extensive 
subject, much of his knowledge was necessarily derived from 
_books only, but it was sound, being based on Huxley, Muller, 
Kolliker, and the lke. He bad the 8pportunity also of learning 
elementary botany. - 

All this work'was carried on under conditions with which 
only a boy of his energy and indomitable perseverance could 

` have coped, At first he had some difficulty in acquiring skill in 
the purely mechanical details of dissection, But he determined to 
overcome thi§ difficulty, and he succeeded. The time at his 
disposal for biology was chiefly the half-holidays, and for such 
work no marks could he given by his form masters, but on the 
contrary, it is only too certain that his position in other subjects 
was affected by his devotion to natural science. 

Those who managed the affairs of the School Scientific Society 
in 1868 (two years before Balfour left Harrow), showed their 
appreciation of his remarkable. powers by asking Prof. Huxley 
to award the prize, which had been offered, through the libe- 
rality of Mr. C. J. Leaf, for the best essay written during the 
previous holidays, being a description of some district known to 

` the-author, This unusual step was taken when it was found 
that the essay sent in by Balfour and another by his friend A. J. 
Evans, were of such raie merit, that it wasfelt that they were 
worthy of being brought under the noticeof such a distinguished 
“man as Prof, Huxley. His opinion of the value of these essays 
fully justified this view. 

- ` Balfour’s knowledge of geology. was chiefly gained at home, 
and no doubt it was of considerable service to him in the com- 
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petition for the Natural Science Scholarships which he gained 
soon after he went into residence at Cambyidge. E 

Whether the teaching referred to in the previous lines was of 
advantage to him or not, could be best determined by himself, 
and it is mteresting to have his judgment on this point when the 
recollection of it was fresh in his mind. In a letter dated 
“Cambridge, Apnl 28, 1871,” he says: “Many thanks for 
your congratulations on my success, which is certainly chiefly 
due to you.” This opinion he again very warmly expressed to 
me when I had the pleasure of spending a few days with him in - 
the same year after the meeting of the British Association at 
Edinburgh. ; . bh ag 

He left Harrow in August, 1870, having spent nearly six 
yeats in the school. G. GRIFSITH | 

Harrow, August 7 > e 


rr . 


I aM sorry that I omitted in my brief sketch to point out the 
benefits which Balfour undoubtedly derived from the science 
teaching at Harrow, and I am sure my friend Mr. Griffith will 
understand that it is as far as possible from my wishes to fail in- 
acknowledging the fruit of the labours which he has been carry- ` 
ing on there these several years with such zeal and energy. 
There can be no doubt, I think, that the training which Balfour 
had under Mr. Griffith not only helped towards his gaining” the 
scholarship, but materially contributed to making him the-,man 
he was. What I wrote concerning his reputation at Harrow,. 
referred rather.to what I understood was the general opinion of 
the school, than to Mr. Griffith’s own forecast of what Balfour 
might become ; the latter I have known for a long time to be so 
sanguine as to come near the truth. 





On “getting” Coal by Means of Caustic Lime f 


In an article on this subject (NATURE, vol. xxvi. p. 299) Mr. 
Wilham Galloway states that this system ‘has been found by 
experiment to be incapable of breaking down a hard rock or 
shale 100f,” and is, therefore, not likely to have anything but a 
limited application. i 

Will you allow me, as one who has had a good deal to do- 
with the new process, to assure Mr. Galloway that so far as it. 
has yet been applied, it has answered every purpose in respect `- 
of which gunpowder or wedging have been hitherto used, 

We have not yet had time to make a series of experiments 
with the lime-process on hard rock,’&c., as our attention has 
been until now turned exclusively to tRe getting of coal, es- 
pecially in those mines in which, from their fiery nature, theguse 
of powder has been ponies In the Shipley Collieries, 
where the lime-process has been in constaut operation for many 
months, it is regularly applied to one of the hardest seams in the 
Midland coal-field, the toughest part of which is that next the 
roof, and this portion could never be got by wedging in the 
ordinary way, but had subsequently to be hacked down into 
slack—by the lime process, however, the coal is parted clean 
from the roof, along the entire face aperated on. 


In other districts where it has been proved to be a complete ` 


sticcess, the places selected for experiment were invariably the 
hardest in the mine. The cases where the tamping has been 
blown out’ are extremely rare, and have been due to causes 
immediately and easily rectified. 

We have no reason to believe that the process would fail in 
its application to the mining of shales, iron ores, &c., and this 
point will be settled by experiment before-long, pending which 
Mr. Galloway’s conclusion on the subject is at least premature, 

. PAGET MosLEY 

81, Warwick Road, Earl’s Court, August Io 





In stating that the caustic lime process was lik®ly to have 
only a limited application in coal-mining operations, 1t was not 
my intention to convey the impression, as Mr. Mosley appears 
to think it was, that the area of its csefulness would necessarily 
be a small one. On the contrary, I believe it could be success- 
fully employed in getting coal under a large variety of circum- 
stances, : 

Mr. Mosley’s connection with the subject could not well be 
more intimate than that of the gentlemen who supplied me with 
the information brought forward in the article referred to, and I ~ 
understood them to say that experiments had been made with 
the roof of Shipley Collieries, giving results which amply justified 


the conclusions I stated, . š 


is A . 
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M. Foster >` 
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_ The tamping wgs blcwn out of three or four of the holes 
which I saw operated upon, and this is certainly not what would 
be called an ‘‘ extrenfely rare” occurrence. At the same time 
it did not appear to affect the final result in any way. 

I said nothing about the probability of the process failing or 
succeeding in its applicazion to the mining of shales, iron ores, 
&c., and stated no conclusion in this connection which could in 


` 





any way be affected bv the results of the experiments which 


Mr, Mosley says are perding. WILLIAM GALLOWAY 
Cardiff, August 14 


ae X 
Science at the Victoria Hall 


THE immediate object of the Victor Hall Committee is to 
provide*healthy amusgment in place of the unhealthy sort too 
often found in places o? cheap recreation, and does not ap; eal 
specially tô scientific men as such. Bur they have a scheme on- 
hand for next autumn $o which I venture to call your attention. 
They would like to devate one evening in the week for popular 
lectures, and as a previous experiment they propose to have 
durmg October and November a series of very elementary 
popular addresses on scientific subjects of about half an hour in 
length, to be introduced in the beginning, or middle, or end of 
the temperance demorstrations which take place on Friday 
evenings. It is hoped that an interest in such matters may be 


, awakened in the audience (usually numbering ten oi twelve, 


hundred, or during the winter more than this), which assembles 
at these demonstrations. It is an audience less of artisans than 
of labourers and céstermongers, among whom the demand for 
scientific teaching must be created as well as supplied. If once 
it can be shown that such addresses are appreciated, we have 
good hope of efficient help im carrying them on, but we should 
be grateful for offers of help in the pioneer course. Dr. W. B. 
Carpenter, Dr. Richardson, and one or twò others have given 


‘ conditional promises, but we have not yet sufficient names for a 


long enough series to try the experiment fairly. 

To simplify and popularise science to the utmost, without 
lowering it, is not a task which can be performed by those who 
have no qualification except goodwill, and as, unfortunately, the 
Victoria Hall is not yet self-supporting, the coa mittee cannot 
offer anything. like acequate remuneration for the services of 
competent. and thgrefore busy men. They would gladly be 
responsibJe for the expense of ‘providing lime-light, or hiring 
apparatus for experiments, but beyond this they must appeal to 
the public spirit and generosity of scientific men. ‘ 

. Communications may be addressed to the Honorary Secretary, 

Royal Victoria Coffee Hall, Waterloo Road, S.E., or to Miss 

C. A. Martineau, Walsham le Willows, Bury St., Edmunds. 
ONE OF THE COMMITTEE 





Spelling Reform _ “ 
In your notelast week on the United States Spelling Reform 
Report, there is a slight misapprehension. It is-said that the 


` result of adopting a phonetic spelling will be the break-up of the 


English language. This is quite erroneous. Phonetic spelling 


. simply represents pronunciation, and if the phonetic spelling of 


London English differs from that of Colonial English ıt cam only 
be Lecause the pronunciations are different ; that is, because the 
language has a/yeady brohen up. On the other hand, if the pro- 
nunciations are the same, the spellings will be the sdme, and I 
fail to see how an identical spelling in London and Australia 
can bring about a disruption, : 

: In the pie-ent state of Biblical criticism, I gather wonder that 
the tower of Babel should be appealed to as evidence of Hebrew 
thought; but if the Hebrews were really so impressed with the 


` confusion of tongues, and if phonetic spelling is really so condu- 


cive to that confusion, then let me ask : Why did the Massorites, 
with that gory before their eyes, go and make the originally 
phonetic, Hebrew alphabet more phonetic still by adding the 
finest set of vowels that has ever been used? Why, except that 
trey knew, as Prof. Sayce and’ Dr. Tylor know, and the late 
Charles Darwin knew, that phonetic spelling is the only thing 
that preserves language and its hist. ry from utter decay, 
` z Joun FENTON 
Spelling Reform Association, 8, John Street, Adelphi, 
W.C., August 14, ž 
Possible Sound Organs in Sphingid Pupæ - 
In recently characterising the pupa of Sphinx catalpe, Boisd., 
for my, report as entorolgist to the Dej artment of Agriculture, 
e 
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I was struck with the occurrence on the anterior border of each- 
of the larger movable abdominal joints (viz., abdominal joints 
5, 6, and 7) of a peculiar elongate concavity, a "structure not 
mentioned by Westwood, Burmeister, Kirby and Spence, Girard, 
Clemens, Harris, Graber, or any modern author whom I have 
been able to consult. 
Ceratomia amyntor, and it o€curs in that of Sphinx harrisii in 
similar position‘ and form as in S. catalpæ,. In Macrosila 5-_ 
maculata it is somewhat’ above the spiracles, and that on the 
fifth abdominal joint has a second larger ridge runhing’around it. 
posteriorly, It does not occur in any of the species of the 


genera Sesia, Thyreus, Darapsa, Deilephila, Philgmpelus, and ` 


Smerinthus in my collection. It has no internal connection with 
the respiratory or circulatory systems, and its function is probably 
sound-producing by friction ith the posterior margin of ‘the 
precéding joint. This organ may, in fact, throw some light on 
the method by which the noise is produced which fhe‘ pupa of’ 
Sphinx atropos is capable of, Unfortunately, I ‘have no pupæ 
of that species for examination? 
I shall be glad to learn from any of your Lepidopterological 
readers if they are familiär with this structure on any other pupze 
or know of any record of it, + C. V. RILEY 
Washington, D.C., U S.A. 
Pod 
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Meteorology of the Antarctic Region 


It is well known that7on the Antarctic lands perpetual 
snow descends much lower than in corresponding latitudes of 
the northern hemisphere. The chief cause of this 1s, no doubt, 
the difference of climate due to the preponderance of land in the 
northern hemisphere and of water in the southern. > But there is 


There is an approach’ to it in the pupa of - 


another cause, of sensible magnitude, which I have not seen . 


mentioned. In high southern latitudes the barometer stands, 

permanently nearly an inch lower than in corresponding northern 

latitudes, and this must cause a permanently lower temperature 

in the Antarctic regions, That 1s to say, a depression of an 

inch în the barometer corresponds to about r000 feet of moun- 

tain ascent ; and any Station in the Antarctic region must there- 

fore be as much colder than a corresponding one’ in the Arctic , 
legion, as if the Antarctic station stood roco feet higher above 

the sea-level than the Arctic one. 


The cause of the barometric depression in thé Antarctic region > 


1s probably the centrifugal force of the west winds, cr ‘‘ counter- 
trades,” which, as Maury remrrks, surround the South Pole with 
“an everlasting cyclone on a great scale.” 
‘ JOSEPH JOHN MURPHY. 
Old Forge, Dunmurry, Co.’ Antrim, August 8 ye 


RECTOR (whose appeal for help in protecting a granite boulder 
in his country parish we inserted in No. 663) requests us to 
acknowledge with many thanks the following contributions :— 
Saxo, 2s. 6¢,; William S. Layman, 2s. 6¢.; J. W. A., 55. 





SUN-SPOTS AND MARKREE RAINFALL 


Y aid of R. Wolf's series,! I have been endeavouring, if 
possible, to trace the effect of the different state of 

the sun’s surface, as shown by the extent of its spots, on our 
climate. J distributed the annual rainfall, registered here 
1833-1863; into ten classes, according to the corresponding - 
values of “the relative numbers” 7, as exhibited in 
Table I. These relative numbers have Leen determined 
by Prof. Wolf from a discussion of the registered number 
of spots and groups of spots on the sun, and are supposed 
to be proportional to the area covered by spots onthe” 
sun’s surface. The mean rainfall M,.the average of the 
‘thirty-one years, is 37'254 inches. o is the rainfall regis- 


t “En désignant par gle nombre des groupes de taches nus un jour quel 
congue sur le soleil, une tache isolée comptant pour un groupe; par f le 
nombre des taches contenue dans tous les groupes, nombre que j’estime 
approximativement proportionel à Ja surface tachetée ; et par $ un coefficient 
dépendant de observation et de son instrument, et déduit d’cbservations 
correspendantes, en sujfposant ce ccefficient égal à umté pour mai et pour 
le grcssissement 64 d'un raunhofer de 4 pieds, je pose: r= {f + 10g), et 
je nomn e 7 le nombre relatzf de ce jour, La moyenne de tous les nombres 
relatifs appartenant à la même année donne le nombre relatif de l'année.’’ 
R. Wolf, Mémoire sur la Pércde commune à la Fréquence ces Taches 
Salaires età la Variation de la Déclinaiscn Magnetique (Memoirs of the- 
Reyal Astronomical Society, vol. xlii., 1877, Part u} >~ 
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during a certain year —. I tried to reduce the 
ference q— M (Table II.) by applying to M a constant 
orrection, lox, and at the same time a correction ry 
roportional to the respective relative number. The 
quations of condition of the form— 

ee 1ox + ry +o- M=o0 

‘are exhibited in Table I., the last column of which exhibits 
e remaining errors, v, że. the difference between the 
red rainfall, o,and the calculated, C= M — 10 x -yr, 
hat the quantities x and y had been obtained from 
equatiofis of condition by solving them by aid of the 
sthod of least squares. It will be remarked that v is 
ar smaller than o — M in Table I., the average of several 
fears, but. the comparison from year to year, o—C as 
exhibited #1 Table 1., shows but a small decrease in the 
differences. The result is— _ 


~ Inches, inckes. inches. inches. 
34435 + 0°04785 r = 37 254 + 0°04785 (7 ~ 58°91). 
: TABLE I. 


-Equations of conditiva, 





veg TOSH 7497-73540 -089 
Iox+ 15'2y= i8950" u +0720 
Iox+ 22'3y-2$7=0 -1'12 
Toxt 384 y-0'23=0 +076 
tort 5337+040 +III 
1ox+ 60°83 y~ 10750 -~ 16 
1loOxr+ JOQZBY +404 =0 + 3°50 
1ox+ 8g'57+252=0 +106 
10.x 4+ 99°07 1°99=0 ~ 3°91 
ior + 12707 +3°'71=0 + 0°45 

Tape H. 
oo o-M. o-C. 
jaches. inches. inches, 
9"4 44°49 +724 1. +9°€0 
y3 36°59 70°75 © F142 

: 37°34 +O Cg -+ 0'08 

"3. 4139 +4 lg HE2 

40°29 +3 04 -0'70 

n 300 n = 625 ~Star 

33°92 25333 ~ 4°50 

(GES oon. 30°97 -6'45 ... ~ 6°63 
S's 35°55 -170 a. -O'7 

: 33°25 — 4°09 ~ 2°30 

: 35°90 7129 +089 

: 33°63 ~ 3°62 ae Fe: 

: 40°37 +3512 4°10 

9°6 37°56 +0°31 +0'28 

F 37°17 ~ 0'08 r92 

41°22 +397 +O°SE 
3763 .. 40°38 ~ 1°37 
3712. O13, HS 

2 40'253 @. +300 o +279 

; 45°72 ... +847 +875 

: 35°17 - 2°08 -r1 

'o 34°77 ~ 2745 — 0°67 

7 29°36 ~7°89 ~ 5°44 

zi 27°87 -%38 ~ 6°81 

9 35°14 ~ 2°15 -0'40 

‘2 34°34 -29i -279 

3 4165. + 4°40 -+290 

8 43°74... +6°49 +477 

: 45°52 +927 +836 

6 40°23 +2°98 +2°38 
a 2 ASA 3497 =. -228 ~ 164 


dt should be remarked 
placed on the top of the library, 16 feet above the ground 

nd 148 feet above mean sea-level. 1 have placed another 
uage 6 inches abové the ground and 110 feet above the 


have taken precautions against evaporation from this 
«By comparing the results etom the two guages 
g the last five years, I find that thé rainfall registered 
dof the upper guage must be multiplied by 1:2426 

tọ indicate the rainfall at 110 feet above sea. 
he formula properly reduced is therefore— 








that the receiver of the guage is | 
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| Mr. C. B. Trollope, and the contract for its erection has _ 
, àS levelled from bench-mark on observatory wall, | 
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iuches. inches. e 

C = 46'292 + 005946 {r 589D. 

I am only too painfully conscious that this result has. 

been derived from insufficient data, but it might be inte-.. 

resting to see whether it would be confirmed by a similar 

discussion of a sufficiently extensive register kept at some 

older observatory. : 
The average monthly rainfalls are as follows :-- 


inches. inches. 
January... 3'451 July 
February 2771 August 3 
March . #2485 September... 3'2 
* April 2'460 Octqper 3'8 
May 2'026 November... 3° 
June 37044... December... 


Markree Observatory, July 17 W. 


HE present Reptile House in the Zoological Soc 
Gardens adjoining the Lecture Room, is an ol 
wooden building, which in the early days of the Societ 
was used for lions and tigers, and is now in a very bad 
state of repair. Besides this it is much too small fer the 
present collection of reptiles. The cages which it con+ 
tains are always over full, while the tortoises are neces- 
sarily lodged in a separate house, and the crocodiles ar 
kept in a building properly destined to contain sloths and 
marsupials. Moreover, most of the compartments in: thi 
present Reptile House are accessible only from. the 
which renders it inconvenient, not to say danger 
open them in the day-time, when the house is fille 
sightseers. Under these circumstances, the Cou 
the Society have determined to construct an. enti 
building for the better accommodation of the rey 
the southern corner of the Gardens, and having o 
the necessary permission o? H.M. First Commis 
of Works, will commence operations immediately. 
The new Reptile House will be 120 feet long by 60 feet 
in breadth, with a large porch and double entrance at the 
front, and keepers’ and workers’ rooms in the rear. *The 
building will be of brick wich corse-hill stone dressings, 
the roof of iron, slated on the north slope, and provided 
with ample skylights on the south slope. The house will 
face due south, It will be fisted with fixed cages for the 
rep iles on the north, east, and west, leaving the south 
side (which will be nea:ly entirely of glass), available for 
movable cases (such as are now in use in the Insect 
House), for the smaller and more delicate objects. There 
will be a large oval pond for crocodiles in the centre of © 
the building, and two smaller circular ponds on each side 
of it for other aquatic reptiles. The fixed cages, which 
will be from thirty to forty in number, will be fronted” 
with plate-glass, and the orly means of access to’ them 
will be from the keeper’s passage in the rear, so that 
there will be n@ possibility of the animals escaping into 
the space occupied by the public. ae 
The new Reptile House, will, it is expected, be com- 
pleted ard roofed in before Christmas, and as the. hot- 
water apparatus will be finished by the same flate, it will 
be possible to dry it thorouzhly during the winter, so that’: 
the reptiles may be moved into their new quarters’ early 
in the ensuing summer. eS 
The designs for the new building have been-drawn 





been undertaken by Messrs. Hannen and Holland. : 
The Society’s collection of reptiles consists at present 
of 57 tortoises. 10 crocodiles, 95 lizards, and 83 snakes. 
Of the last-mentioned, 10 ara large pythons and boas,and 
14 helong to venomous species. Besides the reptiles there 
are 56 Batrachians living in he Gardens; which for the 
present at least, will be kept along with the _peptiles. 
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There is, therefere, no fear of the new Reptile House 
lacking inhabitantg whea ready to receive them next 
year. 





SEE a notice regarding mimicry and simulation, by 
Mr,,A. R. Wallace, in NATURE, vol. xxvi. p. 86, and 


beg to forward the case of a caterpillar mimicking a shrew, | 


as a peculiar instance of this curious law. 

Here we see the imsect unconsciously simulating the 
very animal that most likely feeis on itself, or at least an 
insectivorous mamal. Passing through a dense forest 
near a path, I suddenly came on the caterpillar, at about 
five feet from the ground, on a stout creeper, and of course 
mistook it for a shrev. Its remaining, and not running 
off, induced me to look closer, when I saw the. green 





NATURE — 


| 





i 
i 
H 
$ 
i 
l 


[A august 7, 1882" . 





























markings, and at once secured. the prize, and, efter 
making a sketch or two, put it in my “hatching” $ 
unfortunately, I could not find what it fed orl, a 
spinning a pale greenish cocoon, it died. The na 
not seem te know it. When moving along, it do 
other caterpillars, as seen dn the outline 1, of which 2 is 
plan of the h€@ad. If suddenly disturbed, it at once strike 
the peculiar pose, as seen in the sketchgs, and retains i 
for some time. : 
The general colour is a neutral to browa-grey, beauti- 
fully marked, and which I have not attempted,to imitate g: 
the general appearance is dark, except where the greenish- 
yellow spots occur. It is the first case I know where a 
caterpillar mimics a vertebrate animal, The cases are 
almost innumerable out here, where insects mimic each 
other and similar or different kinds, or leaves, seeds, 
flowers, sticks, pieces of grass or clay, &c., &c. ;. bu 


























Caterpillar that simulates a Shrew (full size). è 


see it also in many other cases, not always protective, | 


though invaluable to the animal or the ifsect. The tiger 
has one call, when hunting, so like the loud whistle of the 


Samber (deer) that only an expert and old resident can | 
| scription of the chronograph of this observatory, which’ 


tell the difference. The deer, if within range, ru to if, 
and I havg myself shot a Samber at twenty yards that 
dashed up on my whistling loudly, with a leaf; unfor- 
tunately, native shikaries are only too expert at this. 
Again, the eye and nose lumps of a crocodile are so like 
lumps of foam that I have often drifted past close to one 


in my Roé Roy, and only found it out by the lump of | 


foam quietly and suddenly sézzing below the surface of 
the muddy water. In the case of the tiger the simulation 
was by sound, to enable it to get food; in that of the 
crocodile the same end is gained by simulation of 
appearance, enabling the animal to drift close to, prey 
without alarming it. . S. E. PEAL 


° 
Asam, June 25 ` 
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! by the best 


junction. There is rogm for the observations of two hours: 



















THE WASHBURN CHRONOGRAPH 


HE article on the Brussels Chronograph (NATURE, 
vol, xxvi, p. 107) induces me to send a brief- de- 


may be taken as representing the form usually adopted 
American makers, Alvan Clark and Sons, 
Fauth and Co., Stackpole and Brothers, &c. The accom... 
panying engraving gives a good general idea of it. The 
scale may be obtained by remembering that the iron base 
plate is 214 inches by 114 inches, The barrel.is £4 inches 
long by 7 inches in diameter. The paper used. is 234 
inches by 13 inchgs which provides for a lap at the line of 


The weight employed is fiftee! 


and forty minutes. Afteen 
double pulley is used. to diminish 


pounds, anq usually a 
the fall. S: E 
_ The chronograph can be wound while it is going, with=. 


fe 
= 
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The barrel can be taken out of its 


Wfécting its rate. 
be lifted by a 


esired, or one end of the barrel can 


nall lever, so that it can be turned around to put on or : 
| pendulums strike the hook on the average from sixty to 
of paper are put on at a time, so that the last one has ninety times per minute. 
i to be removed wheneit is filled, and the pen- 
arriage moved back (to the right) to contin&e the record. | 

from right to left in the cut. 
“fifted by the hand and moved in either direction, 


take off a fresh sheet of paper. In practice several sheets 


simply 


Se This can be dong without stopping the chronograph, 
2) A-second of time is 0°36 inches in length, in the usual 
ted on digectly by the weight. 

run too fast, as it runs faster and faster, the pendulum 
“bobs fly out, and finally strike the point of a horizontal 


little cylinger of brass embracing the vertical axis (also 
shown), and when the hook is touched by the pendulum 


“ob (as it is shown in the cat), the hook and the brass | 
cylinder are carried about the axis through a certain | 


angle, The work thus done diminjshes the speed of the 
pendulum, which falls in towards the axis slightly. In 
way the governor and also the barrel rotate alter- 


e a 




















l nately a little faster and a little slower 
; mean rate, 


djustiment. The governor is a double conical pendulum, - 
It thus tends always to 
each clock can be sgparated from that of every other 


ok shown in the drawing. eThis hook is attached to a 


yan the desired 
but these variat ons are vanishingly small and 
of no account whatever in astrondmical work, The 


The pen-carriage is nething but an electromagnet 
mounted on a frame, whick is driven by an endless screw 
The carriage may also be 
This 
is a great convenience in certain kinds of work, such as 
comparing a number of clecks together. The record for- 


clock by a biank space. a 
The pen is of glass, filled with a thiek ink made accord 
ing to the following formula which is used at the Nav 
Observatory. This ink, does not freege in Winter weather. 
Water Den Hees 4 fluid ounces: © 
Alcohol 2.0. ue 2 n i 
Concen'rated glycerine r fluid drachm. 
Crystailised Aniline Blue 40 grains, ; 
Filter very thoroughly and draw off for use through a ste 























cock. .A common stylo-graphic pen, if held nearly 
vertical and weighted with a little pie&e of lead, is nearly 
s good as the glass pen, and somewhat cleaner. 
The signals from the clock and observing key are 
‘eceived through the two flexible wires shown in the cut. 
These signals can be repeated, by connections to screw- 
posts, on the pen-carriage. 
Tbe whole machine is light and portable. It takes, 
gay, fifteen minutes to move it from one room to another. 
Te canbe worked equally well with a break or a make- 
“eireuit. Its price is 32500 dollars. The makers of our 
chronograph are Fauth and Co., Washington, D.C., but 
the design is that adopted by the Clarks. 
The first double conical pendulum of this kind was 
nade by Dr. Henry Draper, and appljed to the driving- 
clock- of his photographic telescopes. The first governor 
bis principle was adopted by Alvan Clark and Sons, 
‘driving the heliostats used in the United States 
‘Transit of Venus Expedition of 1874. These governors 
however, only a single pendulum, and not two 
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crossed pendulums, as iv the cut. Iam induced to send 
you this brief account of a simple and useful device 
| waich has had a thorough trial of 31 years (it was exhibited: 
| by G. P. Bond “at the Crystal Palace in 1851), whic! 
always satisfactory; which never gets out of ord 
because it is a standing wonder to us, on this side of the 
water, why the expens:ve and complicated double-pen — 
chronographs continue to be made and used in England, 
and on the Continent. The inclosed she&, which is 
selected absolutely at random from a pile of such records 
| will show the kind of work these machines will do; an 
| all the questions which nave been agitated with regard to 
the relative accuracy of one and two pen-chronographs, 
seem to me to have been practically settled by the ebser-. 
vations made at our principal observatories for a score: 
of years past. I need only mention the longitude cam- ` 
paigns of our Coast Survey, of the Naval Observatory, of 
the Army Engineers, and the standard work of the 
| Transit circles of Washingtgn and Harvard College, in 
this connection. 7 




















Iam sure that it only needs a trial of the form indi- 
‘cated to prove it8 superiority in every respect for astro- 
momical purposes. All objectors on the score of accuracy, 
&c., should refer to the Annals of the Harvard College 
‘Observatory, vol. i; part ii, pp. xxxiv., where they will 
itind what seems a sufficient answer. 
EDWARD S. HOLDEN 
Washburn Cbservatory, University of Wisconsin, 

p Madison, June 30 





THE LIMIT Of THE LIQUID STATE OF 

Š MATTER ° ` 
“T*HE conditions #nder which an investigation is carried 
outeoften predetermine the conclusions to be drawn 

from the obserVvatiogs made. That this has been the case 
‘with the observations made upon the upper confines of 
‘the liquid state, there is now ample evidence to’ show. 
When Cagniard de Latour, on heating liquids in sealed 
‘tubes, noticed the disappearance of the liquid surface, he 
came to the conclusion that the liquid state had ceased to 


‘be possible, and that the substance had passed into the | 


‘gaseous state. But Latour had no means of varying the 
-yolume of his liquid to observe whether or not increase» 
of pressure might again induce liquefaction. This defect 
was removed by Dr. Andrews, who constructed the well- 
known apparatus for varying the volume by means of a 
screw, And it is to the work performed with this appa- 
watus that the above remark is applied. By two modes of 
sobservation Dr. Andrews arrived at the conclusion that 
the liquid and gaseous states of matter were continuous. 
“The experiments being conducted in transparent glass 
tubes, the appearance of the contained fluid constituted 
“one mode, and the registration of the pressure constituted 
the other. Netther of these methods could by the necessi- 
ties of the case give any aid in determining the state of 
matter, Dr. Andrews’s method of demonstrating the 
continuity, by passing from a lower to a higher tempera- 
‘ture under a presure which prevented the formation of 
vapour, €nsured the homogeneity of the fluid under exa- 
anination, and precluded the existence of a visible liquid 
surface; and as liquisl and gas are equally transparent, 
no tidings of the state of the fluid under examination 
coufd come to him by observations of its appearance. 
How did Dr. Andrews tell when his tubes contained 
liquid? By lowering the pressure till a meniscus was 
seen. Then the formation of a meniscus is the only test 
of the liguid state. Dr. Andrews then obliterated the 
only ocular test of the fluid’s condition by increasing the 
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pressure, and raised the temperature till on again reducing 
the pressure no meniscus was formed, showing the fluid to 
be gaseous, and he then declared that no sudden change 
of state had occurred—that is to say, thatit was impos- 
sible to say that the fluid was either liquid or gaseous, 
but that it had probably passed through an intermediate | 
state. Of course a change of state had taken place, and 
af we only reflect that the change from cohesion to re- 
pulsion is caused ty tke thermal velocity gf the molecules, 
and not by the number of them in a space, the change 
should depend upon temperature and not upon pressure. 
The characteristic property of the liquid state is then 
the possession of cohesion sufficient to form a surface, or 
simply surface tension; and could this property be re- 
rained in a visible form at all pressures, the existence of 
the continuity enunciated by Andrews could be put to a 
crucial test. By compressing hydrogen over various 
liquids in which it is insoluble, I was enabled to carry the 
above proposition into effect, and after several hundreds 





of experiments, detailed in a paper read before the Royal 
Society, the conclusion was arrived at that the two states 
are not more continucus than are the solid and liquid 
states, but are separated by an isothermal passing through 
the critical point. In fact by Latour’s or Andrews’s 
method, where the liqyid “was in contact with its own 
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ag ry š 
vapour, the critical point is the only place where tke 
direct passage from liquid to gas is visible, but the em- 
ployment of hydrogen for retaining a free surface enables. 








state. TE 
As to the other mode employed by Afidrews—namely; ` 
pressure—continuity of pressure does not prove continuity = 
of state. Hf it did the continuity of the solid and liquid: 
states coukd easily be proven. In fact, the ifregularities 
observed by Andrews in the vicinity of the critical point. 
rather lend support to thg views that a change of state — 
takes place there. we ES 
We may state the change thus :—The cohe8ion of the 
liquid state is weakened as the thermal motion increases, 
till the repulsion is in excess of the attraction, and the 
gaseous state ensues. The evidence I have collected 
from capillary phenomenon in the paper above referred — 
te proves this to be the case, and shows that pressure has =.’ 
no effect in altering the occurrence of the phenomenon. 
Thus we are ted to the conclusion, that so far from the 
liquid and gaseous states of matter being continuous and. 
indistinguishable, the liquid limit or “absolute boiling... 
point” zs the only fixed point among the properties of 
matter, The freezing point can be altered by pressure, . - 
and besides, many bodies like ethyl alcohol may have no 
freezing point, probably becoming more and more viscous 
till absolute zero is reached. But all substances. may be: 
made to pass into the gaseous state, and even delicate 
compounds may be rendered gaseous without decomposi- - 
tien when under sufficient pressure. We see then that 
this important change of state, for which I propose the 
name Cohesion Limit, and which till lately was supposed 
to have no existence, is in reality the only fixed point in’ 
the relations of the states of matter, being determined by 
temperature alone. J. B. HANNAY. , 























INTERNATIONAL METEOROLOGY HS 
HE second meeting of the International Meteoro .. 
logical Committee took place at Copenhagen, August 

r-5 inclusive. All the Members were present, except. Prof. 
Cantcni, who had resigned his seat on the Committee on 
account of health. Prof. Tacchini was. unanimously 
elected in his place. The following brief account of the’ 
more important of their proceedings is in the numerical... 
orcer in which the respective subjects were discussed =- 

It was reselved— on 

(a) To organise an exhibition, in connection with the 
Internationa! Fisheries Exhibition, London, of the me- 
thods and apparatus used in different countries for giving 
weather inteliigence and storm warnings to the coasts, 
and of the instruments, &c., used in the study of ocean « 
meteorology. m ; 

(2) To issue a circular to all existing organisations, « 
requesting them to supply data as to their condition and’. 
operations up to the end of the current year, 

(<) To request the several institutions to be more pre-»: 
cise in the information published by them as to the hour 
of eccurrence of rain and other phenomena. 

(d) To request all institutions to append to their Daily 
Bulletins, Monthly Sheets giving the mean results for the .- 
month, in the same way as the London Office has done. 
since 1880. Sp te Mars 

(e) To request all institutions to furnish particulars of > 
any stations which may exist in distant localities, espe- 
cially im the Torrid Zone, South America, and the Islands 
of the Pacific, at least during the period of the Interna- 
tional Polar Obseryations, and to publish the nimes of- 
such stations in the Polar Bulletin issued by Prof. Wild. 

(4) To express approval of the plan proposed by Capt. 
Hoffmeyer and Dr. Neumayer to publish daily synoptic.’ 
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hares 
‘cost of the respective institutions of Copenhagen and 
Hamburg, and to recommend other institutions to contri- 
bute materials for the work, if they can. 

(A M. Tietgens, Chairman of the Great Northern 
-< Telegraph Company, submitted to the Committee a plan 
‘fora cable to connect Iceland and the? Faroes with 
Europe, the expense to be met by the receipts from 
neteorological telegrams. The Committee, while recog- 
ing the very great importance which information 


































































relation to the issue of storm warnings and forecasts 


>an opinion on the practical execution of the project. 
(Ay The, Sub-Committee nominated at Berne (MM. 


posed International Reduction Tables. It was resolved 
to print a full page of each of these tables, with explana- 
ns, and submit them to meteorotogists for their opinion, 
h the view. of subsequently publishing the tables by 
f subscriptions from the different institutes. 





the indications of his instruments at out stations to 
central offices was considered, and that gentleman was 
requested to draw up and publish a detailed scheme for 
“its execution. 

(y) A Committee was nominated, consisting of M. de 
ito Capello, Rev. Clement Ley, and Prof. Hilde- 
randsson, to draw up a scheme of instructions for the 
ations of “cirrus”? clouds. 

It'was resolved that the prospects of the prepara- 





not favourable to its execution, and that the only 
for the Committee to take was to invite the heads 
. different institutes to prepare catalogues of the 
teorological literature of their respective countries. 
Members of the Committee were most hospitably 

ained during their stay in Copenhagen. They were 
sured with an invitation to dine with the King on the 
; and on the following day an excursion was 
d forthem by the Marine Ministry to Friederichs- 
d Elsinore, which was fortunately favoured with 
weather. 


THE SMOKE ABATEMENT INSTITUTE 
‘T a meeting held at Grosvenor House, under the 
K.G., on July 14, at which the Reports of the recent Ex- 


hibitions in London and Manchester were presented, and 
© the 








resolution was moved by Prof. Abel, C.B., F.RS., 
nded by Mr. J. Norman Lockyer, F.R.S., and carried 
animously :— 
- © Phat it is desirable that the work thus far carried on 
y the Smoke Abatement Committee® be continued, and 
that purpose a Smoke Abatement Institute be formed.” 
‘The chief objects of the proposed Association will be :— 
) To promote the abatement of coal smoke and other 
as products of combustion in cities and other places, 
n order to render zhe atmosphere as pure and as pervious 
inlight as practicable. 
è) -To check the present serious waste of coal, and the 





-over-production of smoke and noxious products of com- 
-i bustion. : 

Extended powers. will be taRen for carrying out the 
‘objects of the Association by the following, among other 
eans, viz. :— 

. By promoting and encouraging the better and more 
onomical use of coal and coal products, the selection 
uitable fuel, and the general improvement in pro- 
ng, applying, and using heat and light for domestic 
industrial purposes. 








oes > > | 
of the Atlantic Ocean, with an explanatory text, at 


ning frem Iceland and the Faroes must possess in | g 
| member beyond a guarantee of one guinea, payable, 


Europe, felt that they were not in a position to express | 


". Maseart.and Wild) submitted specimens of their pro- | 


van Ryssebberghe’s proposal tb communicate by | 


medals distributed to succegsful exhibitors, the follow- | 
| green, is simply inconceivable. 


-direct and indirect loss and damage accompanying the | 
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| that from them the coloured types have been derived by: 


| be correct, then it is obvious that, since all petals were 
| originally yellow, green petals must be degraded, or at 
‘ . Ae | least altered types. 
fa general catalogue of Meteorological Bibliography | 


} 





l d e ; active co-operation of insect fertilisers. 
#4 presidency of His Grace the Duke of Westminster, | 





























2. By conducting tests of smoke-preventing apparatus 
and fuels in manufacturing towns as well as in London. 

3. By reporting on tests, granting awards for approved 
fuels, methods, or apparatus ; by lectures, printing, pub- 
lishing, and circulating statistics and other information 
for the guidance of local authorities, inventors, manufac- 
turers, and others; and by giving instruction to workmen, 
servants and others in the use of new appliances, &c. 

The terms of membership are one guinea pet annum, 
or such larger sum as members may voluntarily choose to 
contribute. No liability will be incurred by becoming a : 


retuired, in the event of the termination of the Assoc 
tion ; and any member can withdraw ‘rom the Associatio: 
by giving notice of his wish to do so. i e 

had 








THE COLOURS OF FLOWERS, AS ILLU. 
TRATED BY THE BRITISH FLORA» 
IV.—Degeneration : 

"FHE cases already detailed lead us gradually up to 
consideration of those very degenerate flowers w. 
structure has become completely debased, and. especially 
of those which have green perianths instead of coloured 
corollas. As a rule, evolutionists have taken it for 
granted that green flowers were the earliest of any, and: 


insect selection. But if the principles laid down so far 


Of course, the flowers of gymno- 
sperms (in their blossoming stage) are mostly composed: 
of green scales or leaves; and so it no doubt remains 
true that all flowers are ultimately descended from green, 
or greenish, ancestors. But if petals are by origin mod 
fied stamens, it will follow that all corollas at least. wer 
once coloured ; and we shall probably see reason it-t 
sequel to extend the principle to all pewanths whatsoev 
Without insisting upon the rule too dogmatically, so.as 
embrace every kind of angiosperm, we may, with. so 
confidence, assert that wherever a flower possesses a 
rudiment of a perianth in any form? it is descended from 
coloured and entomophilous ancestors. . 
The Composites are, perhaps, in some respects, the 
very highest family of entomophilous flowers now existing. 
on the earth. ‘Their very stracture implies the long and 
They could not 
otherwise have acquired the tubular form, the united 
corolla, the sheathed anthers, the compound heads.of 
many-clustered florets. That originally green flowers 
could attain to this stage of development, and yet remain: 
But the Composites. con~ 
tain also some of the most degraded flower types in’all 
nature, Beginning with such forms as the common 
groundsel (Senecio vulgaris), which has an inconspicuous. 
yellow rayless head, specially adapted to self-fertilisation, 
we go on to plants like the Aréemésias, with small greenish 
florets, which bve taken, or are taking, to wind-fertilisa-. 
tion. Still more degraded are the Anfennarias, Guapha- 
liums, and Filagos, whose mode of fertilisation is pro- 
blematical. And at the very bottom of the scale we get 
the little green Xanthium; so degenerate a form that its 
connection with the other Composites can only be traced 
by means of several intermediate exotics, in every stage 
of progressive degradation. Such conclusive examples 
clearly show us that green flowers may occur as products 
of degradation even in the most advanced families. 
Adoxa moschatellina is another excellent specimen of 
a green coroliifloral blossom. This pretty little plant is 
closely allied to the honeysuckles and ivies ; but it- has 
somehow acquired a light green corolla, in place ofa 
white or pink one, It is still entomophilous, and scantily 
secretes honey, so ‘hat the reason of the change cannotbe — 
tC n inued from $. 250. . ae 
> 











372 

Moemoea 
immediately pointed out. Perhaps its very inconspicuous- 
ness saves it fromẹ the obtrusive visits of undesirable 
‘insect guests, The flowers of Federa helix, common ivy, 
are also yellowish green. In the allied family of Umdeliz- 
Jere many flowers have declined to similar greenish 
tints; but this can hardly be their primitive colour, as 
they have an inferior ovary, which marks high develop- 








Fig 27. Fic. 28, 
Fig. 27.—Single floret of Poterium sanguiserfe, green and anemophilous. 
1G. 28,—Single floret of Sazguisorèa officinalis, purple and entomo- 
philous, 


ment. Smyrnium olusatrum in this family, and Chrysos- 
plenium among the Saxifragacez, exhibit very well the 
steps sby which green corollas or perianths may be pro- 
duced from originally white or yellow flowers. Their 
high structural development obviously negatives the 
notion that they are primitive green flowers; and we 
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i Fig, 29-~Single blossom of Sach European Frerinus orans, fawering ash, | 

with calyx and four-lobed white corolla. } 

must necessarily conclude that they have become green | 

for some special functional purpose of their own. | 
The orchids themselves, that most specialised of ento- 

mophilous types, show us other examples of flowers which | 
have become more or less green; such as Malaxis palu- 

dosa, which has a yellowish tinge; Liparis loeselii, also 
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| (Allium) is a small, and often degraded, group, wh 
| mere retrograde members produce green in place of 


| small caducous bulbs, 


| may cealesce with the sepals or calyx-tube, or it may- 
$ 


Fic. 33.—Cluster of male and female flowers of spurge, green, in a common 


| cease to be produced altogether. 
| plaintains (?¢anfage) as a good example of the first 





Fic. 30-—Three forms of naked flowers of British ash, Mracvinus excelsior, | 
wahöut calyx or corolla. | 
i 


yellowish; £pipactis latifolia, greenish brown; Liéstera 
a ala, grass-green ; (ubenaria viridis, yellowish green; | 
and Herminium monorchis, pale greenish yellow. Why 
these highly-developed entomophilous blossoms should 
have found green suit them better than white, pink or | 
purple, it would be hard to say; but the fact remains in- | 
‘d sputalje; and it woul be almost inconceivable that | 


| unlike Ferona (though with four cells to the ovary) bu 
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evelop- 
rod ucts 


through the various stages of their long previojis d 
ment. We may confidently set them down as r 
of incipient degeneration, eS 
Among polypetalous flowers we get some equally inter- 
esting facts. Helieborus viridis, a doubtfully English — 
ranunculaceofis plant, has small green: petals, employe: 
a3 nectaries, and concealed by the large green sepals, 
I: is entomophilous, and much visited by insects. Instead 
of being one of the least-developed Ranunculaceae, how- ° 
ever, it is one of the most advanced and highly differen- 
tiated types. In the lily family, again, the onion genus . 


flowers of so high a type should have rémained gr 





Fic. 32. 
Fie. 


Fig, 31. 
Fis. 34.—Single male flower of dog’s mercury, green. 
female flower of dog’s mercury, green. 


se 


purple or white flowers. In Aium vineale, and some 
others, the flowers often degenerate so far as to become | 
Here, degeneration is the only 
possible solution of the problem presented by the facts. 
More frequently, however, reversion to wind-fertilisa- 
tion (probably the primitive habit of all flowering plants) 
has produced green blossoms among angiosperms. This 
may result in two or three distinct ways. Either:the 
corolla may become dwarfed and inconspicuous, or: it 














Fic. 34. 


Fic. 33. 
involucre : the mate flowers reduced to a single stamen each, jointed 


where the filament joins the peduncle. Fic. 34.~Male flower of nettle, 
green, the stem ns opposite the sepals. 


We may take the 


named case. 
corella-lobes, 


Here we have tubular florets. with 
apparently gescended from some fo 


immensely degraded. The corolla is thin and scarious, 
and its lobes are tugked away at the sides, so as not to 
interfere with the stargens and style; These, again, as 
in most wind-fertilised plants, hang. out freely to the 
breeze; so that the whole spite when. flowering shows no 
signs of a corolla from without, but seems: tò. consist 
entirely of scales, stamens, and styles, just like a sedge or- 
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s-plant. Iteis impossible, however, to examine the 
€ onless corolla without coming to the conclusion that 
laniago"must be descended from an entomophilous an- 


tto. attract small flies, by which it is even now often 
ited and fertilised. s 

.. The Resacee offer some good examples of green flowers 
<in which the petals have become quite extinct. Some of 
m are entomophilous, and some anemophilous. Ache- 
a vuigaris (lady's mantle) is one of the former class. 
It is a degraded representative of the same group as 
agrimony ; but it has lost its petals altogether. That it 
is a late, not a primitive form, is shown by its very re- 
y . 


FIG 35. Fic. 36. Fic. 37. 
+ 33-—Female flower of willow, reduced to a scale and an ovary. FIG. 
36.--Male flower of willow, reduced to a scale and twostamens, Fic. 37. 
aked flowers of the Arum, each consisting of a single ovary cr a few 
ked stamens. 


rpels; and its small number of stamens. A/che- 
vensis (parsley-piert) is an extremely debased 
‘descendant of some similar ancestor. It has 
y green petalless axillary “flowers, self-fertilised, but 
ecasionally visited by minute insects. Not far from these 
maybe placed Poterium sanguisorba (Fig. 27), another 
degraded type, which has become anemophilous. This 
flower, too, 1s green, and has no petals; it usually pos- 
_Sesses but one carpel, and it is altogether a clearly 
debased bisexual form. Its stamens are numerous, and 
“they hang out to the wind, so do also the feathery stigmas 
in the female flowers, to catch the pollen from neighbouring 
heads, But the closely-allied Sanguisorba officinalis (Fig. 
8) is evidently an entomophilous variation on the same 





a 


* 
Single flower of Acorus, with three sepals, three petals, six stamens, 
and an ovary. 


ancestral form ; for it resembles Poterium in every respect 
except in its flowers, which bave very few stamens, in- 
closed in the purple calyx-tube. This interesting case 
hows-us that when a flower hag once lost its petals and 
become anemophilous, it canggt re-develop them if it 
reverts to insect fertilisation, but must acquire a coloured 
calyx instead. The same lesson is perhaps elsewhere 
ced by Glau maritima among ghe Primulacez, and 
atis among the Ranunculgceg. 
Darwin remarks that anemophilous flowers never 
Sess a-gaily-coloured corolla. The reason is clear. 
an adjunct could only result in the attraction of 
insecis, which would usclessly eat up the pollen, 
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estor. Indeed, P. media still to some extent lays itself | 
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and so do harm to the plant. Hence,avhen flowers rever 
to wind-fertilisation, both disuse amd natural selection 
cause them to lose their petals, and become simply | 
green. P 

In practice, however, it is often hard to distinguish 
between the casually entomophilous, the self-fertilised, an: 
the really anemophilous species ; and they are so inter- 
mixed that it may perhaps be best to consider them 
together. For example, the common ash (Fraxinus 
excelsior) belongs to a gamepetalous family, the Oleacee, 





Fic. 3¢. Fis, 40. : 
Fic. 39.—Flower of Scirpus, a sedge, with hypogynous bristles representing 
the calyx and corolla, Fre. 40.—Flower of a grass, with calyx removi : 
showing two lodicules or rudimentary petals, three stamens, and an‘ovary _ 
with two stigmas. 


and is closely related to the white privet (Ligustrum 
vulgare), which has conspicuous white flowers. But 
many large trees, owing, perhaps, to their long life, and 
consequent less necessity for producing many seeds, tend 
to lose their petals; and this is remarkably the case 
among the olive group. The shrubby species. 
usually flowers with a four-lobed cogolla ; and so. 
many of the southern arboreal forms (Fig. 29); ba 
northern trees, like our ash, have lost both calyx 
corolla altogether, each naked flower consisting only 





CFA ; 
Fig. 4r.—Diagram of grass flower, showing its relation to.a lily? a 


calyx, represented by a,, the flowering glume or outer palea, and 
az, the inner palea, ccmpesed ef two connate sepals; "6, the corol 
represented by é, and ép, the lodicules, 43 the third petal, being obsolet 
cy the stamens; d, the pistil, d, and d the existing stigmas, @3 bel 
obsolete. The whole flower is thus abortively develaged on thé inner: 
side next the axis. : 





two stamens, with a single ovary between them (Fig..30), 
In appearance their blossoms seem of much the same- 
sort as the wind-fertilised catkins and oak-kinds. Never- 
theless, they are entomophilous, for their.pollen, their 
arrangement in large masses, and their dark purple ci 
sufficiently serve to entice numerous insects. meee 

The spurges (Euphorbiacee) are a very interes’ 
family of the same sort, exhibiting every gradation fr 
pesfect corolliferous blossems to the most degrade 
flowers in all nature. Our Pngljsh species have not 
petals; but some exotic forms are truly dichlaplydeous 
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and from them weecan trace a gradual decline, through | (Corykes) the perianth is wholly obsoletes- AIl these mre 
plants like dog’s memgury (Mercurialis perennis}, which | probably quite anemophilous. The willows (Sa/ér), on 
has a green calyx, but no corolla (Figs. 31 and 32), to | the other hand, have become once more entomophilous’ 
very degenerate green blossoms like our own spurges | (Figs. 35 and 36); and they are much visited by ‘bees, 
(Euphorbia), which consist of several extremely simplified | which cbtain honey from the small glands between. the 
flowers, collected together in a common involucre. Each | florets and the axis. Degenerate as these last-named 
separate male floret is here reduced to a single stamen, | species undou®tedly are, they may be connected. by a. 
raised on a short pecuncle, and with a distinct joint at | regular line of illustrative examples (net genetically) 
the spot where the petals once stood (Fig. 33). It is through the beech, alder, nettle, goosefoot, Scleranthus, 
worthy of notice, too, that when these degenerate, but | Herniaria, and, Corrigiola, with such perfect petaliferous 
still entomophilous, grgen flowers have found it desirable | types as the pinks, and ultimately the buttercugs. 
to attract insects by developing new coloured surfaces Among Menocotyledons, the very degraded little ento- 
-in placeeof the lost corolla, they have not done so by | mophilous flowers of the Arum (Fig. 37), enclosed in 
producing a fresh set &f petals, but have acquired coloured | their green spathe, are often epoken of as though they re- 
bracts or iavolugres instead, as in the well-known /aérv- | presented a primitive type. In reality, however, they are. 
phas and Poinsettias ef our hot-houses. This instance | degenerate dichlamydeous blossoms, linked to the lilies ©. 
1s exactly analogous to that of the Sanguisorba. It tends | by Acorus (Fig. 38), which has numerous hermaphrodite 
to show that petals are not developed from bracts, but | flowers, each with a perianth of six scales, two rows of. 














from altered stamens. ; ; stamens, and a two-celled or three-celled ovary. Here, 
From cases like these we go down insensibly through | again, the green flower is obviously of late date. 
all the ranks of the dicotyledonous Afonochlamyde. In What, then, are we to say about the anemophilous 





the Paronychiacee, for example, we get an order closely | Monocctyledons, the great families ef the sedges and 
allied to the Curyophyliacee (especially to Polycarfon); | grasses? Surely these, at least, are primitive green wind- 
and in one genus (Corrigiola) the flowers have small | fertilised flowers. Dogmatically to assert the contrary 
white petals, which certainly aid in attracting insects. | would, indeed, be rash with our existing knowledge; yet 
But in, Herniaria the flowers are quite green, and the | we may see some reason for believing that even these: «. 
‘petals are reduced to five small filaments, thus partially | highly anemephilous types are degenerate descendants; 
reverting to their presumed original character as sta- | of showy petaliferous blossoms. For, if the origin here 
mens, In Sc/eranthus the filaments are often wanting, | assigned to petals be correct, it becomes clear that the. 
and in some exotic species altogether so. The Amaran- | Juncacee, or rushes, are only Lifacee in which the’ 
dacez, unrepresented ir. Britain, approach the last-named | perianth has become dry and scarious. Some rushes, 
family very nearly, but have the petals altogether obso- | such as Zus, approach very closely in general cha- 
lete; and in many cases, such as Prince’s feather | racter to the grasses; and they also show themselves to 
(Amaranthus hypochondriacus) and Love-lies-bleeding | be higher types by the further development of the ovary, 
(A. caudatus}, the calyx becomes scarious and brightly | and the decreased number of seeds. Ærčocaulon and the 
coloured. The Chenepodiacee are other near relations, | Restiacew give us a further step towards the grass-like or 
in which also the petals are quite obsolete; and in most | sedge-like character. Some of the Cyferacea show 
of them the perianth (or calyx) is green. In Sa//- | apparent relies of a perianth in the bristles which sur- 
cornia it has become se embedded in the succulent leaf- | round the ovary, especially in Scirpus (Fig. 39); and për- 
less stem as to be almost indistinguishable. The Poy- | haps the perigynium of Carex may represent a tubular 
gonace@ , on the other hand, are a group of plants, allied | perianth, though this is far more doubtful. In the grasses ` 
to Chencpodiacee, but with a row of degraded petals, and | (Gramrmew) the perianth is-either altogether obsolete, or 
a stropg tendency to produce coloured perianths, analo- | else is reduced to the paleæ with the hypogynous scales 
gous to that which we observed in Samguisorba. The | or lodicules (Fig. 40). According to the most probable 
flowers of Rumex, the-docks, are sometimes green, some- | view, the two palez represent the calyx (for the inner palea 
times.red ; those of Polygonum are pale-green, white, or | exhibits rudiments of two sepals, thus making up, withthe 
pink. Rumer is sometimes, Polygonum constantly, fer- | outer palea, a single trinary whorl); while the lodicules 
tilised by insects. represent two of the petals, the third (the inner one) being 
There remain doubtful, then, among green Dicoty- | usually obsolete (Fig. 41). It is fully developed, however, 
ledons, only the highly anemophilous families, like the | in the bamboo. The connection is here less clearly trace- 
nettles (Urizcace@), anc the catkin-bearing trees (4 men- | able than in the Amentifege, but it is still quite distinct 
tifere). The former have a well-developed calyx, at leastto | enough to suggest at least the possibility that even 
the male flowers (Fig. 24), and it is difficult to see how any | grasses and sedges are ultimately derived from ento- 
one who compares them with Sc/eranthus or Mercurialis, | mophilous flowers, 
known descendants of petaliferous forms, can doubt that Thus we are led, at last, to the somewhat unexpected 
they too are degenerate types. Indeed, the mere fact | conclusion that anemophilous angiosperms are later in 
that the stamens are cpposite to the lobes of the calyx, | development than entomophilous angiosperms, and are 
instead of alternate with them, in itself shows that a petal- | derived from them. Though the earliest flowering plants 
whorl has been suppressed ; as is likewise the case in the | —the pines, cycads, and other gymnosperms—were un~ 
goose-foots and many other doubtful instances. doubtedly anemophilous from the first, yet the proba- 
As to the Amentifere, Cupulifere, and other catkin- | bility seems to be that all angiosperms were originally 
bearers, at first sight we might suppose them to be primi- | entomophilous, and that certain degenerate types have 
tive green arfémophilous orders. But on closer considera- | taken later on either to self-fertilisation, or to fertilisation 
tion, we may see grounds for believing that they arereally | by means of the wind. Why this apparently retrograde 
degenerate descendants of entomophilous plants. In the | change has proved beneficial to them it would be: im- 
alder (A/zus) the male catkins consist of clustered | possible properly to inquire here. We must contentours = 
flowers, three together under a bract, each contain- | selves with noting that swth degraded green flowers fall. 
ing a four-lobed perianth, with four stamens within. | for the most part under one or other of four heads: (1) 
These little florets exactly resemble, on a smaller scale, | dwarfed or weedy forms; (2) submerged or aquatic 
those of the nettle; and the stamens here, again, are | forms; (3) forest tfees; (4) grass-like or plaintgin-like 
opposite to the calyx-lobes, which of course implies the | plants of the open windswept plains. That there are zo 
suppression of a corolla. In the beech (Berula) the three | primitive families of green or anemophilous angiosperms, 
florets under each bract arg loosely and irregularly%r- | it might perhaps be rash and premature to assert; but at 
ranged ; and in the male shornbeam (Carpinus) and hazel | least we may assume as very probable the principle that. 
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wherever green flowers possess any perianth, or the relic 
oreudiment of Any perianth, or are genetically connected 

‘with perianth-bearing allies, they have once possessed 

„coloured insect-attracting corollas. In short, green flowers 
seem always (except in gymnosperms) to be the degene- 
rate descendants. of blue, yellow, white, or red ones. 

i k š GRANT ALLEN 
THE INSTITUTION OF MECHANICAL 
' ENGINEERS 

"THE town of Leeds is this year the place of the 
A. summer meeting of the above institution. This 

meeting, which commenced last Tuesday, has brought 

together a largé number of engineers from all parts, who 





-. received a cordial welcome from the Mayor and a local 


`. committ&e, and have already gone through the greater 
‘portion of a very interesting programme. The pré- 
sident’s address, as well as the papers read in the 
mornings, not less than the varjed nature of the works 
- thrown open in the afternoons, show the increasing con- 
nection of the engineer with the progress of civilisation 
and the comforts of daily life. Perhaps no better example 
- of this could be found than in the town ‘of Leeds. It is 
not necessary, znd certainly it would not be very easy, to 
detail all the varied productions of Leeds, in which the 
engineer now plays an indispensable part. One or two 
interesting instances may, however, be cited from one of 
two papers read, to show to what extent manual labour is 
being replaced by the application of machinery. 


‘ As late as 1857 nearly all the clothing in Leeds was | 


hand-made. At the present time a machine like a band- 
saw, but with’ a knife-edge, is employed to cutout the 
clothes. Some twenty-five pieces of double-cloth laid on 
_ each other are thus cut out at once. The parts are then 
sewn at the rate of from 700 to 2000 stitches a minute, 
and finally are. ironed by, a machine. Indeed, the several 
processes of cutting out, sewing together, binding, braiding, 
, putting in sleeves, sewing on -buttons, making button- 
holes, and ironing, are all done by machinery. The result 
is that between three and four million garments are 
annually made in Leeds alone. In the hat and cap in- 
dustry, machinery 1s very largely used, the production 
being as much as 70,000 dozen per week. The manufac- 


ture of boots and shoes is carried on almost entirely by’ 


machinery, and though each boot passes through the 
hands of from six to twelve persons, such an article can 
-be completely made in half an hour, from one to two 
million pairs of boots are being thus annually produced. 
The saving of manual labour, as seen by the above facts, 
presents a striking contrast to its waste as shown in the 
gigantic structures of the East; but, as the President in 
his address remarked, there f ‘a reverse to the medal. 
The smoke nuisance yet overshadows much good work (in 
few places more than in Leeds), when it is admitted that 
it is altogether inexcusable, and cannot be too severely 
dealt with. Science and art have practically overcome 
it;.and experience enables many to assert that money can 
be profitably laid out and yield good interest in the abate- 
ment of this unpardonable nuisance. It isto be hoped that 
one. result of these meetings will be to do all that is 
possible that posterity may zof “assuredly lay its finger 
‘upon the great blot of waste, and stigmatise ‘our age as 
: the Black Age, which has spoilt by careless, unnecessary, 
and selfish emissions of smoke and noxious gases, many 
a noble town and many a lovely spot on earth.” 


5 H. S. H. S. 


PROFESSOR HAECKEL IN CEYLON" 


AFTER a fortnight devoted to the enjoyment of all 

that was new and strange ig life in Ceylon, a fort- 
night fruitful in result toso shrewd and ardent an observer 
of nature and mankind, Professor Haeckel betook 


1 Continued from page 275- 
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and with damaged conterts. 
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Bent tener 


himself in earnest to the real object of his journey and 
looked about for the most favourable spot at which to 
conduct his zoological investigations, These were to be 
confined to that class of animal life which has been the 
object of Professor Haeckel’s special study, namely, the 
Radiata, including star-fish, jelly-fish, etc, as well as 
corals, madrepores and other polypi. He hoped to make 
acquaintance with many new forms developed under the 
varying conditions of climate and coast formation and his 
letter in the August number of the Rundschau opens with 
a brief and succinct account of what these conditions are: 
‘The conditions under which marine animals arrive at 
. CJ . 
their fullest development are numerous and pequliar and 
it is by no means a matter of indifference what portion of 
the sea-coast we select for our iivestigations. «The various 
qualities of sea water, its saltnesg, purity, temperature, 
rate of current and depth, must all be taken into account ; 
and no less important, in fact often more so, is the nature 
of the neighbouring shore; ,whether it is rocky or sandy, 
barren or fertile and what is its geological formation 
Then again, the amount of fresh-water drainage at any 
particular point, and the greater or less force of the waves 
have an important influence on the development of the 
marine fauna. For the classes in which I am more 
particularly interested : the Radiolites, Meduse, Siphono- 
phore, etc. the most favourable conditions are a deep, 
land-locked bay of clear still water, undisturbed by the 
influx of any great volume of fresh water and having 
strong currents setting towards the shore. Such a com- 
bination of favouring circumstances exists, for instance, 
in the Bay of Messina, the Galf of Naples and other parts 
of the Mediterranean shore, long the chosen resort of 
zoologists. A glance at the map of India will show that 
such protected bays are of far rarer occurrence along its 
coast than on the many limbed and deeply indented shores 
of our glorious Mediterranean. The coast of Ceylon is 
provided with three only : the two beautiful harbours of 
Galle and Belhgemma on the S. West coast and the 
magnificent isle-dotted Gulf of Trinfomalee on ‘the N. 
East. This last, Nelson declared to be one of the finest 
harbours in the world. - The English government, quick 
to see the natural advantages of its dependencies and 
liberal in turning them to account, lost no time after the 
acquisition of Ceylon in forming Trincomalee.into a 
fortified and well appointed, harbour, by strengthening 
the forts already erected by the Dutch and by promoting 
in other ways the prosperity of the town. Much still 
remains to be done to make Trincomalee worthy of its 
position as the strongest harbour of refuge along the . 
whole Indian coast. In thestruggle in which England is 
sure sooner or later, to be engaged for the possession of 
her Indian empire, this place will have an important 
part to play.” Sog 
To so favourable a spot for the prosecution of his 
researches, the Professor naturally turned with a longing 
eye, but the difficulties of the long journey from Colombo 
to Trincomalee were insurmountable. There is no rail- 
way beyond Kandy, and from thence the journey must be 
made in bullock carts over bad roads and through thick 
forests. The season too was unfavourable ; the heavy rains 
of the south-west monsocns having swelled the streams , 
and carried away some of the bridges. The carts containing 
the sixteen chests of ‘instruments, otc., necessary to the 
Professors existence, would most assuredly “have either 
stuck fast altogether or only arrived after much delay 
Nor were there any better’ 
prospects of a passage by sea. The little steamer usually 
forming the most direct means of communication for 
all places on the coast was laid up at Bombay for repairs, 
and the risk and uncertainty of sailing boats could not 
be thought. of. With mtch regret, therefore, Professor 
Haeckel abandoned the idea of Trincomalee, and there 
only remained for him to decide between Galle and 
Belligemma. It is a proof àt gnce of his ardour and 
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sincerity as a man of science that his choice finally fell | The'line keeps close to the coast, traversing the palm 
, on-the latter. In leaving Galle he turned his back upon | woods in a direction almost due south’ and ending at, 
civilisation, upon intercourse with fellow-zoologists and | Caltura. The contmuation of the line from Caltura to 
upon all the aid which would have been afforded to him | Galle, which would be of the greatest advantage to the 
by the works of those who had preceded hin in similar | latter place, has not been sanctioned by the. government 
studies there. But the charm of exploring hitherto un- | from the apprehension that Galle would thereby be 
trodden fields of discovery, of pursuing his studies in | enabled to compete with Cdlombo as the chief town of 
undisturbed solitude, and, we suspect, of dispensing with | the island. The intercourse between the two towns is 
_ the dressscoat, which appears to have. been a weight on | very lively and constantly’ increasing, 96 that of the 
his mind in all his intercourse with —Anglo-Indian society, | commercial success of ‘the railway no doubt could be 
turned the scale in favour of Belligemma, a httle fishing | entertained. Unhappily, the persistent desire ‘to elevate 
village, inhabited by jooo Singhalese, without a solitary | Colombo to the prejudice of Galle has influenced, the 
- Europegn among them, Nor had he reason to regret hjs | Government to refuse a concession to the company that 
choice. “The six weeks,” he says, “which I spent in | was able and willing to, find the capital for the 


-Bellgemma were overflowing in impressions of beauty | undertaking. 


which I shall néver lose, and are among the most delight- 
ful of my Indian memories. 
a better and more convenient:place for my special zoolo- 
gical purposes, but it- could not have been nearly so rich 


-I might have found Galle | very general complaint. 


“This action and its motive is the subject óf much and 
Travellers have no resource but 
either to hire a very expensive private carriage, or to 
trtist themselves to the ‘Royal Mail Coach’, which 


in materials for enriching my views of nature and | makes the journey dafly between Caltura and Galle; 


mankind in general.” i 
Many preparations were necessary for a lengthened 


. Stay in so solitary and primitive a place as Belligemma. 


but this is also very dear and far from comfortable. .’, 


+... The moststrying part of this coach journey 


and of all similfr journeys in Ceflon is the cruel - -- 


~In the first place, permission had to be obtained fromthe |,torture to which the unhappy horses are subjected. 
Governor, Sir James Longden, for the Professor’s residence | The Singhalese appear to have no idea that driving is an 
art which does_not come by nature; nor that any process . 


in the Rest-House, since a stay of a few days is all that 
is usifally allowed in these official substitutes for hotels. 


of .education or, ‘adaptation’ 1s necessary to preparé 


The permission was of course, readily granted, and the | horses for going in harness. On the contrary, they appear 


Professor digresses to give a few words of strong 
“commendation to the order and regularity which every- 


to think that the whole affair is one of intuition, and that 
the knowledge of how to pull is hereditary in horses. 


.', where follows British rule, and to the practical good-sense’| Without any previous training the unhappy animal'is 
with which the Home government varies its mode of | fastened to the carnage by a very clumsy and imperfect 


dealing with its colonies according to their requirements 
-and idiosyncracies. Ceylon, for instance, is independent 
of the Indian government, and immediately under the 
control’of the Colonial Minister in London; the Governor 
is virtually supreme, and seldom has recourse to the 
decisions of his purely deliberative parliament. 


customary to ascribe to this despotism, so averse to the | animals could thus, with any justice, be punished. 


harness, and then tortured with every variety of ingenious 
device, until, in sheer desperation, he sets off at-a galop. 
». +. The Holy Inquisition itself was not more fertile 
in resources for bringing heretics to repentance ;-andas 
I-sat on the box-seat for a quarter of an hour or longer 


It is | at a time,’ I often wondered for what sins these unhappy 


Itas 


English mature in general, most of the grievances which | possible that similar conjectures arose in the minds of 


affest the prosperity of the island ; but better reflection 


the black coachman and conductor, who no doubt p-o- 


seems to show that a golony containing two and a half | feszed Siva worship, and believed in the transinigration 


million inhabitants, among whom not more than 3,000 are 
Eurépeans, requires the concentration of power in a single 
hand, and that a truer ground for complaint is the 
Governor’s short tenure of office, four years barely 
sufficing to make him acquainted with the needs of the 
island’ and its inhabitants. 


of souls. Perhaps they thought that by inflicting these 
tortures they were avenging themselves on those cruel 
princes and warriors who once oppressed their people. 
Either some such idea as this, or their total want of + 
sympathy with the sufferings of animals (perhaps, too, 
that curious belief existing in some parts of Europe that. 


Prof. Haeckel’s next care was to provide himself | animals have no feeling), must account for the fact that 
with letters of introduction for his stay in Galle, en route | the Singhalese regard the torturing of horses and oxen as 
:for Belligemma, and having made all necessary purchases, | 2 kind of amusing pastime. The arrival of the, imal- 


to see his sixteen chests securely packed on a great two- 
wheeled bullock cart which was to occupy a week on the 
road between Colombo and Galle. 
the only means of transit for heavy goods in those parts 
` of ‘Ceylon which. are provided with roads. 
ones carry-as much as forty hundredweight, and are 
drawn by four humped oxen or zebus. The waggon is a 


coach, and the changing of the horses is the’ gieat event 


of the day at every village, and all the inhabitants turn -` 
Bullock carts form | out to watch the proceeding with eager curiosity, to: 


inspect and criticise the passengers, and to take an active. 


The large | part in the torturing of the freshly harnessed horses. 


When despair at Mst induces the animals to take flight, 
they rush in headlong galop, followed by the yells of the 


babarous two-wheeled contrivance, with*a covering of | assembled crowd, until their breath fails and they fall into 
` plaited cocoa-nut leaves, and the weight has to be carefully | a slower pace for about half an hour, when, covered with 


disposed so as to throw the centre of gravity exactly over 
the axis of the wheels. 
with two, others with four oxen are thus employed along 
the roids connecting the towns of Ceylon. g 

On December gth, Prof. Haeckel left the hospitable 
Whist Bungalow, accompanied by the hearty good wishes 
and judicious counsels of his host and other friends. 
-His description of the’ journey from Colombo to Galle is 
graphic and interesting; ‘we must -confine ourselves, 
however, to one or two points, which seem most likely to 


sweat, with foaming mouths and trembling limbs, they 


Hundreds of such carts, some | halt at the next station, and are released for a time from 


their sufferings. It need hardly be said that this mode 
of travelling is neither pleasant nor devoid of. risk 
to_the traveller who trusts himself to the mercies of 
the Mail Coach driver. The coach itself is often upset 
and broken to piec the terrified horses spring 
suddenly to ane side; “or’ push thé coach backwards 
into a banana bush or a ditch. I was always careful 
to be ready for a sprig’ from my. perch on the box 


interest English readers, who may perhaps be already | seat. _It is scarcely crgdible that the English govesnment, ° 


familiar with the main points cf a journey so often | usually so solicitous for order and discipline should have 

described. A railway now takes the place of thé,old | allowed this cruel treatment of horses to continue so long, 

carriage road for about pne third of the whole distance. | and not have taken steps for-its repression, at all events as 
: : 


[4 ugusi I 7, 1882. 


x 


: s A re = 
-- ¢ 


“August 17,1882} * 


NATURE 


e$ 


T 377 





far æ concerned’ the horses of their own `‘ Royal Mail | 


Coach? , l é 

_“The general character of the landscape varies very 
little during the, whole long stretch of seventy miles 
between Colombo and Galle, but for all that the eye never 
tires. The constant charm ofthe cocoa woods, and the 
endless variety of the groups of palms prevent any sense 
of monotony. The glow of the tropical sun is tempered 
by a cool sea breeze, and by the shade of the palms. It 
is true, that their feathery foliage does not afford so thick 
and refreshing a shade as that of our northern forest 
‘trees; but very often the slender stems of the palms are 
covered with a lovely tangle of climbing pepper-wort, and 
other creepers, which hang im graceful festoons of thick 
foliage frgm crown to crown, many of them witb blossoms 
of brillant hue, such as the flaming gloriosa superba, 


- the rose-red Bougainvilleaeand gay-coloured papillon-, 


aceous plants of different kinds. Here and-there among 
the’palms stand other trees, such as the noble mango, 
and the bread-fruit tree, with its thick dark green crown 
- of leaves. The pillar-like stem of the graceful papaya 
tree (Carica papaya), is beautifully ifad and adorned 
with a, regular diadem of broad, hanc-shaped leaves. 
Different kinds of jasmine, of drange and lemon trees are 
thickly covered with fragrant white blossoms. And nest- 
ling among the trees are the neat white or brown huts 
with their picturesque surroundings; one would seem to 
_ be driving through one long continuous village of palm 
. gardens if one did not occasionally. come upon a denser 
region of forest or upon a real village with its closer row 
of houses and country bazaar or market place. Theroad 
turns frequently towards the sea, and sometimes actually 
skirts the focky coast. Here tracts of soft -level sand 
alternate with rocky hillocks picturesquely clothed with 
the curious pandanus or screw pine. The cylindrical 
‘stem of,this tree, seldom more than from twenty to 
_ forty feet in height, is bent and twisted, and its 
branches are forked or extended at right angles like a 
chandelier. Every branch bears at its extremity a thick 
bunch of large sword=shaped leaves (like the Daacaenz 
and the Yucca). Some of the leaves are sea-green, others 
of a darker shade, all gracefully curved and with a spiral 
twist at their base, which gives the branch very much the 
appearance of-a screw. At the base of the whole bunch 
of leaves hang white clusters of blossom with a marvellous 
perfume, or large red fruit very like the Anana. But the 
tree 1s chiefly remarkable for its numerous delicate air- 
roots, which are given off from the stem and ramify down- 
_ wards in many directions ; when they reach the groundthey 
take root and serve to support the weak stem. It looks 
as if the tree were walking on tilts, as ıt rises above the 
lower brushwood, pushing its way between the cleft rocks 
of the shore, or creeping along the ground at their base. 
The white sand composing the level tracts of the shore is 
diversified with dark, rocky headlands and animated by 
brisk little sand'crabs so nimble in flight as to have earned 
the classic name of Ocypode. Numerous hermit crabs too, 
(Pagurus) wander with a more leisurely pace among their 
swift-footed cousins, and bear with much dignity the snail 
shells which protect their soft and sensitive hind-quarters. 
Here and there sand-pipers, herons, plovers, and other 
shore birds, are busily employed in catching fish, in 
formidable competition with the Singhalese fishermen. 
The latter pursue their calling, some singly, others in 
companies, in which case they go out in several canoes 
with enormous nets which t all draw to shore to- 
gether. (The members of fisher caste are all 
Christians, having renounced their Buddhist faith in order 
to be able to take the hfe of the fish without deadly sin.) 
The single fishermen catch their prey by preference in 
the foaming surf. It is amusing to see the naked brown 
figures, with only a bread-brimmed straw hat to. protect 
them from sunstroke, spring boldly into the waves and 
catch the fish in a little hand net. They appear as much 


e 


in their element in the coo: sea-wateras do their little 
children who sport in troops along the shore and swim. 
to perfection at six or eight years old.” Among the 


beauties of this most beautiful journey, Prof. Haeckel - 


further enumerates the river Deltas, of which there are 
many on this part of the coast, their dark forest of 
mangrove trees giving the landscape a deeper tone; and 
also the extensive lagoons which (especially between 
Colombo and Caltura) connect the rivers of the coast with 
each other. The Dutch tcok so much delight in these 
watery roads as reminiscences of their fatherland, that 


-they formed them into a regular canal system to the 


néglect of the land roads, Numeroys little traditg boats 
sailed along the lagoons from place to place and formed 
their principal means of communication. ; But* since the 
English have constructed their present excellent roads, 
the water traffic has-almost ceased. 

“í The lagoons, with the thick bamboo and palm woods. 
of their shores, with the Iovely little islands, and rocky 
groups mirrored in their bosom, afford to the traveller a 
succession of enchanting pictures, especially where groups. 
of slender cocoa palms tower over the dark green 
woodland masses, forming as Humboldt says: ‘a forest’ 
above -the forest? The long range of hills in the blie 
distance forms a suitable background, higher mountain 
summits beyond rising here and there, and the stately 
dome of Adam’s Peak towering over all.” 





NOTES . 

JusT three weeks after tbe sad death of Prot. Balfour, science 
has su-tained another great loss in the death of Mr. W. Stanley 
Jevons. He was drowned in the sea between St. Leonard’s and 
Bexhill, on Sunday morning, while bathing, He and his wife 
and family had been staying at Cliff-house, Galley-hill, for the 
last five weeks. Mr, Jevons was only in his forty-seventh year. 
Further details we must reserve for next waek, 


: . ' 

THE death is announced of Prof. Leith Adams, M.A., of 
the Queen’s College, Cork, Enteri 
assistant surgeon, he became Surgeon-Major ın 1861. 
report on the Maltese cholera epidemic of 1865, 'and his devo- 
tion to the sick, received warm praise. He ultimately retired 
from the army in 1873 with the rank of Deputy Surgeon- 
General, and was appointed Professor of Zoology in the College 
of Science in Dublin, holding the chair till 1878, when he 
became Professor of Natural History in the Queen’s College 
Cork, He was made a Fellow of the Geological Society in 
“1870, of the Royal in 1872, an LL.D: of Aberdeen in 1881, and: 


‘a D.C.S. of- the Queen’s University a few weeks before his 


death, Hois chief works are the ‘* Wanderings of a Naturalist 
in India,” the ‘‘ Westerr, Himalayas and- Cashmere” (1867), 
“Notes of a Naturalist in the Nile Valley and Malta” (1870), 
“ Field and Forest Rambles, with Notes and Observations on 
the Natural History of Eastern Canada” (1873), and his 
“t Monograph on the British Fossil Elephants” (1877). 


A SCHEME for obtaining in a more effectual manner than 
hitherto a complete Annual Record of published scientific work 


| is to be brought before the British Association thie year by Prof. 


Sollas, of University College, Bristol, It requires (1) that each 
nation furnish a record of its own work, ‘and of that only; (2). 
{that each nation receive the records of every other nation in 
exchange for its own. Each nation would then merely have to 
classify and translate the records, For the working out of the 
schemé (a) National Committees, and (4) an International Con- 
gress would be required, The Committees, each consisting of a 
number of sections, would have, as functions, to produce the 
natéonal records, to receive and transmit exchanges, to arrange 
for translations, and to superinténd the combination of the sepa~ 


the Army in 1848 as, 
His. 
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rate records into aewhole. The International Congress should 
consist of representatgves of each of the -Committees ; and it 
would aim at securing so much uniformity as would be necessary 
for the successful working out of the scheme without interfering 
with the liberty of the Committees; it would also afford an 
opportunity for the interchange of ideas, Such a Congress might 
indeed be made a pert of an International Association for the 
Advancement of Science. The scheme present» certain diffi- 
culties, especially that of expense, but these will doubtless be 
fully discussed by the Association when the subject is brought 


` . forward. i . 


s e 
PROF, PRESTWICH has prepared ‘‘An Index Guide to the 
Geological Collections in the University Museum, Oxford” 
(Oxford : Clarendon Press), which is of a more general nature than 
the late Prof. Phillips's “ Notices,” and includes the large local 
collections, with regard to which he not only shows the various 
- genera existing at eaca period, but gives the names of places 
where the fossils are to be met with. In the series of organic 
remains the student is enabled to follow the succession of life 
forms from the earliest palzeozoic periods to the present ; and in 
general, the relative place of the specimens in systematic classi- 
fication and geological age is indicated. 


A ‘SELEGRAM from the Swedish Circumpolar Expedition 
party dated August 6, was reteived in Stockholm on the 
11th inst..v/@ Tromso, where it had been brought by a 

. Norwegian fishing smack; the Expedition has been unable 
» to laid on account of ice in Mossel Bay, and has in con- 
sequence ieturned to Cape Thordsten on the Norse islands, where 
the party landed, erected magazines and an observatory, and 
where observations are now being made. “The message states 
tall well.” f 


| Ir is' noteworthy that Bossekop, one of the Polar stations 
“selected this year for establishing an` obseivatory, ha» before 
been occupjed by a French scientific mission, sent in 1838 in 
La Recherche’ The mission was composed of MM. Luttin, 
Bravais, and Charles Martın. They sailed in 1838 fur Bossekop, 
where they stayed from September r of that year till April 30, 
” 7839 This Polar exploration was followed by observations 
taken on Mont Blanc. -The French North Polar Expedition 
was sent by the Government i in connection with another directed 
to the Southern Polar seas, and conducted by Dumont d’ Urville, 
` who left Toulon on September 7, 1837, with the Astrolabe and 
„the Zefa. This time Engish and American expeditions are sent 


R to these remote and dangerous regions, 


INTELLIGENCE received at Buenos Ayres, on July 15, 

announces the wreck at Cape Horn, of the vessel with Lieut. 

- Bove and the members of the Italan Antarctic expedition on 

board. Lieut. Bove and his companions were, saved by the 
English catter Allen Goder. 


On Monday the annual Congress of the German Anthropo- 
, logical Society began at Frankfort. After an” opening address 


” “by the President, Prof. Lacae, on the development of anthropo- 


-logy during the last ten years, Dr. Schliemann ‘delivered a 

lecture on his latest excavations at Troy, He was followed by 

Prof, -Vircho&, on Mr, Darwin’s relations to anthropology. 
~ About 500 member, were present. ' 


DR. MACKINTOSH, Superintendent of Murthly Asylum, 
Perthshire, has been preserted by the patron, the Marquess of 
Ailsa, to the Natural History Chair in the University-of St. 
Andrew’s, vacant by the Mantel of Prof, Nicholson to 
A berdeen. 


` Tue-Trustees of the Gilckrist Educational Trust have arranged 
for courses of ‘*Science Lectyres for the People” during® the 
ensuing winter in five town#of Central Lancashire, in five Scotch 
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towns, and in Leicester, Lincoln, Chesterfield, Doncaster, York, 
Reading, and Banbury. The lecturers who will take part in 
them are Dr. Carpenter, F.R.S. (the Secretary to the Trust), 
Prof. Balfour Stewart, F.R.S., Prof. W. C. Williamson, F.R.S., 

“Dr. Martin Duncan, F.R. S., Rev. W. H. Dallinger, ERS., 


and others. & 


We learn from the Photographic Times (USS.) that the third 
Annual Convention and Exhibition of the Photographers’ Asso- 
ciation.of America was to meet at Indianapolis on the 8th inst. 
Mr, Muybridge, who has returned to America, purposes giving 
a series of lectures thi, autumn on instantaneous photography 
and what it has revealed. ° f 


CONCERNING the August meteors, Mr. Donald Cameron writes 
us from Aberfeldy, under date August 7, that there ‘Wasa bright dis- 
play the previous night witnessed by him from the right bank of the 
Tay. The meteois wereenany and brilliant, some of them tom- 
paring favourably with stars of the first magnitude ; ‘but they 
One of the 
longest in duration was one shot down àt right angles to the 
horizon from a point equidistant from Saturn and the fifth bright 
star in Auriga, The region north of the Milky Way-(which was 
bright and well defined) was the principal theatre of the display. 
At midnight the meteors became very rare, and Mr, Cameron 
waited tll 1 a,m., seeing scarcely any. He remarks on the 
striking apparent proximity of the stars to the earth in those. 
clzar mountainous regions, the brightness of the moon, though, 
m her last quarter, on the night in question, and the silence of 
the owls which had been very noisy for some weeks before., ' 


Mr. STANFORD has published a Map of the Seat of War in 
Lower Egypt, on the scale of two miles to the inch; it is ex- 
ceedingly clear, and likely to be of service to those desirous of 
watching the progress of operations ` 


THE several designs presented to the Commission for the large 
dome of the Paris Observatory are being exhibited “in the 
Museum of Astronomy established by Admiral Mouchez. ` The 
Commissioners have given the first prize to the design sent in by 
MM. Cail, of Paris. 

M. Duvaux, the new French Minister of Public Instruction, 
was formerly director of Nancy College. 
resigned, it is the first time that this high. office has been given - 
to a prefessor. ‘This circumstance is considered as being 1m- 
portant at a time when public bodies are showing such an interest 
in the cause of general and sfecial education. = 


k 4 a 

THE brickwork of the subterranean chambers of the Observa- 
tory of Paris, constructed for magnetic observations, is now quite 
finished. Admiral Mouchez intends to use a part of it, in order 
to stady the changes of a mercurial reflecting surface, produced 
by the attraction of celestial bodies, The changes will be 
observed with a collimator watching-the motion of the reflected 
image. The determinations will take place in an* underground 


corridor, of which the length is upwards of forty yards and may 


be con idered as being of ‘invariable temperature.. - 


A FIRE, caused by an electrical wire at the Paris Opera 
House, has created quite 
althorgh it has been sv 
of the public, Mr. Geoffroy, a wire manufacturer in Paris, 
has taken a patent for covering electric wue with asbestos. 
Experiments, which* will be repeated officially have proved 
that the copper can be biftned without any spark being conducted 
outside. Another fatal accident from a similar cause occurred 
last week ın Paris. Two young people wishing to introduce. 
themselves into the Tuileries Gardens without paying the 
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entrance-fee,to a fair,-came in contact with the wire conducting 
the electricity of a Brush machine to the lamps, and were 
killed instantly. : F 


Pror. Macai has recently made ¢ a protistological analysis of 
the water of Lake Maggiore, takgn at a depth of about 200 feet 
between ‘Angera and Arona, There.is a propogal, it is known, 
to supply Mılan nith potable water from this source. No 
injurious Jacterza or flagellata were detected, The small deposit, 
probably from the bottom of the lake, is pronounced innocuous ; 
it consists partly of harmless inorganic matter in reduction, and 
incapable of further evolution. The few diatom scales in it are 
harmless, ‘being pure silica. fhe very small number of live 

organisms,’ as an Awabz radiosa, Auerb., some Diatoms, and 
Chlorococcim vulgare, Grév., indicate that the water is pure; 
for otherwise the r life would be impossible. The Diatoms and 
Chlorococeum, feeding on inorganic matter, cannot serve as 
criteria of the presence of putreseible substances, These 
organistns were always found alive, even several months after 
extraction, so that their presence in small quantity could not be 
very hurtful; still it Would be well to Be the water contain- 
ing them. 
tion serviceable for industrial.and domestic use. (For further 
details of this research we mu-t refer to the Rendiconti of the 
Reale Istituto Lombardo, vol. xv. fasc. ix., x.). 


In an article on Foreign Chinese Literature the North China 
“Herald, in a recent issue, refers to the translation of modern 
In May, 1877, a, Committee of 
the general body of missionaries in China was appointed to 
superintend thé publication of a series of scientific and educa- 
tional works in the Chinese language for use among the Chinese. 
This project has been carried out ever since, and a large number 
of text-books are now undergoing translation at the hands of 
Smologues. The majority of the workers are missionaries, but 
their ranks have been largely recruited from other sources, The 
subjects undertaken are of a most comprehensive nature. They 
include treatises on logic, mental and moral philosophy, political 
economy, philology, jurisprudence, the philology and structure 
‘of plants, anatomy, mathematical physics, church history, meteor- 
ology, astronomy, chemistry, trigonometry, algebra, natural 
philosophy, zoology, ethnology, mineralogy, physical and. poli- 
tical geography, history, besides other works. The undertaking 
of this large and important series of works reflects the highest 
credit on the industry and intelligence of the missionary body, 
But the work of putting the Chinese in possession of the 
results of Western knowledge has not been confined to the mis- 
sionaries. The Inspector-Gener@l of Chinese Customs, Sir 
Robert Hart, who is known as an indefatigable educator of the 
Chinese, is now superintending the translation of a series of 
scientific text-books into the Chinese vernacular. The Imperial 
College at Peking is assisting in the worke 


A MEETING of Japanese /:terati, versed in European, Chinese, 
and Japanese languages, was recently held in Tokio. Among 
those present were the officers of the education and other de- 
partments, who regret the confusion and intricacies of the Japa- 
nese spoken and written languages. The object of the meeting 


< was to consider the best steps to be taken for purifying the 


Japanese language from all foreign elements, After a lengthy 
discussion it was decided to publish grammars and other books 
in Kana, or the syllabary systema’ Ythout the employment of 


. Chinese characters. A periodical 1s also to be devoted to the 


furtherance of this scheme, The project seems a visionary one. 
The Chinese element in the Japanese language is a very ancient 
and pofverful one. All Japanese philosophy, much of its 
religion, its arts and’ sciences, have come from China, and have 
brought their terminology ‘with them. Even at the present day, 
when the Japanese want a name for western inventions, for 


on” 


. 


Infine, ‘Prof. Maggi pronounces the water in ques-, 


steam, railways, &ĉ., they go to China fq them. Not many 
years since, a Japanese gentleman, who hgs since risen to a high 
position in the service of his country, ‘gravely proposed the 
abolition of all kinds of Japanese and Chinese writing, and the 
application of Latin letters to the Japanese language’ This 
reform is more radical than that now proposéd, but it would 
seem almost as easy of accomplishment, 


WE. have received from New South Wales an ‘interesting 
Report of the Trustees of the Australian Museum for 1881. 


This Museum is open on Sundays, when the attendance is “very 


large indeed. The total number of visitors was 11 5,655 being 
an increase of 3192 on the number for 1830. | 
attended on Sundays was 41,660, being an increase. of 8963 on 
the number for 1880, while ‘the attendance*on week-days de- 
creased by §771 The average daily attendance on week-days 
was 281, and on Sundays Sor. The collections made during 
the‘dredging excursion to Port Stephens in November, 1880, 
were in some orders and families very extensive, but they have 
not yet been entirely worked out.” The crustacea have been de- 
termined by Mr. HaswelJ, and the mollusca by Mr. Brazier. 
The vertebrates are all well known species, excepting some small 
deep-sea fishes. Most of the specimens were obtained within 
Port Stephens itself ; and, with some differences in detail, they 
represent a fauna very similar to that of Port Jacksorf. The 
total number of species (invertebrata) procured may be roughly 
estimated at 700. Of these. the mollusca, chiefly of minute 
kinds, comprise 450 species (1500 specimens), forty-seven of 
which are new to science. There were obtained also many fipe 
specimens of sponges, of species hitherto unrepresented in the 
Museum. Among the corals there are several rare species, and 
some are new. Many other important additions have been made 
to the Museum. Among the collections purchased have been 
many. very valuable ethnological specimens from the South Sea 
Islands, of a kind which it is daily becoming more difficult to 
obtain, A collection of fishes from New Guinea was also pur- 
chased. The Trustees are about to publish a Catafogue of the 
Crustacea of the Australian Seas. ‘his work has been prepared 
by Mr. W. A. Haswell, M.A, B.Se., and will te of great 
scientific velue, containing, as it does, descriptions of all known 
Australian species, many of wkich are new to science. A Cata- 
logue of the collection of fossils has also been prepared. "Both 
of these will shortly leave the >rinter’s hands. Mr, Brazier has 
been engaged in cataloguing the collections of shells, ‘The most 
important work undertaken by the Trustees during the year has 
been the renewal of the exploration of the caves of the Colony ; 
for which object a special sum of money was voted by Parlia- 
ment. The bones obtained there are all of recent origin, belong- 
ing to still existing species of the kangaroo, wallaby, wombat, 

opossum, &c, The Siluro-Dezvonian fossils, however, obtained 
from the limestone rocks are of considerable interest, and will 
form a valuable addition to the Museum collection, In one cf 
the caves at Wellington, known as the Breccia: Cave, above 
1000 specimens. Were obtainec, many of them of great interest ; 


among others an almost perfect ramus of a Thylacoleo with the’ - 


articulating condyle; and the toe bones of a large species of 
Echidna. In another cave tke tooth of a Diprotodon and some 
bones of small marsupials were found. In some @ther shafts the 
bones were larger and more perfect than those in the Breccia 
Cave, Among | the most important discoveries were portions of 
the pelvis of an immense kangaroo, caudal and cervical vertebrae . 

jaws of large marsupials, especially five rami of Thylacoleo 
nearly perfect, and many good teeth, A list of the mo.t 
important specimens discovered is contained in the Appendix. -> 


WITH regard to the doctaring of wines by the process known 
as platrage (i.e, adding plaster of Paris, or calcium sulphate, 
whith decomposes the potassium tartrates, producing sulphate 
of potassium, and, preventing much ef the astringent and | colour- 
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ing matter from pasging into solution), the Canton of Berne in 
* September, 1879, issugl an ordinance; fixing as an upper limit 
for potassinm sulphate in wines so doctored, 2 grammes per 
litre, Various complaints then arose from merchants, who 
thought the regulation too stringent ; and the Direction of In- 


ternal Affairs nominated a Commission, consisting of Herren 4 


Lichtheim, Luchsinger, and Nencki to study the subject afresh. 
In their report (Fourzal fir Prakt, Chem.) they come to the conclu- 
- “Sions (1) that the perniciousness of plastered wines even when they 
. contain more than 2 gr, sulphate of potassium per litre, is far 
* from being demonstrated indisputably. e On the other hand it 
remains froved that wines strongly plastered have sometimts 


caused slight accidents, and it results from our theoretic study | white linen and zinc-white beiffg nearly equal to it, 


thatthe profonged use of such a drink cannot be without pre- 
-judice to health; (2) tħat we therefore do not think it well to 
leave the trade in plastered wines without any contiol While 
recognising the difficulty of fixing an absolute limit for plastering, 


Beneath larch tree `... wet te 1H CG 
PA white parasol wh tree tare 7250- 
‘5 small white paper arch... 35°0 
„ small arch of bright tinfoil 45°2 


Thus shade temperatures, measured during 17 hours of unin- 
terrupzed sunshine in the middle of the day, and within a few 
yards of the same spot, differed by no less than 25°7 C. ‘These 
observations were, however, made at Pontfésina, 5,915 feet 
above ihe sea-level, and so wide a range does not_ occur at lower 
altitudes. . ed 

The most effective shading material is, obviously that which 
most perfectly reflects solar heat ; and of all materials with which 
he had experimented white paper was found to be the best, 
The most 
trustworthy shade thermometer, therefore, is one havjng its bulb 


covered with a thin layer of one of these materials; or the — ~ 


naked layer may be shaded by a,small arch of y hite paper. 
The term ‘‘sun temperature,” as commonly employed, has a 
very vague meaning, If,a body could be placed in sunlight 


they approve as sufficient that of the ordinance in question ; on | under such circumstances as to absorb heat rays and emit none, 


the one hand, it guarantees the public against illness from use of 
wines “too much plastered, and on the other it is not a heavier 

a fetter for the producer than similar prescriptions in France, 

` where the interest in tolerance of plastered wines is vastly greater. 
_ Each buyer who has ordered a natural wine should have the 
right te refuse any wine containing more than o'6 gr. neutral 
sulphate of potassium per litre. The reporters are unable to 
` answer a question as to the action of plastered white wines on 


3> 


as ithe system as compared with red. 


its temperature would soon rise to that of the sun itself. But, as 
all good absorbers of heat are also good radiators, the elevation 
of temperature caused by the exposure of even good absorbers 
„to sunlight is comparatively small. Thus an isolated thermome- 
ter, with blackened glass bulb, placed in sunshine, will rarely rise 
more thar 10° C. above the temperature which it marks when 
screened from direct sunlight. Under these circumstances, how- 
ever, the thermometer loses heat not merely by radiation, but 
also by actual contact with the surrounding cold air. 1f the lat- 
ter source of loss be obviated, a much higher sun temperature _is 
obtained. Thus, the blackened bulb enclosed in a vacuous clear 


. THE additions to the Zoological Society’s Gardens during the | glass globe will sometimes, when placed in sunlight, rise as much 


- « -~ past week include a Macaque Monkey (Macacus cynomolgus) 


drom India, presented by Mr. F. Logie Pirie; two Silver 


as 60° C. above the shade, temperature, and a still higher degree 
-of beat may be obtained by exposing to the :un’s rays the naked 
blackened bulb of a thermometer enclosed in a wooden box 


Pheasants (Zuplocamus nycthemerus) from China, presented by | padded with black cloth, and closed by a lid of clear plate glass, 


Mrs. Hames ; a Peregrine Falcon (Falco peregrinus), European, 
` presented by Col, A. Brooksbank ; a Peregrine Falcon (Falco 
peregrinus) captured at sea off Ceylon, presented .by Mr. Tom 
Broune ; six Commofi Kingfishers (Alcedo ispida), British, pre- 
sented by Mr. T. A. A. Burnaby; two Slow-worms (Anguis 
JSragilis), two Common Vipers {Vipera derus), Briti-h, presented 


Thus he cbtained with such a box, on the 22nd of December, m 
Switzerland, when the air was considerably below the freezing 
point, a temperature of 105° C., and a still higher temperature 
gould doudtless be obtained by surrounding the thermometer with 
a vacuous globe before enclosing it in the padded box. These 
widely different temperatures, produced under different’ condi- 
tions by the solar rays, show that such observations can be com- 


-by Mr. Charles Taylore a Moustache Monkey (Cercopithecus | parative only when the thermometer employed ‘to measure them 


cephug) from West Africa, two Common Ravens (Corvus corax), 
British, two Common Boas (oa constrictor) from South America, 

, deposited; two Shags or Green Cormorants: (Phalacrocorax 
cristatus),’European, purchased. 





` “CLIMATE IN TOWN AND COUNTRY» 


is always surrounded by the same conditions. All the sun tem- 
peratures here mentioned were measured when the ‘‘ blackened 


bulb 7 vacuo” was laid horizontally upon a sheet of white - 


paper with its stem at right angles to the direction of the sun’s 
rays. i ' 
‘Soler intensity ” is relative only, and means the number of 
degrees through which the sun raises the temperature of a black- 
ened bulb zz vacuo over the shade temperature, Hence the two 


E speaker began by describing the construction and uses of | temperatures must be observed simultaneously, which is a labo- 


pe ey T the instruments with which he had studied the conditions 


of climate, for many years past, in various parts of Europe. 
For the determination of sun temperature, he used a thermome- 
ter technically known as the blackened bulb zn vacuo laid in full 
sunshine upon a sheet of white paper. The shade or air tem- 


rious operation when continyed half-hourly throughout the day. 
By the use of a peculiar celf-registering differential thermometer, 
however, which he had recently described to the Royal Society 
(Proceedings of the Royal Sociéty, 1882, p. 331), the v aximum 
solar intensity during the day is recorded by one reading only, 


perature was measured by an ordinary thermometer with a clear | The solar intensities,commented upon in this disccurre were” 
glass bulb and a scale engraved upon thestem. ‘This thermome-_| ascertained by subtracting, in each case, the shade temperature 
ter was placed upon the same sheet of paper, and was shaded by | from the sun temperature taken synchronously. The precautions ` 


a smal! white paper arch which admitted of a ffee circulation of | necessary are described “in ‘the 


air around the bulb. 

He then explained the terms ‘‘sun temperature,” “shade tem- 
perature,” and ‘‘solar intensity.” 
meant the temperature of free air in full sunshine. 
ought to be as 
a shade is produced, conditions are introduced which often 
entirely baffle the object of the observer. The shade of a para- 

- sol has-a different temperature from the shade of a tree, and this, 
again, differs widely from that of a house. The temperature of 


Strictly it 


By shade temrerature is | sun. 


ertained without any shade at all; for as soon as | surface, 


paper to the Royal Society just - 
uoted. - 
The chief things affecting climate are the following :—(r) The 
(2) Land and water—ocean and atmospheric currents. 
(3) Aspect—slope of ground, exposure or shelter. (4) Nature of 
(5) Reflection fiom Jand and water. (6) Rain and 
clouds—suspended matter in the air. 
solar rays, thickness of air. (8) Presence or absence of-aqueous 
vapour, Of these, the fyente are obvious and require no 
comment. The remaindeMfte less well known, but their, im- 


the shade of a sheet of tinfoil is quite different from that of a | portance demands our special attention. 


sheet of writing paper. Indeed it may be truly said that every 
shade has its own peculiar temperature. The following table 
‘shows the effect of- the area of shade, and of the quality of the 
shading material :— S 3 


1 Lecture delivered at the Royal seen of Great Britain, Febreary 


zo, 1882, by E Frankland, Esq, DeC.L., R.I., Professor of 
Chemistry in the Normal Schoot Science, South Kensington Museum. 
s Pata 3 m 
e eo 


} upon the stoppage of 


Clhmate, or rather gemal climate, is ultimately resolvable into 
two prime factors—sun-warmth and air-warmth. ‘he amount 
of sun-warmth (assumpngethe sun’s heat to be constant) depends 
upon two things anly—length of day, and quantity of suspended 
matter and aqueous vapour in the air, The warmth of the air 
depends upon contact with matter heated by the sun’s rays-and 
radiation from the earth by aquec us vapour, ` 


ae 
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(7) Latitude—incidence of , 
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' Thisheated mattes is :— (1) Sea or land: (2) Suspended matter 
in the air—cloud, dust, smoke. (3) Aqueous vapour. : 
These twò factors were first considered in their relation to 


COUNTRY CLIMATE 


The feeling of warmth end coméort in the open air is produced 
either by direct solar radiation, even if the air We very cold; or 
-by the warmth of the air itself. Upon both of these, the nature 
of the surface upon which the sunlight falls has a paramount in- 
fluence, as is seen from the results of experiments on sun tem- 
perature recorded in the following table :— 


INFLUENCE OF SURFACE 


f Norway, 
Greer grass o oo a asp eed sen’ 57°3 C 
Parched grass EE “ a. 612 
Bare soil... om My bon on 60°6 
Newly-mown grass ... s ie 56'5 

s White paper Sag se Canes 73°5 
ss Hesse Cassel. 

Black caoutchous `- Ka py C. 
Black silk S n i te 
Plane glass mirror ... iy Boxe eee 64°0 ° 
Slightly concave metallic mirror ... ae 64°0 
Green grass ... Se so nes bes 585 
White paper... ue. See. e oiia 67°7 

` Switzerland, Mortaratsch Glacier, 
Black caoutchouc” ... ms oes 39°0 Cc. 

. Bare white ice ‘es a a3 4757 
White paper 530 

Summit of Gornergrat, 
+ Dazzling white snow d yo C. 
White paper iie Ba 
Pontresina. 
White paper... re ci hs 662 C. 
Grass inks > an ane i : 54°0 
Grey rock ... Ween case iia ; 54°05 
Black caoutchouc .... # 564 
nei Diavoleaza, 
~ Black caoutchouc ... 39°1 C. 
Snow .. : 61'9 
White paper 65°83 
3 j Lialy. Bellagio. 

. Black caoutchouc sas yis OF 60o C. 
Black merino tee a ane see 59°0 
White linen .., sige tikes i 660 
White paper hd tad 66.3 


_ These results may be imitated with the powerful light from’ a 
Siemens’ dynamo-machine, [Experiments shown ] 

The warmth of the air over these surfaces was in the inverse 
order, caoutchouc heating the air most,*white paper and snow 
least. The nearer the colour of the ground approaches to white, 
the more genial will be the climate from radiation and the cooler 
will be the air. The nearer it gets to d/ack, the warmer will 
be the air and the less will temperature be due to radiation. 
Dark surfaces warm the air; light surfaces keep it ‘cool, but 
warm the Body by radiant reflection. The difference is substan- 
tially the same out of doors as that produced indoors by a close 
stove on the one hand, and an open fire on the other ; but calm 


- . air is required for the enjoyment of radiant heat. 


The sun’s radiant heat may be greatly reinforced by reflection 
from surrounding objects. These ogre two kinds of reflectors ; 
those which, like white paper, White linen, and whitewash, 
scatter the solar heat in all directions, and those which, mirror- 


like, reflect it in one direction only. To the former belong | 


snow,, chalk, light-coloured sand, and fight-coloured earth; to 

. the latter, water. The former are r&eful on whatever side they 
may be, the latter only when they are between the obseryer and 
the sun. The observations in the following table illustrate this 
effect of reflection from surrounding objects :— 
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e 
INFLUENCE OF REFLECTION FROM SURROUNDING OBJECTS 


From a whitewashed wall. Pontresina. 
387 C. 
27'7 ` 


From water, Top of cliff at Alum Bay, Isle of Wight. 


On white paper 10 feet from wall 
in adjoining meadow ... 


Direct and reflected rays `n eee 3 2C, 
Direct rays only owe tee tee aes 257 

Zurich, One mile from Lake, fot 
Direct and reflect€d rays... 34:0 Gi. 
Direct rays only... Se a ong ee 305 


M. Dufour has observed the same phenomenon oh the lake of 
Geneva between Lausanne and Vevaye He has measured the 
proportions of direct and reflected heat at five different stations 
on the northern shore of the lake, and the results are condensed 
in the following table :— i - 


s 


DUFOUR’S ORSERVATIONS 


Altitude of San Proportion of direct to reflected heat. 
3° 34’ to 4° 38 is 100 : 68. 
$ ya tes aee ee vee wee IOO 2 40 to 50, 
16°. ses tee sae we ae, IOO 3 20 to 30. 


When the sun was higher than 30° the reflected heat was 
hardly perceptible. Hence this reflection is of the greatest 
value in winter, when it is most wanted, and it also tends to 
equalise temperature during the day ; for in the early mornin 
and evening, when the sun is low, and his direct heat is small, 
the reflected heat is greatest. 

The bearing of these observations upon winter refuges for 


381 


invalids is obvious. While the primary conditions to be secured ` 


must ever be fine weather and a sheltered position, the next in 
importance 1s, doubtless, exposure all day long to reflected, as 
well as direct, solar radiation. To realise this, a southern 
aspect and a considerable expanse of water or snow are necessary. 
and it is important that the sanitarium should be considerably 
and somewhat abruptly elevated above the reflecting surface, so 
that it may receive, throughout the entire day, the uninterrupted 
reflection of the sun’s rays. At or near the sea-level, however, 
it ıs imporsible, owing to solid and liquid matters floating in the 
lower regions of the atmosphere, to enjoy anything approaching 
to a uniform temperature from sunrise to sunset. . 
Although this suspended matter exists even at great altitudes, 
the bulk of it floats below 5,090 feet, and whilst only one-sixth 


of the atmosphere is below this height, there 1s probably much . 


more than one-half of the suspended matter at a. lower elevation. 
As might be expected, therefcre, solar intensity is much greater 
at high than at low elevations, although the temperature of the 
air continually decreases-as it is further removed from the 
earth’s surface. The following tables contain observations illus- 


trative of this point :— 


SOLAR INTENSITY. 


‘gia Height’ Sun's Tadicaced 
ti : “i 
ora Barometer. Altitude. Intensity. 
i Inch g °C, 
Oatlands Park s.. 299 «1 60 1, 4r'5 
Riffelberg ... u 22°0 Go... 455 
Hornli ... bee 2r'2 6I a “481 
Gornergrat s.. 20'5 61 47:0 
Isle of Wight `30ʻ0 58.. 423 
Riffelberg 22°0 60 a 455 
Piz Languard 20°2 54-.. 458 
Whitby (0.00. ..-.. 30K 50 378 : 
Pontresina .. ua ae eee 24°0 49 44°0 
Bernina Hospitz... 22°6 5I 464 
Diavolezza ... .. 20°8 50 59°5 
Bellagio’ n. u ck ee 293 47 39°8 
e Shiahorn 2. ow... vee 286 46 43°5 
Schwarzhorn seit Shek 20° 46 455 


r 
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SHADE TEMPERATURES AT Noon AND DIFFERENT ALTITUDES 

- Stati8n. Height “ Sun's Tempera- 

(3 above Sea Altitude. ture. 

? Inch. a °C 

Oatlands Park _ I5O 60 30°0 

Riffelberg 8,428 60... 245 
Hornli © a 9,491 61 20°. , 

Gornergrat ... 10,289 61 wn. 14'2 

. Whitby ... a. ae 60 “50 32°2 

. Aak, Romsdal 20°... 49 36°2 

Pontresina ... we. 5,915... 49 26°5 

> Bernina Hospitz ... ... | 7,644 ... 5I Ig'l 

Diavolezza ' ... 9,767... 50 6'0 

Bellagio ...0 6. ue oe 700 i 47 28°5 o 
* Shtahorn. aS 8,924 46 230 
Schwarzhorn see 10,338 46 20°5 


Hence it follows that the difference of. šolar intensity between 
noon‘and sunrise and suset respectively i is less at great than at 
small elevations, a deduction which is substantiated by the ex- 
perimental data contained in the following table :— Š 


‘VARIATION OF SOLAR INTENSITY AT DIFFERENT Hours. 


Station. Tume, I say: Difference, 
°C og 
Isle of Wight .. Noon 42°3 46 
x » 3°30 P.M. 347 7 
j9 99 Noon 42°71 85 
” ” w 3.15 PM. 33°6 
A Gel’ Rea! ae oon 41.7 3 
» ap ve e 3.50 P.M. 33°3 8:4. 
At Sea ow. ow 8.30A.M. ... 338) i 
3o o- sya | Tees eee Noon ww 47} 79 
Riffelberg (8,428 ft.).. 8.20A.M. ... 40°9 46 
© N i 45°5 
„Gornergrat (10,289 ft.) A we 470 wt 
” n” 3 P.M. 4U7 f 3 


` Similar testimony is also afforded bya comparison of early 
and: late observations at widely different altitudes :— 


VARIATIONS oF SOLAR INTENSITY AT DIFFERENT ALTITUDES 


Sun’s Height Solar 
Station Time, Alntude above Inteosity. D.fference 
Ld AM. Feet. ` °C. oÇ, 
AtSea ... 7.35 ... 72 .. O0 ae 86 
Riffelberg... 7.45 .. 60 .. 8,428 `. '37°2 
> AtSea 1. 88 ..9 72 o BOS bs sag 
‘ Riffglberg... 8.20 60 8,428 ... 49°24 °° 


p 


The sun’s altitude was unfavuurable for the bur ar teed 
nevertheless, there were here observed differences of 8°6°C 
and 10°6". 

The farther we recede from the earth, the nearer we realise 
the conditions uf solar radiation altogether outside the limits of 
the atmosphere, where the solar intensity (assuming the sun’s 
emission to remain constant) is uniform from sunrise to sunset. 


- Throughout the dreary winter days, when, even in the country, 


a‘leaden sky oppresses us, it is tantalising to reffect that, at the 
moderate height of 5,000 feet, which can be reached by a 
balloon in a few minutes, there 1s probably blue sky and brillant 
sunshine. 

Latitude profoundly, though irregularly, affects air tempéra- 
ture, for in high latitudes less solar heat falls upon each square 
foot of the earth’s surface, and therefore the air resting upon 
that surface.is warmed to less extent. But obliquity of the sun’s 
rays, has no such influence on solar intensity, for the highest 
readings of solar heat at or near sea-level have been observed 
near to the Arctic circle, as is seen from the following table :-—~ 


` SOLAR INTENSITY IN DIFFERENT LATITUDES. 


. T : ” - 

ef Station’ Latitude. aiteude. pert: Intensity. 
At Sea ue a 4. 0 . 84 739 . 47 
Oatlands Park 52N. 6I 750 e 450 
Isle of Wight ŠI 4, 58... 723 o 423 
At Sea .. 23 55 56 TUT. 450° 
Cassel... a 5I 45 53 687 n oe 
Tosten Vierod ... 59,5 B26 ISG o 
Whitby... oe Shy wee t 505 678 ... 368 
Aak, Romsdal . 63 55 Lee 49 «825. 487 
At Sea .., 30 5, +. 48 70°3 43°¢ 
Bellagio... ... 45 aq 2 AT 68°3 39:8 


` 


These results show that, with’an obliquity.of only.6°, the sun 
temperature and solar intensity were respectively only 78° 9° and 
48°7° C.; whilst with an obliquity of 41°, there were $2°8° and 
48°7° C. On the equator at ‘noon, with a nearly vertical sun, the > 
solar intensity was actually 7° C. lower than in Romsdal, only a S. 
of the Arche circle, On the other hand, air warmth diminishes, 
as a rule, with increase of latitude, although, as the following - 
table shows, thére are some remarkable exce ptions; ; for it was r° 
higher in lat. 52° N, with an obliquity of 29°,ahan in lat. 5 N., 
with an obliquity of only 12°, and in tbe high latitude 63°, ‘with-, 
an obliquity of 41°, it was only 1°C in arrear of the air-warmth 
at the equator with an obliquity of only 6°. 


oe 
SHADE TEMPERATURE AT OR NEAR Noon 4 AND SEA- Lever. G 
un’s £ 
Station. e Latitude, Apparent- Temperature. 
5 R titude. 7 
At Sea, April ro... 458 37 18'9 ° 
4s March 23 ... °3I ,, 58 ... 263 
” ” 22 29 55 60 29°7 ' 
- » B.o 27 s 65 e 32°5 
os po LZ se ee 23 yy ee OSE an 328 i 
7 a WOO es ait BOs? Aes FP a. 204 
” » $3 Il, g 82 372 o 
` 239 yo I2 IO 5, 83 a 37°2 
s >i » u. 9» 85 2 365" 
” ” 6. O», 84 » 372 
” 2 4 : . 3 N. 8r 300 
” ” 3. 5 78 29'4 
2 29 2 8 »” - 75 31°7 
sy Feb. 24 1755 64 28'0 5 
5 » 20 2r,, 58 28°3 
” sy «19° 23 45 56 27°2 
PA $6 16 ses ast Oyy 48 .. 289 
OM. 27 sri wee 51 y 521 10'6 
Bellagio, Sept. 17 e ue. 45 ay 47 a 285° 
Oatlands Park, June 8 Ra . 52 5 61 300 ° 
Isle of Wight, May I3 Siy 57 = 289, 
» ” ” ao 2i ” ae ey 29°0 
EEJ ” 3, I I 5, * 30 o 
Whitby ... Aug. 16.. 54,, 50 32° 
~ Aak, Romsdal, July 15 ... 63,, = 49 362 a 
Shortly summarised, therefore, the conditions most favourable 
for‘a genial climate— `- 
Depending on solar intensity Depending on air tempera- . 
are— i ture, are— 
1. Great elevation above sea- x. Slight elevation above 


level. sea-level, 


2. A light coloured. ground 
and back-ground. 

3. Shelter. Reception of 
direct and reflected rays, 

4. A clear sun with white 
clouds. 

5. A clean atmosphere. Ng 
dust, smoke, or fog. 

6. A minimum of watery 
vapour in the air. 


2. A dark coloured” ground 
and back- ground. 

3. Shelter. - Reception of- 
direct and reflected rays, 

4. A clear sun with, white 
clouds. 

5. A clean atmosphere. No 
, dust, smoke, or fog. 

6. A maximum of watery 
vapour in the air. 





Thus whilst there are three conditions common:to both cate- 
gories, the three remaining ones are diametrically opposed to 


each other. 
Town 


CLIMATE. 


The climate of towns depends upon the same essential cadi: 
tions as that of the country, but some of these are more within 


our own control in towns, 


The great evils of our town climate are excessive heat in 


summer and cheerless gloom.in winter. 


We suffer less, however, ., 


from excessive solar intensity than continental cities between the 
same parallells of latitude, owing to the very causes which 


plunge us intu a more miserable gloom in winter. 
walls neither make our stregjsslook cheerful nor feel hot. 
„sad colours as brick, stone, stucco, or paint give to our houses 


Light-coloured 
Such . 


are soon changed to a grimy neutral tint, powerless to reflect 


either solar light or heat. 


The darker the colour of the houses, the cooler the streets and 


the hotter the rooms dutin sunshine, and vice versa. 


Whilst the 


summer climate in our streets and houses is thus, to a consider- - 
able extent controllable, that of winter, which depends so much 


on a clean atmosphere, is still more so. 


All our towns arenearly 


` 


r 
te 
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at thé Sea-level, a position favourable for air-, but not for sun- 
warmth. In pur large towns, however, we artificially create an 
impenetrable barrier to solar radiation by throwing into the air 
the imperfectly burnt products of bituminous coal. , 

These products are of three kinds—soot, tar, and stéam. 
Every ton of bituminous coal burntjn our grates gives off about 
6 ewts, of volatile but condensable products. Te less perfect 
the combustion the more tar and the less steam will be produced. 
If perfectly burnt“without any smoke, then about 9 cwts. of 
steam, occupying 27,359 cubic feet at 100° C., or 20,024 cubic 
feet at o° C, will be sent into the air. Now, 33,333 tons of 
bituminous ceal are, on the average daily consumed m London 
in winter, giving 667,460,000 cubic feet of steam at o° C, 

This combustion of enormous quantities of bituminous coal acts 
in the production of town f-g in tree ways :—1st. By supplying 
the basis of gll fog—condensed watery particles. znd. By deter- 
mining the condensation of atmospheric’ moisture in the form of 
fog. 31d. By coating the fog particles with tar, and thus making 
them more persistent. : 

All fogs have for their basis watery particles, and the greater 
part even of the suspended matters visible in a ray of electric 
light consists of these particles, for the air becomes nearly clear 
when it is héated somewhat above 100°C. [Experiment shown]. 
Everything therefore which increases the probostion of aqueous 
vapour in town air tends to produce fog. But aqueous vapour 
alone would probably never produce fog, for ıt condenses at once 
to large particles, which rapidly fall as rain, When, however, 
solid or liquid particles are present in the air, the minute spherules 
of fog are produced. This was first shown by Messrs, Coulter 
and Mascart, ia 1875, and their results have since been confirmed 
by Mr. Aitkin, The speaker showed that air filtered through 
cotton wool, though afterwards saturated with moisture, produced 
no fog when its temperature was lowered ; but as soon as a small 
quantity of the dusty air of the theatre was admitted fog was 
immediately formed, whilst, when a little coal smoke was ‘intro- 
duced, a dense and more-persistent fog was the result, - 

The fog once formed is rendered more persistent by the coating 
of tarry matter which it receives from the products of the imper- 
fect combustion of smoky coal, ` The speaker had made numerous 
experiments on the retaidation of evaporation by films of coal tar. 
He had found that the evaporation of water ina platinum dish 
placed in a strong draught of air was retarded in one experiment 
by 84 per. cent. and in another by 78°6 per cent., when a thin 
film of coal tar was placed on the surfaces, Even by the mere 

blowing of coal smoke on the surface of the water for a few 

_seconds, the evaporation was retarded by from 77°3 to 81°5 per 
cent. Drops of water suspended in loops of platinum wire were 
also found to have their evaporation retarded by coal smoke. 
Hence arise the so-called dry fogs which bave been observed by 
Mr, Glaisher in balloon ascents, some examples of which are 
given in the following tahle :— 


FOG IN COMPARATIVELY Dry AIR. 


Place of Ascent Al itude. Temp erature Degree of 


; Air. Humidity. 

Feet °F saturation 
Wolverhampton . «e 5,922 .. 535 6I 
Crystal Palace... 3,698... 38°5 62 
_ » ” sk 9,000 .. 325 52 
” ” » 1000 œ. 64°7 53 
Wolverton 11,000 30°0 68 
Woolwich 6,000 44'0 64 
” w 4,400 42'0 52 


Thus the smoke of our domestic fires constitutes a potent cause 
both for the generation and the persistency of town fogs. In 
London, at all events, if all manufacturing operations were 
absolutely to cease, the fogs would not be perceptibly less dense 
or irritating. Granting then this cause of town fogs, what are the 
remedies open to us? The speaker was of option that the 
substitution of a sufficient number of smoke-consuming grates 
(assuming a smoke-consuming graf 4o have been invented), for 

“ the 1,800,000 fire-places of London was quite hopeless, and that 
one remedy only could be of any appreciable service—she importa- 
tion of bituminous coal must be forbidden. This 1s a case in which 
individuSl effort can do nothing; but ştate or municipal action 
would be simple and decisive, : 

There need be no fear that the price of smokeless fuel would 


rise inordinately, for the sources of this fuel are too numerous’ 


and inexhaustible to admit of either a monopoly or a serious rise 
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in price. In addition to the enormous stores @of smokeless coal 
in the Welsh coal-fields, every bituminous eal yields a smokeless 
coke, either in the retorts of gasworks sr in coke ovens. On the 
average, 100 tons of smoky coal yields 60 tons of coke, the re- 
maining 40 tons being driven off as combustible gas, ammoniacal 
liquor and tar; and as there is an almost unlimited demand for 
these products, ıt is not unlikely that they would, under the 
circumstances contemplated, repay the cost of coking, and it 
is worthy of note that coal of very interior quality makes fairly 
good coke. 

The only objection to the domestic use of smokeless coal aid 
coke is the difficulty of lighting the fire, but this is obviated by - 
the use of gas as proposed by Dr. Siemens. In ordinary grates, 
hoWever, there is little difficulty in lighting and burniag these 
smokeless fuels if the throat of the chimney be contracted so as 
to increase the draught. In this way nearly every grate in 
London could be rendered sn okeless ag an expenditure of a 
couple of shillings. 

It i~ unnecessary to enumerate the many advantages of a 
smokeless atmosphere, but it may here be mentioned that JLondon 
fogs not only seriously injure health but annually destroy the lives 
of thousands. In one week alone upwards of 1,100 lives have ' 
been thus sacrificed in Londen. We have doubtless still long to 
wait before the only remedy for London fogs will be adopted ; 
but in the meantime, mmmunity from their effects, so far as the 
respiratory organs are concerned, may be obtained by the use of 
a small and very portable cotton-woo. respirator which is made, 
in accordance with the speaker’s directions, by Mr, Casella, of 
Holborn. [Respirator exhibited.] Armed with this httle in- 
stiument, he had often pasted through the densest and most 
irritating fogs with perfect immunity, breathing, in fact, all the 
time, air even purer than that of the country. Such a remedy is, 
however, obviously of extremely limited application. 

In conclusion he said, though we may, with justice, complain 
of the scanty share of sunshine now received by us, let us not 
forget that, in our coal-fields, we are compensated by va-t stores 
af ths sunlight of past ages. How far through electricity, the e 
stores can be evoked to supplement the piesent defective supply, 
he would be a bold man who would venture to predict. Let us 
not, however, continue to use this great legacy of light of the 
past to obscure the small one of the present, 





SCIENTIFIC SERIALS 


American Fournal of Science, July.—Contributions to meteoro» 
logy {seventeenth paper), by E. Loomis.—-The phenomena of 
metalliferous vein-forwation now in progress-at Sulphur Bank, 
California, by J. Le Conte and W, B. Rising, —Modes of cceur- 
rence of the diamond in Brazil, by O. A. Derby.—On the influ- 
ence of time on the change in the resistance of the cai bon-dise 
of Edison’s tasimeter, by T. C. Merdenhall,—Further observa- 
tions on the crystallised sands of the Potsdam sandstone of- 
Wisconsin, by A. A. Young.—On the origin of jointed 
structure, by G. K. Gilbert.—Break-circuit arrangements for , 
transmitting clock-beats, by F. E. Nipher.—Cirriped cı ustacean 
from the Devonian, by J. M. Clarke, 


Archives des Sciences Physiques et Naturelles, No, 7, June 15, 
—Contribution of astronomy to the solution of a problem of 
molecular physics, by M. R. Pictet.—-Study of the variations of 
kinetic energy of the colar system, by MM. Pictet and Cellerier. 
Swiss Committee of Geological Unification, by M. Renevier.— 
On a characteristic of the Batatas, whose singularity in the family 
of the Convolvulaceze has not been sufficiently remarked, by M, 
de Candolle.—Observation of Mr. Meehan on the variability of 
the English oak (Quercus robur), ant remark by M. de Candolle, 
—Note on Echinida gathered in the environs of Camerino 
(Tuscany), by M. Canavari. » : 
“No. 7, July 15 -—On the rotatory polarisation of quartz, by 
MM. Soret and Sarasin.—On the diffusion of bacteria, by M. 
Schnetzler.—- Petrogenic classification or grouping of rocks 
according to their mode of formation, adopted for academic 
instruction and for the museum of Lausanne, by M. Renevier, 





SOCIETIES AND ACADEMIES 
VIENNA 
Imperial Academy of Scjences, July 13.—O, Tumlirz, 
on a method for. researches on t@e absorption of light by 


+ —On the elasticity of rarefied gases, by M. Amagat. 
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of Oenone (215).%-I. Tesar, kinematic determinations of the 
outline of a warped screw-plane.—A. Wassmuth, on an appli- 


——— 


coloured solutions.——G. Gruss and -K. Koegler, on the orbit | without excretory canal of Petromyson marjnus, by M. Lggouic, 


—Direct observation of the motion of water in the vessels of 
plants, by M. Veigne. He describes microscopical observations 


cation of the mechanical theory of heat to the process of mag- | on cut stems of Tradescantia zebrina and Hartwegia comosa 


netisation.—W, Fossek, on some new derivates of isobutyl- 
aldehyde.—H. Weidel and R. Brix, contribution to the know- 
-ledge of cinchonic and pyrocinchonic acid.—A, Freund, on 
trimethene.—I, v. Hepperger, computation of the way of the 
comet 1874 ITT. (Coggia). : 7 - 

PARIS 


Academy of Sciences, August 7.—M. Blanchard in the 


` chair.—The following papers were read :—Researches on the 


action af ethylenic chiorhydrin on pyridic bases and on chinoline, 
by M. Wurtz.—EmpByment of photography to determine the 
trajectory eof bodies in’ motion, with ‘their velocities at each 
instant and their relgtive positions; applications to animal 
mechanics, by M. Marey. A body brightly illuminated is set in 


- motion before a dark screen, and its path photographed on a 


very sensitive plate. Thus M. Marey obtained the path of 
a’stcne wrapped in white paper and thrown in the air; such a 
stone whirled by means of a string; the same while a person 
walked forward ; a black baton with te:minal white ball, with 
` which the author traced the letters of his name, &c. To indicate 
velocity, the light is mterrupted (say) 100 ‘times a second, by 
rotation of a spoked wheel ; and to determine synchronism of* 
motion of different parts of a moving body, one of the spokes is 
broadened to doubie the length of eclipse at intervals.—On the 
sensibility of the cerebral lobes in mammalia, by M. Vulpian.: 
He isunable to confirm M. Couty’s observation of movements 
provoked by mechanical stimulation of the grey cerebral cortex. 
He considers the substance of the cerebral lobes to have but little 
sensibility.— A note from M. Vaison, at Saint Denis (island of 
Reunion), stated that a comet was there seen on June 16 in the 
Crab, with nucleus comparable to astar of the second magnitude. 
—Remarks concerring the problem of Kepler, by M. Radau.— 
Observations of solar protuberances, faculæ, and spots at the 
Royal Observatory of the Roman College, during the first six 
months of 1882, by P. Tacchini. The oscillations of the pro- 
tuberances, north and south, are regular and periodic ; the period 
of oscillation is less manifest for the spots, and for the facule ıt 
fails entirely. Spoß and faculæ present two maxima, between 
Æ 10° and*+ 30°, as in the last belf of 1881; (the faculæ reach 
higher latitudes than the spots). The protuberances figure in all 
zones, and their maxima correspond to those of the facule and 
spots. The minunum of protuberances, observed in December, 
extended into January; then there was an increase till March. 
Another minimum occurred in May.—On the longitudinal vibra- 
tions of elastic bars, &c. (continued) by MM. Sebert and Hugoniot. 
Having 
repeated his experiments with modified apparatus (especially the 
differential barometer), he affirms that down to the lowest pret- 
sures (and he reached two-tenths of a millimetre), there does 
not seem’ to occur a sudden change in the law of compressi- 
bility ~of gases, They- still follow-the law of Mariotte 
with little divergence.—On the influence of a quantity of 
gas dissolved in a liquid ow its superficial tension, by 
M. Wroblewski. In contradiction of M. Kundt’s theory, 


_ he finds that lowering the temperature, instead of retarding 


the decrease of scrface ten ion, accelerates it. The pheno- 
-mena are quite incependent of pressure, and depend on the 
state of saturation of the liquid surface (or quantity of gas dis- 
‘solved in the surface layer).—Numerical relatiens between ther- 
mal data, by M. Tommasi. When one metal is substituted for 
‘another ın a saline solution, the quantity of calorics liberated is, 
for each metal, aluays the same, whatever the nature of the 
-acid forming part of the salt or of the halogen body united to the 
metal,-~Resegrches on the telephone, by M. d’Arsonval. Various 
facts prove that the really active part of the wire is that lodged 
between the poles of the magnet ; thus in the two-pole telephones, 
all the wire not between the poles may be considered useless 
resistance. . He deseribes’an instrument realising this idea; it 


_ ‘transmits with great force and distinctness.—On the equivalent of 


iodides of phosphcrus, by M. Troost.—Heat of formation of 
the princ’pal palladium compounds, by M. Joannis.—Factitious 
purulent ophthalmia produced by the liquorice-liana (Abrus 
precatorius) or the jequirity of Brazil, by M. de Wecker.—Re- 
searches on chinoline and on Jutidine, by M, Amé Pictet.—The 
vaso-dilator nerves of the ear, by MM. Dastre and Morat.— 
Researches on the pancregs & eyclostomes, and on the liver 


verifying recent views of M, Boehm.—Simultaneous existence of ` 


floweis and insects on the mguntains of Dauphiné, by M. 
Musset. 
mutually wa#ting, Heckel’s objection to cross-fertilisation on 
the score of absence or rarity of these ayxiliary animals on 
flower-bearing summits loses all value.—M. Bigi-presented a 
self-winding t clock, depending on thermo-electric currents 
produced by variations of temperature. a ie 


ue 
BERLIN 


Physiological Society, [ly 28.—Prof. Du Bois Reymond 
in the chair.—Dr. Saltet has, by a series of experiments in the 


Berlin Physiological Institute on frog’s hearts that were traversed _ 


by different liquids, and placed in various baths, sought to deter- 
mine the cause of their fatigue.” It appeared that the carbonic 
acid formed by the heart-muscle in its action acts preyudicially to 


Flowers and inseets being never simultaneously and * 


š 


its nutrition and work ;@t diminishes the height and frequency- “ 


of the pulse, so long as it is in contact with the muscle-fibres. . > 


On the other hand, fatigue of the heart_.does not occur, when, 
by strong contractfon, the carbonic acid, is separated from the 


muccle-fibres, ahd, mixing with the nutritive liquid, is carried . 


away with it. For prevention of fatigue, moreover, those 
baths acted very favourably, iuto which the carbonic acid 
easily diffused, e.g. alkahne and ordimary  salt-solutions ; 
whereas, in an oil-bath which does not take up the carbonic 
acid, fatigue occurs very quickly, under like conditions. 
A heart fatigued in the oil bath, being brought into a salt-solu- 
tion, while the same nutritive liquid passed through, the fatigue 


disappeared, and the pulsatiors reappeared, probably because_ 


the carbonic acid could now diffuse away. _ Quite similar results 
were arrived at by Herr Joseph Denys by experiments on_ other 


involuntary muscles of the frog, whose contractions, with maxi- ` 


mum stimulation, were indicated by the kymographion. It 
appeared from this investigation, also cairied òut under the 
guidance of Prof, Kronecker, that carbonic acid is the most 
probable cause of the diminished work, as the curves mcreased 
in height when, during rest, the muscle was traversed by liquids 
which cou'd absorb the carbonic acid, —Prof, Kronecker reported 
fmally on experiments by Dr. Wedenski, on’ the muscle tone in 
electric stimulation. The observations were made with a tele- 
phone, and showed an essential agreement between the number 
af the vibrations heard and the frequency of the electric stimuli. 
On voluntary contraction of his arm-muscles, Dr.. Wedenski 
heard a deep humming tone, whereby, on the whole, the data 
- af previcus observers as to the pitch of the muscle-toné were 
confirmed, 
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aS _ YEXT-BOOKS (OF ANATOMY 
‘Handbuch der Vergleichenden Anatomie. Laitfaden bet 

Zoologischen und Zootomischen Vorlesungen. By Prof. 

E. Oscar Schmidt. Eighth edition, pp 327. (Jena, 

1882.) : i 
Lehrbuch dereVergleichenden Anatomie der Wirbelthiere 
- auf Grundlage der Entwichelungsgeschichte. By Prof. 

Rt. Wiedersheim. First parts pp. 476. (Jena, 1882.) 
T is now {hirty-three years ago since Oscar Schmidt, 
‘4 then a young Privat Docent, published the first 
edition of his “ Handbook of Comparative Anatomy” as 
a.guide to his course of lectures. Sugcessive generations 
of students have called for successive editions, until in 
the present year the author is in the enviable position of 
issuing the eighth edition of his Handbodx,.and he has 
added to its value by now for the first time illustrating it 
with upwards of 100 well executed- woodcuts. It would 
be out of place, and indeed quite unnecessary, to enter 
intoa detailed criticism of a work, so well known as the 
present, and which-has obviously supplied a want felt by 
so many students. As regards the general motive of the 
book we may say that it presents an outline of the com- 
parative anatomy both of the Invertebrata and Vertebrata, 
written ın a clear style and methodically arranged. 

He classifies animals into eight groups: Protista and 
Protozoa, Ccelenterata, Echinodermata, Vermes, Arthro- 
` poda, Mollusca, Tunicata, Vertebrata. This classifica- 

tion, will scarcely commend itself to the more ardent 

members of that school of zoologists, which bases taxo- 
nomy on embryology; and which considers no system of 
classification is of value unless it expresses the path that 
has been taken by aninals in the course of their evolu- 
tion. By these zoologists Prof. Schmidt's system will 
without doubt be regarded as old-fashioned. But it has 
the merit of simplicity, and this from the student’s point 
of view is no slight recommendation. Moreover, taxo- 
nomic systems, more especially of the Invertebrata, 
based on supposed phylogenic relations, are as yet mere 
speculations. They have their value, no doubt, as group- 
ing together certain ascertained f&cts, and as suggesting 
new directions for investigation. But they are in: the 
main quite hypothetical, and without such fixity of know- 

ledge as will give them permanent value. y 

There is one point in the classification of the Mammalia 
followed by Prof. Schmidt, to which we must take very 
decided exception. We refer to the adoption of the 
placenta as a dominant character in the subdivision of 
the- Monodelphia. Milne-Edwards, Huxley, Haeckel, 
and Carus have all undoubtedly attached much import- 
ance to this organ in taxonomy, but from the fuller know- 

. ledge that we now possess, both of its form in various 
mammals and of the mode in which it is shed during. 
parturition, it is clear that its characters are not of such 
primary value as to ,ovtweigh, in framing a system of 
classification, those furnished, by the other organic sys- 
tems, In placing the Prosimii (Halkafsn) amongst the 

De.iduata, Schmidt has committed a similar error to that 
«into which Haeckel has also fallen. For the Lemurs, 

whose placentation has been carefully studied both by 

~ VoL. xxvi—No. 669 


Pod 


Alphonse Milne-Edwards in Paris and by W. Turner in 
Edinburgh, are unquestionably as adecMuate as a mare, 
a pig, or a whale. In the lemurs, as in thes: animals, 
the villi are diffused over the greater part of the sur- 
face of the chorion, and the saz of the allantois is 
relatively large. The evidence, therefore, is altogether 
opposed to retaining them in the position in which 
Schmidt has placed them amongst the deciduata. Again, 
he ranks the Edentata in the Adeciduata, but there is no 
uniformity in the charaeter of the placenta in this order 
of mammals, In Manis undoubtedly ij is non-decfluate 
and diffused ; in Ovycterdpus it is broadly zonular,; whilst 
in the Sloths it is deciduate and composed of numerous 
discoid lobes. : ! ' 
Prof. Wiedersheim’s Lehrbuch differs from that of Prof. 
Schmudt in being lımited to the comparative anatomy of 
the Vertebrata. It is-a new candidate for public favour, 
and as yet only the first part has been published. In this 
part, after a short general introduction, the author treats 
ig succession -of the integument, skeleton, muscular, and 
nervous systems, including the organs of sense and 
electrical apparatus of the several classes of vertebrates- 
The modifications in the form and arrangement of the 
different systems are examined, therefore, rather in their 
anatomico-physiological than in their zoological aspects. 
By limiting himself to one only of the great divisions of 
the animal kingdom, the author has been enabled, within 
the compass of a volume of moderate size, to enter much - 
more fully into the consideration of the several systems 
than_was possible in Prof. Schmidt's treatise, and he has 
produced a work which, when completed, will be of 
service to those students who desire a fuller acquaintance 
with the details of vertebrate structure. For students of 
Human Anatomy this book wil] have a special interest, 
as the subject is treated so as to throw great light on the 
modifications of structure met with in other vertebrates 
when compared with man. The author indeed appears 
to have had in his -mind, in planning out the work, the 
needs of students of medicine ; and he has been desirous 
of giving to their anatomical training a wider and more 7 
philosophic range than it frequently possesses. The 
teaching of anatomy in our medical schools is unfor- 
tunately too much entrusted to men whose main object in 
life is the practice of surgery, and who follow anatomy 
for a time merely as a training for that practice. It 
becomes therefore in their hands a dry specialty. The 
varied and complex structures of the human body are 
regarded almost exclusively as parts which are liable to 
disease and injury,and which may require surgical inter- 
ference, whilst -the marvellous beauty of their physio- 


logical and morphological relations is ignored. Wher. - 


human anatomy is taught from a scientific, and not from 
a mechanical point of view, it becomes a medium for the 
exposition of the great facts and principles of develop- 
ment and morphology, and its value-as an educational 
instrument is enormously increased. 

We can recommend Prof. Wiedersheim’s “ Lehrbuch,” 
both to students of medicine and to their anatomical 
teachers, as a work in which they will find a clear and 
concisely written description of the great facts of verte- 
brate structure ; by the perusal of which much that may 
seem obscure in the constructioneof the human body. wil} 
be illuminated, and great additional® interest will be im- 
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parted to their Studies. The book is copiously illustrated 
with well execute woodcuts, most of which are original, 
and have been specially prepared for the purpose. z 





LETTERS TO THE EDITOR 


[The Editor docs not hold himself responsible for opinions expressed 
by his corressondents, Nether can he unde take to return, 
` or to correspond with the writers of, rejected manuscripts. 
7 No notice is taken of anonymous communications, 

’ [Phe Editor urgently requests correspondents to keep their letters 
we, short as possible, The pressute-on his space is so great 
i that it is imposyble otherwise to ensure the appearancé even 

of communications containing inie esting and novel facts.] 


i e School Museums 


Tn the new insiructions to inspectors as to the application of 

‘ the New Code to Elementary Schools, it is stated that a 

Museum will be required in a school in order to. make a school 
“excellent” under the ‘‘ merit” clause. : 

es I would suggest to your reader» that here is an excellent oppor- 


tunity for their employing the scientific knowledge they possess | 


in promoting the study of nature in‘a very simple and easy 
7 ~ manner, Let them offer first to instruct and intere:t teachers 
and pupil teachers in some one branch of hnowledge—let it Be 
botany, ‘geology, or entomology. Let them show the teachers 
how to collect and press, say a dozen plants, help them to classify 
and nime them, buth in English and Latin, and let them teach 
say to the First Standard, what they know on the subject, 
R making the children bring each plant after it has been shown. 
. Even in town schools there will be some country friend who 
could send up two or three specimens every week in the :piing 
and summer. - 5 
I would suggest that the discarded child school books will 
make herbaria, and conyenient books for catalogues of speci- 
mens, 
Por a geological museum a small cupboard with, say -in this 
neighbomhocd, seven shelves, would hold two specimens from 
- each of cur prominent strata, Lower, Middle, and Upper Lias, 
the Midford, or gs Mr. Witchell, of Stroud, wants to call them, 
the Cogteswold Sands, the Inferior Oolite, Fuller’s Earth, and 
Great Oolite, all of which can be seen from this parish if the 
two higher beds are not actually in it. On theinside of the cup- 
; board doors m'ght be put, boldly co’oured, sections of the strata, 
a aa Geologists might greatly help in seeing that the names of the 
strata and specimens were correctly given and pronounced, and 
a catalogue written out. And if prizes were given to promote 
even the most elementary knowledge in teachers and scholars, 
much would be dane to make ‘‘ science subjects” interesting and 
useful, j 
I would cuggest that natural history societies and field clubs 
should take this in hand in their own neighbourhoods, and by, 
the expenditure of avery small um of money start a natural 
' history mustum in every school. A. SHAW PAGE 
Selsley Vicarage, Gloucestershire, August 17 7 





T ~ Two Kinds of Stamens with Different Functions in the 
= same Flower 


In NATURE, vel. xxiv. p. 307 is a very interesting letter on 
this subject, in which w hile the functions performed by the two 
kinds of stamens are very cléarly indicated, the modus operandi 
of fertilisation, it appears to me, is less clearly expressed. I 
have witnessed in many instances the visitation by various species 
of large Hymenoptera, such as Xylocopa and Bombus, of species 

. _ ‘especiallyeof the geus Melastoma, possessing stamens in all 
` poin's corresponding to that occuring in the Meerta described 

in the letter referred ‘to and what takes place seems to be as 
follows. The large bees pagent make for the yellow platform 
offered by the shozt stamens, perhaps because they do not per- 

' „ceive the pistil and long stamens owing to their projection again: t 
the broad petaled corolla of the same colour in the background, 

and invariably receive the pistil between their legs, their feet 

- settling on the fork of the coi nective, the instant effect of which 

. is to‘collect the whole of the long stamens into a bunch, and to 

-- depress their anthers downwards and away from the body of the 

visiting bee, while the pistil remains in constant contacte with its 

ventral side, At the gnonfent of the bee’sCeparture the hooks 

on the bee’s feet by pulling on the connective fork raise the 
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anthers of the long stamens, so as to brixg the tips of ghe col- 
lected bunch into contact with its sides and abdomen, Dr. 


Miiller’s statement ‘‘by moving the connective fork of the - 
larger ones” is somewhat ambiguous; for it-is movement only 


' [in one direction that is of avail in raising the anthers of the 


larger stamens, pressure at thé connective hook of course tends , 
to depress the anthers and keep them apart-from the bee’s 
abdomen while a very slight backward pull at ence raises the 
anther. R vd F 
In various obervations azd discussions arising out of this 
letter, both Dr. Burck (the assistant director of the Botanical 
Gardens in Buitenzorg) and myself were able tg observe a fact ~ 
of cons'derable importance that there was, at any tate in those 
species examined by us, a great difference in the pollen of the ` 
two kinds of anthers. Theepollen from the short stamens was, 
large and three-cornered, while that of the longer ones was very 
much smaller and of a more oval shape; and wifile both forms 
were found on the pistil, only the pollen from the long stamens 
seemed to be fertile. We Gould not detect any of the short 
stamened pollen with tubes ejected. HENRY O., FORBES 
Wai, Amboina, Ma} - 3 


2 Habit of Spiders 

I HAVE frequéntly observed that when a shock of any kind is 
imparted to the leaves or twigs, to which the web cf the garden 
spider is affixed, the animal shakes violently in the centre of the 
web, so as to become almost or totally invisible to the eye; 
this quivering or dancing motion being kept up for many 
seconds, and then suddenly stopped, The same thing occurs, I 
have noticed, when a stick is presented suddenly to the occupant _ 
af the web. The reason for thece movements, which appear to 
be effected by the spider in succession pulling the upper portion 
of the web downwards by means of his strong hindermost pair 
of legs, and then :uddenly releasing it (the natural elasticity of ` 
the web greatly assisting the occupier in the execution of these 
movements), seems to be founded upon a desire on the part of ~ 
the spider to effect concealment when it feels that danger is near ; 
just as we notice gnats and crane-flies dance rapidly up and 
down, evidently with the desire of rendering themselves invisible, 
whilst at rest on the window pane, trusting no doubt to their 
speedy flight and general invisibility for protection when on the 
wing. s K FRANK J. ROWBOTHAM ` 
42, Loftus Road, Shepherds Bush, W., August 21 








Messrs. McAlpine’s Atlases ` a 


I DOUBT not but you will grant me the privilege of replying to ` 
the remarks made by Prof. Parker under the above heading in 
your last issue, and fortunately in doing so I will not require to 
trespass much upon your valuable space. -The letter deals first 
with myself personally, then with the Atlases. 

With regard to his reference to my student h’story, it may 
suffice to say~that I had no connection with the Biological 
Laboratory at South Kensington some three or four years ago. 
I studied at the Royal School of Mines from 1872 to 1875, 
spending Session 1874-7% in the’Biological Laboratory; but as ' 
to the alleged copying of diagrams of type dissections, how, I 
ask, was this possible when, as far as known to -me, such 

Again, his statement as to my having presented myself for 
examination in the two following years, appearing each time a 
place or two lower in the second class is equally destitute of 
fact. I was re-examined in 1876 and 1878, but instead of 
appearing either higher or lower in the second class, I invariably 
stood at the bottom of it. . 
- Ineed not dwell farther upon a personal matter, and it will 
not be necessary, after the atove explanation, to say much about ` 
the Atlases. The opinions expressed with regard to my work it 
is not for me to call in question, but will simply content myself 
with saying that it has been favourably commented on by’ 
journals—scientific and medical, at hcme and in the colonies— 
only one of which I quote, Prof. Parker speaks of my work as 
being ‘of the most ina&urate and slovenly description,” while 
the Canadian Journal of Medical Science says: ‘The truthful- 
ness, accuracy, and neatness which mark each’ of’ its pages 
compel us to speck in very high'terms of this book.” 

Polwarth Gardens,gEdinburgh, July 31 D. MCALPINE 
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ORANGE CULTURE IN FLORIDA.—A correspondent inquires 
for the best work on this subject; perhaps some of our readers 
may be able to answer,- 2 i A z 
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e THE *# EIRA” EXPEDI TION 


A TER flie horrors of the Jeannette expedition, every 
++ \one will be relieved to learn that on Sunday Mr. 


- Leigh Smith and ail his men were safely landed at 


Aberdeen in the Hoge, under the care of Sir’Allen Young. 
Sir Allen has nöt been long im attaining the object for 
_which he set out, although the safety of the #ira expedi- 


~> tion would hava been secured, even had no help been 


sent from England, for when they reached Matotschkin 
Schar, they found ‘both the Willem Barents and a 
Russian vesgel. The scientific results of the expedition, 
we regret to say, are almost zz/. 

On June 14, 1881, the Zzva left Peterhead. The ice 
reached very far south, and n@ opening could be found 
to enable“her to get north until the middle of July. Franz 
Josef’s Land was reached on July 23, and the £zra steamed 

` along the coast to within fifteen miles of Cape Ludlow. 
The ice was closely packed to the north, so it was de- 
cided to return to Gray Bay and wast till a more favour- 
able opportunity should present itself to proceed. On 
August 7 the Hira was made fast to the land-floe near 
Bell Island, and a storehouse was erected of materials 
taken out in the ship. On August 15 she left Bell 


‘- Island, and, being unable to pass to the eastward of 


’ Barents Hook, she was made fast to the land-floe off 
Cape Flora, The next few days were spent in collecting 
plants and fossils, which unfortunately were lost with the 
vessel. On August 21 the Æra was heavily nipped by 
the ice, and about 10 am. a leak was discovered, and 
barely two hours elapsed till the vessel had to be 
abandoned: All the boats were saved, and most of the 
men saved some clothes and bedding. — 

The tent was ultimately erected on Cape Flora, and here 

+ the expedition spent the winter, making the best of their 
circumstances. But little food had.been saved, and the 
party had therefore to keep a sharp look out for wal- 
ruses, bears, and other native game, on which they lived, 


ı and on which, along with a daily drop of rum, they main- 


tained their health, according to the report of the surgeon. 
There-were one or two cases of illness, but no trace of 
scurvy, though 70° of frost were at times experienced. In 
June the ice was cleared away, and on the-2ist four boats 
were started from Cape Flora, with twenty-five men and 
provisions for six months. The £77a men were more 
fortunate than the discoverers of ‘Franz Josef Land in 
their escape; for although they had-sometimes to drag 
their boats over the ‘ice, they reached Novaya Zemlya, at 
Matotschkin Schar, on August 2. Next day they were 
sighted by the William Barents, and as Sir Allen Young, 
‘in the Hoge, was only a mile away, Mr. Leigh Smith and 
his men were soon welcomed on board the steamer sent 
to rescue them. ‘ i 
When Mr. Smith publishes bis detailed narrative, we 
may find that he has been able to make some addition to 
a knowledge of the geography and natural history of the 
region where he has winteied, though we fear it cannot 
be much. All his collections went down with the Zzra, 
so that science cannot bea great gainer by his expedition. 
Until details aie to hand, it is impossible to say whether 
the catastrophe to the vessel could have been avoided, or 
whether it was one of those accidents for which all Arctic 
explorers must be prepared. The ice seems to have been 
in motion very early this year for that region, and we know 
that it has come down unusually far south ; any informa- 
tion concerning the movements of the ice in high lati- 
‘tudes during the past spring and summer would be 
welcome. : i 
The following is an interesting extract from the journal 


.. report upon Cape Flora (obtained by the Times Aberdeen 


Correspoydent), giving an account of the birds, bears, 
and walrus seen during the winter spent there :-— 

“On July 25, 1881, we reached Gray Bay, at, Cape 
Grant and Cape Crowther. There are large loomeries a 
short distance up the bay on the water side. Many 
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rotgees had their young among the basaltic columns of 
the lofty cliffs. Other birds were alsa§seen, including the 
snow bird, the molly, the boatswain, the Arctic lern, dove- 
-kies, the eider duck, the burgomaster, and the kittiwake. 
At the east side, near the head of Gray Bay, there were a 
good number of snow birds and dovekies building, but 
too high up for one to obtain the eggs. At-Cape Stephen 
there was’ a large loomery, and at Cape Forbes there 
were a few looms, a good number of rotgees and dove- 
kies, and some snow birds. At Bell Island the same 
species of birds were seen, and on the south side-there 
was a large loomeryand nests of kittiwakes, dovekies, 
rotgees, snow birds, and burgomasters. Rein-geese and 
brent-geese were seen and-shot on the cliffs 700 feet high, 
but no nests were seen. At Cape Flora there was 
a very large loomery, and also mang rotgees, dovekies, 
kittiwakes, and snow birds. On the lowland several snow 
buntings and sandlings were seen, but no nests were 
found. The looms lay their eggs on the bare rock, and 
the dovekies and rotgees lay them in the crevices of -the 
rocks. The kittiwake makes a nest of mud and moss. 
The snow bird makes a rudimentary nest of moss and 
feathers, but of no definite shape. Each species seems 
sto occupy a separate part of the cliff. The rotgees and 
dovekies left about the first week in September. Looms 
were very scarce after September-10. -On September 22 
a few burgomasters, snow-birds, mollies, kittiwakes, eider 
ducks, and brent-geese were seen, but getting very scarce. 
One or two snow buntings still remained on the land on 
October 13. Three or four snow birds, and occasionally 
a burgomaster or molly were seen hovering around out- 
side the hut which had been erected, and on October 28, 
while we were killing some walrus, two snow birds, two 
or three mollies, and burgomasters.were seen, and re- 
mained for two or three days eating the refuse of the 
carcases. .On February 8 a snow owl was seen. This 
was the first bird to arrive. On February 18 two or three 
flocks of dovekies were seen following to the north-west, 
and on the 2oth there were a great nunfber seeg in the 
water, 
the land-floe, and it was filled with rotgees and dovekies. 
On March 9 the first loom was seen,ybut it was not until 
the end of March that they began to settle-on the rocks, 
and then‘they would only stop on the chffs for a few 


hours and go away for four or five.days. We were not- 


able to get up the hill to shoot any until April 16. On 
April 20 the first snow bird was seen. A falcon hawk 
appeared on April 22, on which day two burgomasters 
were also seen. On April 24 the molly was seen, On 
May 6 the kittiwakes came. It was not until about Juné 
Io that the looms remained on the rocks for more than 
two or three days at a time, but after that date the females 
began to take their places ready for laying the eggs, and 
| on June 20 three eggs were obtained. Foxes were con- 
stantly troubling us during the winter, coming r'ght up to 
the door after blubber, and would only run a few yards 
away when anybody went ‘out to drive them off. We 
were obliged to shoot some at last as they became almost 
tame. Bears were more numerous while we had the 
watér close outside the land ice. They would come 
walking along the edge of the land ice, and when they 
got scent of the house would walk right up to it. During 
the dark we killed four or five every moreh, except 
November, but we saw on an average two a week. One 
moonlight night in November there were five or six bears 
within 400 yards of the house, but we could not get a shot 
at any of them unless we kept very still until the bear 
came up tothe house. Wenever shot afemale bear from 


October to March 13. This is animportantfact. They were > 


always'very large male bears. Several times on examining 
the contents of the stomach we found them full of nothing 
but grass; -but in the spring they generally had -been 
feeding on seals, and more than once we obtained a good 
bucketful of oil for cocking pifrpoges out of ‘the bear's 


e 


On. March 2a lane of water was made close to _ 


at 


$ 


` Jand, about 309 yards to the eastward of the house. 
“old she-bears with young cubs were seen before we left 
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stomach. Onceea bear had eaten a large piece of greasy 
canvas which had Been thrown away and had been blown 
some 200 or 300 yards from the house. He then came 
up to the house and commenced to eat our blubber, but 
was immediately shot. On February 20 a bear was seen 
about 350 feet above the hill at the back of the house. 


"Some hands went up with a rifle and found that the bear 


had a hole there, out of which they could not get it 
—fortunately for them, as they had only one rifle 


_with them, and tkat would not go off, the lock having 


been frozen: We never saw any young bear with it. The 
last time the bear was seen at its hole was on March 1. 
No 'tratk of a bear could be traced up the hill, but the 
foot-marks-of an old bear and a cub were seen on the low 
No 


the ‘land’in Juné. In July, 1881, on nearing Cape 
Crowther, walrus were seen lying on ‘loose pieces of ice in 
great numbers. Sometimes twenty or more were counted 
-huddled up in a heap on a small piece of ice. By going 
quietly in a boat you ‘could get within twenty or thirty 
yards of thein before they took much notice of you, but 
after the first shot was fired they tumbled into the water, 
and would go swimming about and barking round the 
boat, but never attacked us. In September:they were 
very numerous ‘on the loose ice round Bell Island, and 
also in the water off Cape Flora. On October 28 five 
were shot lying on the ice edge. When the daylight re- 
turned in February, walrus were constantly seen swimming 
about in the water. A land fioe began to form in March, 

and no water remained within seven or eight miles of the 


land, but frequently on looking with the glass from the | 


hill, ‘walrus could be seen in the water, and on June 13 
the land ice broke away, and on June 15 the five walrus 
were shot. A boat that went over to Bell Island reported 
that walrus were lying in scores on the loose 1ce round 
about Bell Island. Mr. Leigh Smith thinks that the 
walrus leave the country during the winter, but seem to 
remain gn the water, especially if it is shallow. They 
never saw any signs of their taking the land and lying up 
for the winter. White whales and narwhal were seen in 
great numbers in September and October travelling to 
the south-east, and in June one or two large shoals were 
seen travelling west and west-north-west.” 





PROFESSOR HAECKEL IN CEYLON: 
IV, 


PRE. HAECKEL, in describing his first impression of 

Galle, does not fail to-mention as one of its principal 
features the long lines of shady Suriya trees and flowering 
Hibiscus, planted by the Dutch, and giving the. streets 
the appearance of a garden. He says nothing, however, 
of a plague produced by the Suriya, and noted by other 
travellers, namely, the hairy green caterpillar, which 
frequents it in great numbers. At a certain stage of its 
growth it drops to the ground, and there hides in order to 
pass‘through its metamorphosis. When, as often happens, 
it alights on some passer-by, it inflicts a sting more 
severe and far more lasting than that ofa nettle or star- 
fish. 

The professor found himself, as might have been 
expected, a welcome guest to all the cultivated and 
wealthy merchants of Galle. The few days of his stay 
there were passed at Queens-House, formerly the official 
residence of the Governor, now the property of Messrs. 


, Clark, Spence and Co., by whose present head, Mr. Henry 


Scott, Prof. Haeckel’ was hospitably entertained, every 
facility being afforded him for the prosecution of his 
studies. Among the English residents to whom Prof. 
‘Haeckel brought letters, and who vied with each other in 


making his visit to Galle both profitable and agreeable, he’ 


. makes : special mention of Capt. Blyth and Capt. Bayley. 


7 Coatinued from page 377. 
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The Villa Marina of the latter endeman is one of the 
most charming spots in the neighbourhood of Galle. 
Built upon a rock jutting far out into the sea, but thickly. - - 
grown with screw pines, it commands a lovely view of ~ 
the town and harbour, with a picturesque foreground of 
tugged black rocks, whick serve to enhance the beauty of 
the fairy-like tropical garden immediately surrounding the 
Villa. 

“ Among the many charms of this gafdeń I was parti- 
cularly interested to find several beautiful examples of the 
Egyptian Dhum-palm (Ayphane thebaica). The stem of 
this palm does not, like others of the same fafnily, consist 
of a slender column, but has forked branches, like the 
Dragon trees, or Dracaeng; each limb carries a crown. 
of feather-shaded leaves. I had first seen this remark- 
able palm in the Arabian village of Tur, at *the foot of 
Mount Sinai, and I gave a description of it in my work 
on ‘Arabian Corals.’ Great, therefore, was my surprise 
at finding it here in so altered a dress that I should . 
scarcely have recognised it. The process of, adaptation 
to its altered conditions of existence had completely + 
transformed thg@ tree. The stem was at least twice as 
large and stròng as that of the Egyptian Dhum Palm; 
the forked branches were more numerous, shorter, and 
closer together; the huge, feathery leaves were much 
larger, more luxuriant, and thicker, and the flowers and 
fruit appeared, as far as my memory served, to have 
gained in size and beauty. 

“Tn fact every part of the tree-had been’so modified by 
the forcing climate of Ceylon that its inherited charac- ` 
teristics seemed in great measure to have disappeared. 
This magnificent tree had been sown from Egyptian 
seed, and im twenty years had reached a height of thirty 
feet. 

=f Capt. Bayley’s charming villa, the Miramare of Galle, 
is as interesting to the zoologist as to the botanical 
student. “A miniature menagerie ‘constructed"in fhe 
court-yard contains many curious mammalia and. birds, 
as for example, an ostrich from New .Holland, several 
owls and parrots, and a native ant-eater (Manis). This 
last, together with some curious fish, Capt Bayley was so 
kind as to present to me; and later on, at Belligemma, he 
sent me a Christmas present ofa pair of interesting, Loris 
(Stenops).. 

“ But more attractive to me than even these curious 
animals was the. splendid coral which covered the sur- 
rounding rocks; even the little harbour in which the - 
Captain moored his boat and the stone jetty which formed 
the ianding-place were profusely covered with it, anda 
few hours sufficed to‘secure valuable additions to my col- 
lection of corals, A large proportion of the ‘animal life 
inhabiting the extensiv@ coral banks of Galle is here to 
be found, as it were, epitomised; gigantic black sea- 
urchins and red star-fish, numerous crabs and. fishes, 
brigkt-coloured snails and ‘mussels, and curious marine 
reptiles of many kinds swarmed on the coral branches E 
and crept from between their crevices. No bettér-or 
more convenient spot could be found for the-establish- - 
ment of a zoological station than Captain Bayley’s villa, 
which, as it so happens, his approaching removal to 
Colombo renders him willing to dispose of” ,, 

Once landed on a coral reef, Prof. Haeckel finds ‘him- 
self at the goal of his desires, and his account of the sub- 
marine coral banks which to a great extent block. the 
entrance to the harbour of Galle is too interesting not to 
be given at length. He regrets at the outset that -he_ 
could only devote days*instead of weeks to their examina- 
« În this respect, the Viennese artist, Ransonnet, 
was more fortunate. Possessed of every necessary appli- 
ance, includings a diving-bell, he was able to devote 
several- weeks to the inspection of the corat banks of 
Galle, and has given a minute description of them in his 
illustrated work on Ceylon (Braunschweig, Westermann, 
1868). Fou- coloured plates, for which. he made the - 
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sketches under water in his diving-bell, give a striking 
representation of the coral insect “in his habit as he 
lives.’ Fôr my own part, it is nine years since, in the 
spring of 1873 I visited the coral banks of Tur at the foot 
of Sinai, and there first became acquainted with the 
wonderful manifestations ‘of life in this submarine fairy 
land. My interest was roused to the highes§ pitch, and I 
endeavoured, in my popular treatise on “Arabian Corals" 
(Berlin, 1876), Dhiefly to describe the organisation of these 
curious animals and their mode of life in common with 
that of various other creatures, The corals of Ceylon as 
I_studied tem at Galle, and afterwards in more detail at 
Belligemma, recalled pleasant memories and enriched 
my mind with a store of fresh, observations.” 

“The marine fauna of Ceylon is indeed closely related to 
that of thé Arabian shore of the Red Sea, the two having 
many genera and species in common. But in number 
and variety of forms of life, the extensive bay of the 
Indian Ocean with its varied coast formation is far richer 
than the confined Arabian Gulf where the conditions of 
life are simpler and more uniform, and I found consider- 
able variations underlying the apparently similar physiog- 
nomy of the coral banks in the two distritts. Those of 
Tur were chiefly characterised by warm tones, such as 
yellow, orange, or red, while the coral groves of Ceylon 
displayed little but green in every variety of shade. 
Yellow green Alcyonaria alternated with sea-greea 
Heteropora, malachite green Anthophylla with olive- 
green Millepora, emerald green Madrapora and Astrea 
with brown-green Montipora and Meandrina, Ran- 
sonnet has justly remarked on the predominance of green 
throughout the island of Ceylon. Not only is this ‘ ever- 
green isle’ decked the whole year through with verdure 
that never fades, but even the animals that inhabit it are 
for the most part green in colour. The most frequently 
occurring birds and lizards, butterflies and beetles, are ‘of 
a brilliant green hue; so also are many of the fishes and 
crabs, Amphinome and Actinia; even animals which 
elsewhere are seldom or never green, here don the prevail- 
ing livery ; such are star-fish (O¢/zurid@), sea-urchins, sea- 
cucumbers, giant-mussels ( Tridacna), and many others. 
The explanation of this remarkable phenomenon must he 
sought for in the Darwinian theory of development, 
especially in the law of adaptation as applied to the 
‘sympathetic selection of colour,’ which I have demon- 
strated in my ‘Natural History of Creation’ (seventh 
edition, p. 235). The less the colour of an animal differs 
from that of its surroundings, the less likely it is to attract 
the attention of its enemies; it is better able also to 
approach its prey unobserved, and its chances in the 
struggle for existence are thereby indefinitely increased.” 

““ Natural selection will stredgthen the resemblance in 
colour between animals and their surroundings, as being 
of advantage to the former. The coral banks of Ceylon, 
with their inhabitants, afford as good an illustration of 
this theory as the animals dwelling jn the woods and 
thickets of the island, and in purity’ and brilliancy of 
colour the former have a distinct advantage. It would 
be a great mistake to imagine that an effect of monotony 
resulted from this tendency to uniformity of colour. On 
the contrary, the eye is never tired of admiring the mani- 
fold combinations and modifications which occur, and 
which are heightened by the not infrequent juxtaposition 
of other colours, Just as the brilliant hues, red, yellow, 
or blue of many of the birds and insects of Ceylon 
‘heighten the effect of the dark green foliage, so the coral 

banks gain in beauty from ontrast with the many- 
coloured marine animals which frequent them. Such 
are delicately variegated little crabs and fishes which seek 
their food among the coral branches. Many of the 
corals themselves are of gay and pleasing colours, e.g. 
rose-red Procilloporæ, red.or yellow star coral, violet and 
brown Heteroporæ, and Madreporæ, &c. Unfortunately, 
these lovely colours are for the most part very fugitive, 


“and disappear after a short exposure to the air. 


l 


The 
cilia and bright tentacula of the sensigive polypi are with- 
drawn and concealed the instant the coral is disturbed, 
and the whole becomes dull and colourless.” 

“The eye which has been charmed -by the brilliant 
hues of the coral grove and its inhabitants is held spell- 
bound by the beauty and variety of form revealed by 
these animals. Each individual coral may wel] be com- 
pared to a flower and each group: of coral branches to a 
plant, a tree, or a bush. Indeed, the belief that coral 
was a vegetable growth was formerly universal, and it 
was long before the idea of its animal, origin gained 
general acceptance. An entrancing and tiuly feiry-hke 
view of these marvellous coral banks® may-be had from a 
boat during ebb tide, when the sea is calm. In the im- 
mediate neighbourhood of the fort af Galle the water is 
crystal clear, and so ‘shallow that the.keel of the boat 
sometimes grates against the coral, and the outlines of 
the branches can be distinguished even from the walls of _ 
the fort above. A great variety of the most beautiful and” 
remarkable polypi are here comprised within a very small 
space, and before many days were over I had amassed a 
large collection.” an : 

“Mr. Scott’s garden, which he had kindly placed at my 
disposal for drying purposes, presented a very remarkable 
appearance during the days of my stay at Queen’s House. 
The lovely tropical plants seemed to be competing for 
the’ prize of beauty with the strange marine creatures 
which had usurped their domain, and the delighted natu- 
ralist wandered up and down feasting his ‘eyes.now on 
the one and now on the other, uncertain as to which 
should carry off the palm. It was impossible not to be 
struck by the similarity in form between the polypi and 
many of the ‘garden plants; and the orchids and spice 
lilies Wweie;-in their turn, harcly distinguishable from 
insects. It was as though the two great kingdoms of the 
organic world intimated their desire to change places,” 

“The majority of the coral which I collected in Galle 
and afterwards in Belligemma was obtained by divers. 
These I found quite as skilful and enduring as the Arabian 
divers I had employed nine years before at Tur. Armed 
with an iron stake they loosened large blocks of coral 
from their foundation, and raised them-with great dex- 
terity into the boat:' Many of the blocks weighed trom 
50 to 80 pounds, and it cost no little trouble and care to 
deposit them safely. Some of the most beautiful varie- 
ties are so brittle, that they break with their own weight 
when taken out of the water, and cannot by any possi- 
bility be preserved entire.” 

“ The full beauty of the coral banks cannot be seen from 
above, even though the water be so shallow that the points 
of coral scrape the keel of the boat. Not possessing a 
diving-bell, I learnt with a little practice to swim to the 
bottom with my eyes open, and most marvellous were then 
the effects of the mystic green light in which the submatine 
world was bathed, so different from the rosy light of the 
upper air. The forms and movements of the swarms of 
animals peopling the coral banks were doubly curious and 
interesting thus seen.” 

“ A multitude of curious fishes, crabs, snails, mussels, 
star-fish, &c., feed on the coral insect, upon which they 
make their dwelling, and these coral eaters—which may 
be classed among parasites—have acquired the most 
abnormal forms apd weapons of defence and aggression, 
in the course of their adaptation to their peculiar mode of 
life. But not without risk does the naturalist venture 
among the coral groves. The Oceanidz, guardians of 
the treasures of the deep, warn off the rash intruder in a 
thousand ways. The fire-coral (A@ziepora) and the 
Meduse swimming among them burn, when touched, like 
the worst of stinging nettles. and the floating stings of 
many Syzancera are as painful and dangerous as those of 
thescorpion. Then the nip of crabs, large and small, is 
a peril by no means to be despised. Black sea-urchins 
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(Diadema) bore their long barbed stings into the flesh of 
the foot, where they®break off and remain, inflicting pain- 
ful and dangerous wounds. But the worst of all injuries 
to the skin are inflicted by the coral rocks themselves, 
The myriads of hard points and edges with which they 
are armed inflict numberless wounds on the hands which 
attempt to uproot them.” 

“I never in my life had such a Jacerated and smarting 
skin as after a few days diving and coral fishing-at the 
Point de Galle. The wounds did not heal for several 
weeks. But what were such temporary sufferings as these 
in comparison wita the wealth of mew impressions and 
delights*with which this visit to the wonderful coral-banks 

` of Ceylon enriched my whole future life !” . 





_ THE BRITISH ASSOCIATION 


THE fifty-secord annual meeting of the British Asso- 

~ciation was opened yesterday at Southampton, 
when Sir John Lubbock resigned the presidency to Dr. 
C. W. Siemens, F.R.S., the president-elect. We have 
already given such full details concerning the -arrange- 
‘ments, that at this stage little more remains ‘to be said. 
All the provisions made by the local committee appear 
to be quite satisfactory,and although we cannot éxpect 
the attendance to be so large as at the Jubilee last year, 
still some eminent foreign men of science are expected— 
Helmholtz, Clausius, Du Bois Reymond, J. P. Cook, 
Langley, Von Rath, Baumhauer, and others. 


INAUGURAL ADDRESS BY C. WILLIAM SIEMENS, D.C.L. 
_ (Oxon), LL.D. (Giasc. AND Dust.), Pu.D., F.R.S; 
. F.C.S., MEMBER Inst. C,E., PRESIDENT 


. In ‘venturing to address the British Association from this 
chair, I feel that I have taken upon myself a task involving very 
serious responsibility. The Association has for half a century 
fulfilled the important mission of drawing together, once every 
year, scientists from all parts of the country for the purpose of 
discussing guestions of mutual interest, and of cultivating those 
personal relations which aid so powerfully in harmonising views, 
and in stimulating concerted action for the advancement of 
science, à 

A sad event casts a shadow over our.gathering. While still 

moufning the irreparable loss Science had sustained in the 
person of Charles Darwin, whose bəld conceptions, patient 
labour, and genial mind made him almost a type of unsurpassed 
excellence, telegraphic news reached Cambridge just a month 
ago, to the effect thet our Honorary Secretary, Professor F. M., 
Balfour, had lost his life during an attempted ascent of the 
Aiguille Blanche de Penteret. Although only thirty years of 
age, few men have won distinction so rapidly and so deservedly, 
After attending the lectures of Micnael Foster, he completed his 
studies of Biology under Dr, Anton Dohrn at the Zoological 
Station of Naples in 1875. In 1878 he was elected a Fellow, and 
„in November last a member of the Council of th: Royal Society, 
when he was also awarded one of the Royal Medals for his em- 
bryological researches. Within ashort interval of time Glasgow 
University conferred on him their honorary degree of LL.D., he 
was elected President of the Cambridge Philosophical Society, 
and after having declined very tempting offersefrom the Univer- 
sities of Oxford and Edinburgh he accepted a professorship of 
.Auimal Morphology created for him by his own University. Few 
men could have borne without hurt such a stream of honourable 
distinctions, but in young Balfour genius and independence of 
thought wef€ happily blended with industry and personal 
modesty; these won for him the friendship, esteem, and ad- 

miration of all who knew him. 

Since the days of the first meetin z of the Association in York 
in 1831, great changes have taken place in the means at our dis- 
posal for: exchanging views, either personally or through the 
medium of type. The creation of the railway system has 

. enabled congenial minds to attend frequent meetings of those 
special Societies, which have sprung mto existence since the 
foundation of the British Association, amongst which I need 
only name here the Physical, Geographical, Meteorological, An- 
hropological, and Linnean, cultivating abstract science, anf the 
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nstitution of MechanicaleEngineers, the Institution of Nayal 
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Architects, the Iron and Steel Institute, the Spciety of Telegraph ' 


Engineers and Electricians, the Gas Institute, the Sanitary Insti- 
tute, and the Society of Chemical Industry, representing ap- 
plied science. These meet at frequent intervals in London; 
whilst others, having similar objects in view, hold their meetings 
at the University towns, and at other centres of. intelligence and 
industry throughout the countPy, giving evidence of great mental 
activity, and producing some of those very results which the 
founders of the British Association wished to,see realised. If 
we consider further the extraordinary development of scientific 
journalism which has taken place, it cannot surprise us when we 
meet with expressions of opinion to the effect that the British 
Association has fulfilled its mission, and should Pow yield its 
place to those special Societies it has served to call into exist- 
ence. On the other hand, it gnay be urged that the brilliant 
success of last year’s Anniversary Meeting, enhanced by the com- 
préhensive address delivered on that occasion by emy distin- 
guished predecessor in office, Sir John Lubbock, has proved, at 
least, that the British Associatioħ is not dead in the affection of 
its members, and it behoves us at this, the first ordinary gather- 
ing in the second half cestury, to consider what are the strong 
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points to rely upon for the continuance of a career of successand _ 


usefulness. . 

If the facilities bbught home to our daprs of acquiring scien- 
tific information have increased, the necessities for scientific 
inquiry have increased-in a greater ratio. The time was when 
science was cultivated only by the few, who looked upon its appli- 
cation to the arts and manufactures as almost beneath their con- 
sideration; this they were content to leave in the hands of 
others, who, with only-commercial aims in view, did not aspire 
to further the objects of science for its own sake, but thought 
only of benefiting by its teachings, Progres» could not be rapid 
under this condition of things, because the man of pure science 
rarely pursued his inquiry beyond the mere enunciation of a 
physical or chemical’ principle, whilst- the simpler practitioner 
was at a loss how to harmonise the new knowledge with the 
stock of information which formed his mental capital in trade, 

The advancement of the last fifty years has, I venture to sub- 
mit, rendered theory and practice so interdependent, that an 
intimate union between them is a matter of absolute nécessity 
for our future progress. Take, for instance, the art of dyeing, 
and we find that the discovery of new colouring matters derived’ 
from waste products, such as coal-tar, completely changes its 
practice, and renders an intimate knowledge of the science of 
chemistry a matter of absolute necessity to the practitioner, In 
telegraphy and in the new arts of applying ‘electricity to light- 
ing, to the transmission of power, and to metallurgical opera- 
tions, problems arise at every turn, requiring for their solution 
not only an intimate acquaintance with, but a positive advance 
upon electrical science, as established by purely theoretical 
research in the laboratory. In general engineering the mere 
practical art of constructing a machine so designed and propor- 
tioned as to produce mechanically the desired effect, would suffice 
no longer. Ourincreased knowledge of the nature of the mutual 
relations between the different forms of energy makes us see 
clearly what are the theoreti] limits of effect; these, although 
beyond our absolute reach, may be looked upon as the asym- 
ptotes to be approached indefinitely by the hyperbolic course of 
practical progress, of which we should never lose sight. Cases 
arise, moreover, where the introduction of new materials of con- 
struction, or the call*for new effects, renders former rules wholly 
insufficient. In all these cases practical knowledge has to 
go hand in hand with advanced science in order to accomplish 
the desired end. 3 

Far be it from me to think lightly of the ardent students of 
nature who, in their devotion to research, do not allow their 
minds to travel into the regions of utilitarianism and of self- 
interest. These, the high priests of science, command our utmost 
admiration; but it is not to them tliat we can look for our current 
progress in practical science, much less can we look for it to the 


‘rule of thunb” practitioner, who is guided by what comes ` 


nearer to instinct than to reason. It is to the man of science, 
who also gives attention to practical questions, and to the practi- 
tioner, who devotes part of his time to the prosecution of strictly, 
scientific investigations, that we owe the rapid progress of the 
present day, both merging more and more into one class, that of 
pioneers in the domain of nature. .rIt is such men that Archi- 
medes must have desired when he'refused to teach his disciples 
the art of constructing his powerful ballistic engines, exhorting 
them to give their attention to the principles involved in their 
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constriction, and that Telford, the founder.of the Institution of 
Civil Engineers, must have had in his mind’s eye, when he defined 
civil engineering as,“ the art of directing the great scurces of 
power in nature.” i i x 
These considerations may serve to show that althcugh we see 
the men of both abstract and applied science group themselves in 
minor bodies for the better prosecution of specigl objects, the 
points of contact between the different branches of knou ledge 
are ever multiplying, all tending to form part of a mighty tree— 
the tree of modern science—under whose amjle shadow its 
cultivators will find it both profitable and pleasant to meet, at 
sleast once a wert; and considering that this tree is not the 
growth of one country only, but spreads both its roots and 
branches far and wide, it appears desirable that at these yearly 
gatherings other nations’should he more fully represented than 
has hitherto beén the case. The subjects discussed at our meet- 
. ings are witlout exception of general interest, but many of them 
bear an international character, such as the systematic collection 
of magnetic, astronomical, meteorological, and geodetical obser- 
vations, the formation of a universal code for signalling at sea, 
and for distinguishing lighthouses, and*especially the settlement 
of scientific nomenclatures and units of mea‘urement, regarding 
all of which an international accord is a matter of the utmost 
practical importance. e,- pee xy 
As regards the measures of length and weight it is to be re- 
gretted that this country still stands aloof from the movement 
initiated in France'towards the closé of last century ; but, con- 
sidering that in scientific work metrical measure is now almost 


universally adopted, and that its use has been already legalised in” 


this country, I venture to hope that its universal adoption’ for 
commercial purposes will soon follow as a matter of course. The 
practical advantages of such a measure to the trade of this 
country would, 1 ‘am convinced, be very great, for English 
goods, such as machinery or metal rolled.to current sections, are 
now almost excluded from the continental market, owmg to the 
unit measure employed in their production- The principal im- 
pediment to the adoption of the metre consists in the strange 
anomaly that although it is legal to use that measure in com- 
_ merce, and although a copy of the standard metre is kept in the 
Standards’ Department of the Board of Trade, it is impossible 
to procure legalised rods representing 1t, and to use a non- 
legalised copy of a standard in commerce is deemed frandulent. 
Would it not be desirable that the British Association «hould 
endzavour to bring about the use in this country of the metre 
and kilogramme, and, as a preliminary step, petition the Govern- 
ment to be represented on`the International Metrical Commis- 
sion, whose admirable establishment at Sèvres possesses, inde- 
pendently of its practical work, considerable scientific mterest, 
as a‘well-found laboratory for developing methods of precise 
measurement. . i 
Next in importance to accurate measures of length, weight, 


~ and time, stand, for the purposes of modern science, those of 


electricity. 
The remarkably clear lines separating conductors from non- 
> conductors of electricity, and magnetic from non-magnetic sub- 
stances, enable us to measure electrical quantities and effects with 
almost mathematical precision; and, although the ultimate 
nature of this, the youngest scientifically investigated foim of 
energy, is: yet wrapt in mystery, its laws are the most clearly 
established, and its measuring instruments (galvanometers, 
electr: meters, and magnetometers), are*amongst the most 
accurate in physical science. Nor could any branch of science 
„or industry be named in which electrical phenomena do not 
occur, to exercise their direct and important influence. 
If, then, electricity stands foremost amongst the exact sciences, 
it follows that its unit measures should be determined with the 
- utmost accuracy. “Yet, twenty years ago very little advance had 
_ been made towards the adoption of a rational system, Ohm 
had, it is true, given us the fixed- relations existing between 
electromotive force, resistance, and quantity of current; Joule 
had established the dynamical equivalent of heat and electricity, 
and Gauss and Weber had proposed their elaborate system of 
absolute magnetic measurement. But these invaluable.re-earches 
appeared only as isolated efforts,-when, in 1862, the Electric 
Umt Committee was appointed- by the British Association, at 
the instance of Sir William Thomson, and it is to ‘the long- 
continued activity of this Committee that the world is indebted 
“for a consistent and practical system of measurement, wh'ch, 
- after being modifiel in details, received universal sanction last 
„year by the International Electrical Congress, assembled at Paris. 


°* 


At this Congress, which was attended officsally by the leading 
physicists of all: civilised countries, the at&mpt was successfully 
made to bring about a union, between the statical-system of 
measurement that had been followed in Germany and some 
other countries, and the magnetic or dynamical system developed 
by the British Association, also between the geometrical mea‘ure 
of resistance, the (Werner) Siemens unit, that had been gene- 
rally adopted abroad, and the Dritish Association unit intended 
as a multiple of Weber’s absolute uniz, though not entirely fulfil- 
ling that condition. The Congress, while adopting the absolute 
system of the British Association, referred the final determina- 
tion of the unit mea-ure “of resistance to an International Com- 
mittee, to be appointed by the representatives of the several 
Gévernments ; they decided to retain thg mercury starfllard for 
reproduction and comparison, by wkich means the advantages 
of both systems are happily combined, and much valuable labour 
is utilised; only, instead of expressing electrical quantities 
directly in absolute measure, the Congress has embodied a 
consistent system, based on the Obm, in which the units are of 
a value convenient for practical measurements. In this, which 
we must hereafter know as the ‘‘practical system,” as distin- 
guished from the “ absolute system,” the units are named after 
leading physicists, the Ohm, Ampére, Volt, Coulomb, and 
Farad. z 

I wculd venture to suggest that two further units might, with 
advantage, be added to the system decided on by the Inter- 
national Congress at Paris, The first of these is the unit, cf 
magnetic quantity or pole. Itis of much importance, ang few 
will regard otherwise than with satisfaction the uggesticn of 
Clausius that the unit should be called a ‘‘ Weber,” thús retain- 
ing a name most closely connected with electrical measurements, 
and only omitted by the Congress in order to avoid the risk of 
confusion in the magnitude of the unit current with which his 
name had been formerly associated. 

The other unit I should suggest adding to the list is that cf 
power. The power conveyed by a current of an Ampére through 
the difference of potential of a Volt is the unit consistent with 
the practical system. It might be appropriately called a Watt, 
in honour of that master mind in mechanical science, James < 
Watt. He it was who first had a clear physical conception of 


power, and gave a rational method of measuring it. A Waitt, 
then, expresses the rate of an Ampère multiplied py a Volt, 
whilst a horse-power is 746 Watts, anc a Cheval-de Vapeur 735. ° 


The system of electro-magnetic units would then be :—~ 


(1) Weber, the unit of magnetic quantity =108 C.G.S. Units. 
(2) Ohm x ms resistance =I0? 5 


(3) Volt š sy electromotive řorce= 108 7 £ 
(4) Ampère ,, Fy current =I10-1- ” 
(5) Coulomb ,, », quantity =10-} 3 
(6) Watt 35 35 power ‘=107 s 
(7) Farad M capacity =10-9 i 


Before the list can be looked upon as complete two other units 
may have to be added, the one expressing that of magnetic field, 
and the other of heat in terms of the electro-magnetic system. Sir 
William Thomson suggested the formerat the Paris Congréss, and. 
pointed cut that it would be proper to attach to it the name of 
Gauss, who first theoretically and practically reduced observa- 
tions of terrestrial magnetism to absolute measure. A Gauss will, 
then, be defined as the intensity of field produced by a Weber at 
adi-tance of one centimetie ; and the Weber will be the absolute 
C.G.S. unit strength of magnetic pole. Thus the mutual force 
between two ideab point poles, each of one Weber strength held 
at unit distance asunder, will be one dyne; that is to say, the 
force which, acting for a second of time on a gramme of matter, 
generates a velocity of one centimetre per second. p 

The unit of heat has hitherto-been taken variously as thè 
heat required to raise a pound of water at ¢he freezing- - 
point through 1° Fahrenheit or Centigrade, or, again, the heat 
necessary to raise a*kilogramme of water 1° Centigrade, The 
inconvenience of a unit so entirely arbitrary is sufficiently 
apparent to justify the introduction of one based on the electro- 
magnetic system, viz., the heat generated in one second by the 
curent of an Ampère flowing through the resistance of an Ohm. 
In absolute measure its value is 107 C.G.S., units, and, assuming 
Joule’s equivalent as 42,000,000, it is the heat necessary to raise 
0'238 grammes of water 1° Centigrade, or,-approximately, the 
ytroth part of the arbitrary unit of a pound of water raised 1° 
Fahrenheit and the zzyyth of the kilogramme of water raised 1° 
Centigrade. Such a heat unit, i? fowid acceptable, might with 
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great propriety, I think, be called the Joule, after the man who 
has done so much to d€velop the dynamical theory of heat. 
Professor Clausius urges the advantages of the statical system 
` of measurement for simplicity, and shows that the numerical 
values of the two systems can readily be compared by the intro- 
duction of a factor, which he proposes to call the critical velocity ; 
this, Weber has already shown to be nearly the same as the 
velocity of light. I: is not immediately evident how by the in- 
troduction of a simple multiple, signifying a velocity, the statical 
can be changed into dynamical values, and I am indebted to my 
friend Sir William Thomson for an illustration which struck me 
as remarkably happy and convincing. Imagine a ball of con- 
ducting matter so canstituted that it can àt pleasure be caused to 
shrink, Now let it rst be electrified and left insulated with 
any quantity of electricity on it. After that,-let it be connected 
with the earth by.an excessively fine wire or a not perfectly dry 
silk fibre ; and let i: shrink, just so rapidly as to keep its poten- 
tial constant, till the whole charge is carried off. The velocity 
with which its surface approaches its centre is the electrostatic 
measure of the conducting power of the fibre. “Thus we see 
how ‘‘conducting power” is, in electrostatic theory, properly 
measured in terms of a velocity. Weber had shown how, in 
electromagnetic theory, the resistance, or the reciprocal of the 
conducting power pf a conductor, is properly measured by a 
velocity, The critical velocity, which measures the conducting 
power in electrostetic reckoning and the resistance in electro- 
magnetic, of one and the same conductor, measures the number 
of electrostatic units in the electromagnetic unit of electric 
quantity. z 
Without waiting for the assembling of the International Com- 
mittee charged with the final determination of the Ohm, one of 
its most distinguished members, Lord Rayleigh, has, with his 
collaborateuse, Mts. Sidgwick, cont-nued his important investi- 
gation in this direction at the Cavendish Laboratory, and has 
Jately placed before the Royal Society a result which will pro- 
bably not be surpassed in accuracy. His redetermmation brings 
_ him into close aczord with Dr. Werner Siemens, their two 
values of the mercury unit being 0'95418 -and 0°9536 of the 
B.A. unit respectively, or 1 mercary unit=0'9413 X 109 C.G.S. 
uni's. ‘ 
Shortly after the qublication of Lord Rayleigh’s recent re-ults, 
Messrs. Glazebrook, Dodds, and Sargant, of Cambridge, com- 
municated to the Koyal Society two determinations of the Ohm, 
by different methods; and it is satisfactory to find that their 
final values differ cnly in the fourth decimal, the figures being, 


accogding to 
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Messrs. Glazebrook, etc. =0'986439 35 ; 

Professor E. Wiedemann, of Leipzig, has lately called atten- 
tion to the importance of having the Obm determined in the 
most accurate manner possible, and enumerates four distinct 
methods, -all of which’ shouid unquestionably be tried with a 


1 Ohm =0'98651 


* - ‘view cf‘obtaining concordant results, because upon its accuracy 
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~ will depend the whole future system of measurement of energy 
of whatever form, 
The word Energy was first used by Young in a scientific 
sense, and represents a conception of recent date, being the out- 
-come of the labours of. Carnot, Mayer, Joule, Grove, Clausius, 
Clerk-Maxwell, Thomson, Stokes. Helmholtz, Macquorn- 
_ Rankine, and other labourers, who have accomplished for the 
science regarding the forces in Nature what we owe to Lavoi- 
asier, Dalton, Berzalius, Liebig, and others, as regards Chemistry. 


. In this short word Energy we find all the efforts in nature, in- 


cluding electricity, heat, light, chemical action, and dynamics, 
equally represented, forming, to use Dr. Tyndall’s apt expres- 
sion, so-mang ‘‘ modes of motion.” It will readily be conceived 


. that-when,we have established a fixed numerical relation between 


these different mades of motion, we know beforehand what is 
„the utmost result we can possibly attain in converting one form 


. of energy into another, and to what extent our apparatus for 


effecting’ the conversion falls short of realising it. . The differ- 
` ence betweeu ultimate theoretical effect and that actually obtained 
is commonly called loss, but, considering that energy is inde- 
structible, represents really secondary effect which we obtain 
without desiring it, Thus friction in the working parts of a 
machine represents a loss of mechanical effect, but is a gain of 
heat, and in like manner the less sustained in transferring,elec- 
trical energy from one poigit teanother is accounted for by heat 
generated in the conductor. It sometimes suits our purpose to 
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augment the transformation of electrical imto heat enengy at 
certain points of the circuit when the heat rays become visible, 
and we have the incandescence electric light. In effecting a 
complete severance of the conductor for a short distance, after 
the current has been establi-hed, a very great local resistance is 
occasioned, giving rise to the electric arc, the highest develop- 
ment of heat gver attained. Vibration is another form of lost 
energy in mechanism, but who would call it a loss if it-proceeded 
from the violin of a Joachim or a Norman-Nevnda? 

Electricity is the form of energy best suited for transmitting 
an effect from one place to another ; the electric current passes 
through certain substances—the metals—with a velocity limited 
only by the retarding influence caused by electric charge of the 
surrounding dielectric, but approaching probably under favour- 
able conditions that of radtanteheat and light, or 300,000 kilo- 
metres per second ; it refuses, however, to pass through oxidised 
substances, glass, gums, or through gases except “when in a 
highly rarefied condition. It ig easy therefore to confine the 
electric current within bounds, and to direct it through narrow 
channels of extraordinary length. The conducting wire of an 
Atlantic cable is such a Narrow channel ; it consists of a copper 
wire, or strand of wires, § mm. in diameter, by’ nearly 5,000 
kilometres in length. confined electrically by a coating of gutta - 
percha about 4 mm‘ in thickness, The electricity from a small 
galvanic battery passing into this channel prefers the long 
journey to America in the good conductor, and back through, 
the earth, to the shorter journey across the 4 mm, in thickness 
of insulating material. By an improved ar:angement the alter- 
nating currents employed to work long submarine cables do not 
actnally complete the circuit, but are merged in a condenser at 
the receiving station after having produced their extremely slight 
but certain effect upon the receiving instrument, the beautiful 
syphon recorder of Sir Wilham Thomson. So perfect is the 
channel and so precise the action of both the transmitting and 
receiving instruments employed, that two systems of electric 
signals may be passed simultaneously -through the same cable in 
opposite directions, producing independent records at either end. 
By the application of this duplex mode-of working to the Direct 
United States cable under the superintendence of Dr. Muirhead, 


-its transmitting power was increased from twenty-five to sixty words 


“instrument, deflects 


a minute, being equivalent to about twelve currents or primary 
impulses per second. In transmitting these impulse-currents 
simultaneously from- both ends of the lme, it must not be 
imagined, however, that they pass each other in the manner of 
liquid waves belonging to separate systems; such a supposition 
would involve momentum in the electric flow, and although the 
effect produced is analogous to such an action, it rests upon 
totally different grounds—namely, that of a local circuit at each 
terminus being called into action automatically whenever two 
similar currents are passed into the line simultaneously from both 
ends. In extending this principle of action quadruplex tele- 
graphy has been rendered possible, although not yet for lonz 
submarine lines. . 

The minute currents here employed are far surpassed as regards 
delicacy and frequency by those revealed to us by that marvel of 
the present day, the telephone. The-electric currents cansed by 
the vibrations of a diap acted upon by the human voice, 
naturally vary in frequency and intensity according to the number 
and degree of those vibrations, and each motor current in- 
exciting the electrg-magnet forming part of the receiving 
e iron diaphragm occupying the position 
of an armature to a greater’or smaller extent according to its 
strength. Savart found that, the fundamental /a springs from 
440 complete vibrations in.a second, but-what must be the fre- 
quency and modulations cf the motor current and of magnetic 
variations necessary to convey to the ear through the medium of 
a vibrating armature, such a complex of human voices and of 
musical-instruments as constitutes an opera performance, And 
yet such performances could be distinctly heard and even enjoyed 
as an artistic‘treat by applying to the ears a pair of the double 
telephonic receivers at the Paris Electrical Exhibition, when con- 
nected with a pair of trangmitting instruments in front of the 
footlights of the Grand Opera, In connection with the tele- 
phone, and with its equally remarkable adjunct the microphone, 
the names of Riess, Graham Bell, Edison, and Hughes, will 
ever be remembered. 9 . ok 

Considering the extreme delicacy of the currents working a 
telephone, it is obvious that those causéd by induction from 
neighbouring telegraphic line wires would seriously interfere 
with the former, and mar the speech or other sounds produced 
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through their action? To avoid such interference the telephone 
wires if suspended in the air require to be placed at some 
distance from telegraphic line wires, and to be supported by 
separate posts, Another way of neutralising interférence-consists 
in twisting two separately insulated telephone wires together, so 
as to form a strand, and iñ- usigg the two conductors as a 
metallic circuit to the exclusion of the earth the working 
current will, in that case, receive equal and opposite inductive 
influences, and wti therefore remain unaffected by them. On 
the other hand two insulated wires instead of one are required 
for working one set of instruments; anda serious increase in 
the cost of installation is thus caused. To avoid this Mr. Jacob 
has lately suggested a plan of combining pairs of such metallic 
circuits again 19to separate working pairs, and these again with 
other working pairs, whereby tlt total number of telephones 
capable of being worked without interference is made to equal 


. the total number of single wires employed. The working of 


telephones and telegraphs in metallic circuit has the further 
advantage that mutual volta induction between the outgoing and 
returning currents favours the transit, and neutralises on the 
other hand the retarding influence cafsed by charge in under- 
ground or submarine conductors. These conditions are particu- 
“larly favourable to underground line wires, which possess other 
important advantages oter the still prevailing Sverground system, 
in that they are unaffected by atmospheric electricity, or by 
sno w-storms aud heavy gales; which at not very rare intervals of 
time put us back to pre-telegraphic days, when the letter-carrier 
was our swiftest messenger. = 
The underground system of telegraphs, first introduced into 
Germany 'by Werner Siemens in the years 1847-8, had to yield 
for a time to the overground system owing to technical difficulties, 
but it has been again resorted to within the last four years, and 


multiple land cables of solid construction now connect all the- 


important towns of that country. The first cost, of such a 
system is‘no doubt considerable (being about 38/4 per kilometre 
of conductor as against 8/. Ios, the cost of land Imes}; but as 
the underground wires are exempt from frequent repairs and 
renewals, and as they insure continuity of service, they are 
decidedly the cheaper and better in the end, The experience 
afforded by the early introduction of the underground system in 
Germany, was not, however, without its beneficial results, as it 
brought to light-the phenomena of lateral induction, and of faults 
in the insulating coating, matters which had to be understood 
before submarine telegraphy could be attempted with any 
reasonable prospect of success. 

Regarding the transmission of power to a distance the electric 
cirrent has now entered the lists in competition with compressed 
air, the hydraulic accumulator; and the quick running rope as 
used at Schaffhausen to utilise the power of the Rhine fall. The 
transformation of ‘electrical into mechanical energy, can be 
accomplished with no further loss than is due to such incidental 
causes as friction and the heating of wires; these in a properly 
designed dynamo-electric machine do not exceed 10 per cent., 
as shown by Dr, John Hopkinson, and, judging from recent 
experiments of my own, a ‘till neargr approach to ultimate per- 
fection 1s attamable. Adhering, however, to Dr. Hophinson’s 
determination for safety’s sake, and assuming the same per- 
centage in reconverting the current into mechanical effect, a total 
loss of 19 per cent. results. To this loss must be added that 
through electrical resistance in the connectjng line wires, which 
depends upon their length and conductivity, and that due to 
heating by friction of the working paits of the machine. Taking 
these as being equal to the internal losses incurred in the double 
process of conversion, there remains a useful effect of’ 100 — 
38 = 62 per cent., attainable at a distance, which agrees with 
experimental results, although in actual practice it would not be 
safe at present to expect more than 50 per cent. of ultimate 
useful effect, to allow for all mechanical losses, 

` In using compressed air or water for the transmission of power 
the lgss cannot be taken at less than 50 per cent., and as it 
depends upon fluid resistance it increases with distance more 
rapidly than in the case of electricify. Taking the loss of effect 
-in all cases as SO per cent., electric transmission presents the 
advantage that an insulated wire does the work of a pipe capable 
of withstanding high internal pressure, which latter must be more 
“costly to *put down and to maintain. ẹ A second metallic con- 
„ductor is required, however, to complete the electrical circuit, 
as the conducting power of the earth alone is found unreliable 
for passing quantity currents, owing to the effects of polariza- 
~ tion; bat as this second conductor need not be insulated, water 


or gas pipes, railway metals or fencing wije,emay be called into 
requisition for the purpose. The small Space occupied by-the 
electro-motor, its high working speed, and the absence of waste 
products, render it specially available for the general distribution 
of power to cranes and light machinery of every description. 
A loss of effect of 50.per cent, does not stand-in the way of 
such apphcations, for it must be remembered that a powerful 
central engine of best construction produces motive power with. 
a consumption of two pounds of coal per horse-power per hour, 

whereas small engines distributed over a district would consume 

not less than five; we thus see that there is an advantage in 

favour of electric transmission as regards fuel, independently 

of the saving of labour &nd other collateral benefits. 

To agriculture, electric transmission wf power sedins well 
adapted for effecting the various operations of the farm and 
fields from one centre. Having worked such a syste myself in 
combination with electric lighting and horticulture for upwards 
of two years, I can speak with confidence of its economy, and 
of the facility with which the work is accomplished in charge of 
untrained persons. 

"As regards the effect of the electric light upon vegetation there 
is little to add to what was stated in my paper read before Section 
A last year, and ordered to be printed: with the Report, except 
that in experimenting upon wheat, barley, oats, and other cereals 
sown ın the open air, there was a marked difference ‘between the 
growth of the plants influenced and those uninfluenced by the 
electric hght. This was not very apparent till towards the end 
of February, when, with the first appearance of mild wegther, 
the plants under the influence of an electric lamp of 4,000 
candle power placed about 5 metres above the surface, developed 
with extreme rapidity, so that by the end of May they stood 
4 feet high, with the ears in full bloom, when those not under 
its influence were under 2 feet-in height, and showed no sign of 
the ear, 

Tn the electric railway first constructed by Dr. Werner Siemens, 
at Berlin, in 1879, electric energy was transmitted to the moving 
carriage or train of carriages through the two rails upon which 
it moved, these being sufficiently insulated from each other by 
being placed upon well creosoted cross sleepers. At the Paris 
Electrical Exhibition the curent was conveyed through two 
separate conductors making sliding or rolling contact with the 
carriage, whereas in the electric railway now ingcourse of 
construction im the north of Ireland (which when completed ‘ 
will have a length of twelve miles) a separate conductor will be 
provided by the side of the railway, and the return circuit 
completed through the rails themselves, which in that case need 
not be insulated ; secondary batteries ‘will be used to store the 
surplus energy created in running downhill, to be restored in 
ascending steep inclines, and for passing roadways where the 
separate insulated conductor is not practicable. The electric 
railway possesses great advantages over horse or steam-power 
for towns, in tunnels, and in all cases where natural sources of 
energy, such as waterfalls are available ; but it would not be 
reasonable to suppose that it will in its present condition com- 
pete with steam propulsion upon ordinary railways. The trans- 
mission of power by means of electric conductors possesses the 
further advantage over other means of transmission that, provided 
the resistance of the rails be not very great, the power commu- 
nicated to the locomotive reaches its maximum when the motion 
is at its minimum—that is, m commencing to work, or when 
encountering an exceptional resistance— whereas the utm st 


-economy is produced in the normal condition of working when 


the velocity of th® power-absorbing nearly equals that of the 
current-producing machine, ae 

The deposition of metals from their solutions is perhaps the 
oldest of all useful applications of the electric cw rent, but it is 
only in very recent times that the dynamo current has been 
practically applied to the refining of copper and &ther metals, 
as now practised at, Birmingham and elsewhere, and upon ‘an 
exceptionally large scale at Ocker, in Germany. ‘The dynamo 
machine there employed was exhihited at the Paris Electiical 
Exhibition by Dr. Werner Siemens, its peculiar feature being 
that the conductors upon the rotating armature consisted òf solid 
bars of copper 30 mm, square, in section, which were found 
only just sufficient to transmit the large, quantity-of electricity of 
low tension necessary for this operation. One such machine 
consuming 4-horse power deposits about 300 hilogrammes of 
copper per 24 hours; the motive power at Ocker 1s derived 
from‘a waterfall. - K ; 

Electric energy may also be emplo¥ed for heating purposes, 
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- but in this case it would obviously be impossible for it to com- 


pete in point of econdiny with the direct combustion of fuel-for 
the attainment of ordinary degrees of heat. Bunsen and St. 
Claire Deville have taught us, however, that combustion be- 
comes extremely sluzgish when a temperature of 1,800° C., has 
been, reached, and for effects at temperatures exceeding that 
limit the electric furnace will protably find advantageous appli- 
cations. Its specitic advantage consists in being apparently 


` unlimited in the degree of heat attainable, thus openinz out a 


new field of ‘investigation to the chemist and metallurgi-t. 
Tungsten has been melted in such a furnace, and 8 pounds of 
latinum have been reduced from the cold to the liquid condition 
in 20 minutes. P be 
The Yergest and most extensive application of electric energy 
at the present ume is to lighting, but, considering how much of 
late has been said and written for and against this new illumi- 
nant, I shall here confine myself to a few general remarks. 


~Joule has shown that if an electric current is passed through a 


conductor, the whole of the energy lost- by the current is con- 
verted. into heat; or, if the resistance be localised, into radiant 
energy comprising heat, light, and actinic rays. Neither the low 


` _ heat rays nor the ulira-violet of highest refrangibility affect the 


retina, and may be-regarded a» lost energy, the effective rays 
being those between the red and violet of. the spec rum, which 


- in their combination produce the effect of whire light. 


Regarding the pr portion of luminous to non-luminous rays 
proceeding from an electric arc or incandescent wire, we have a 


“most valuable investigation by Dr, Tyndall, recorded in his 


‘ 


“( 


work on ‘‘ Radiant Heat.” Dr. Tyndall ‘shows that the lumi- 
nous rays froma platinum wire keated to its highest point o 
incandescence, which may be taken at 1,700° C., formed ith 
part of the total rad:ant energy emitted, and {jth part in the 
case of an arc hgb: worked by a battery Of 50 Grove’s element.. 
In order to apply these valuable data to the case of electric 
lighting by means of dynam>-currents; it 1s necessary in the first 
place to determine what is the power of 50 Grove’s ‘elements of 
the size used by Dr. Tyndall, expressed ın the practical scale of 
uni's as now establi-hed. From a few experiments lately under- 
taken for myself, it would appear that §0 such cells have an 
electro-motive force of 98°5 Volts, and an internal resistance of 
13°5 Ohaus, giving a current of 7°3 Ampéres when the cells are 
short-circujted, Tie resistance of a rézulator such as Dr. Tyn- 


-dall used in his experiments may be taken at ro Ohms, the 


io ORS = 4 Am- 
; 1375 +10+1 f 

pères (allowing one Ohm for the leads), and the power con- 
sumêd 10 x 4? = 160 Watts; the light power of such an arc 
would be about 150 candles, and, comparing this with an 
are of 3,308 candles produced by 1,162 Watts, we find that 


TR) hes 7'3 time; the electric energy produce (25), Íly 


160 
22 times the amount of light measured horizontally. If there- 


fore, in Dr Tyndall’s arc Jyth of the radiant energy emitted was 


current produced in the are would be 





. visible as light, it follow: that in a powerful arc of 3,300 candles, 


T 22° 
10% 73 : 
candescence light (say a Swan light of 20 candle power) we find 
in practice that nine times as much po ter has to be expended as 
ia the case of the arc light ; hence 4 x 4 = gy part of the power 
is.given out as luminous rays, as against -Ath in Dr. Tyndall’s 
incandescent .platinum—a result sufficiently ‘approximate con- 
sidering the wide difference of conditions unger which the two 
are compared, i 

These results are not only of obvious practical value, but they 
seem to establish a fixed relation between current, temperature, 
and light produced, which may serve as a means to determiue 
temperatures exceeding the melting pomt of platinum with 
greater accuracy than has hitherto been possible “by actinimetric 
methods in which the thickne s of the lummous atmosphere must 
necéssarily exercise a disturbing influence. It is probably uwing 
to this circumstar.ct that the temperature of the electric arc as 
well as that of the solar photosphere has frequently been greatly 


or fully 4, are luminous rays. In the case of the in- 


over-estimated, - 

The principal argument in favour of the electric light is fur- 
mshed by its immunity from products of combustion which not 
only heat the lighted apartments, but substitute carbon'c acid 
and deleterious sulphur compounds for the oxygen upon which 
respiration depends ; the electric light is white instead of ydlow, 
aod thus enables us to see pictures, furniture, and flowers as by 
daylight ; 1t supports growing plants in tead of poisoning the n, 
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and by its means we can carry on photography and many*other 
industries at night as well as during the day. The objection 
frequently urged against the electric light,-that it depends upon 
the continuous motion of steam or gas engines, which are liable 
to accidental stoppage, has. been removed by the introduction 
into practical use of the secondary battery:; thi-, although,not 
embodying a ngw conception, has lately been greatly improved 
in power and constancy by Planté, Faure, Volckmar, Sellon, 
and others, and promises to accomplish for flectricity what the 
gas-holder has done for the supply of gas, and the accumulator 
fur hydraulic transmission of power. ki 7 

It can no longer be a matter of reasonable dobt, therefore, 
that electric lighting will take its place a~ a public illuminant, 
and that even though it. cost should be found greater than that 
of gas, it will be preferred for the lighting of diawing-rooms and- 
dining-rooms, theatres and concert-rooms, museums, churches, 
warehouses, show-rooms, printing establishments and’ factories, 
and also the cabins and engine-rpoms of passenger steamers. In 
the cheaper and more powerful form of the arc light, it has 
proved’ uself superior to any other illuminant for spreading arti- 
ficial daylight over the large areas of harbours, railway-stations, 
and the site. of public works. When placed within a holophote 
the electric lamp kas already become a powerful auxihary in 
effecting military operations both by sea ahd land, - 

The electric light may be worked by natural’sources of power 
such as waterfalls, the tidal wave, or the wind, and it is con-- 
ceivable that these may be utilised at considerable distances by 
means of metallic conductors. - Some five years ago I called 
attention to the vastness of those sources of energy, and the 
facility offered by electrical conduction in rendering them avail- 
able for lizhting and power supply, while Sir William Thomson 
made this important matter the subject of his admirable address 
to section A last year at York, and dealt with it in an exhaustive 
manner, 

The advantages of the electric light and of the distribution of 
power by electricity have lately been recognised by the British 
Government, who have just passed a Bill through Parliament to 
facilitate the establishment of electrical conductors in towns, 
subject to certain regulating clauses to protect the interests of 
the- public aad of local authorities. Assuming the cost of 


electric light to be practically the same as gas, the preference ~ 


for one or other will in each application be decided upon 
grounds of relative convenience, but I venture to think that 
gas-lightinz will hold its own as the poor man’s friend, 

Gas is an institution of the utmost value to the artisan ; it re- 
quires bardly any attention, is supplied upon regulated terms, 
and gives with what should be a cheerful hght a gemal warmth, 
which often saves the lighting of a fire. The time is moreover 
not far distant, I venture to think, when both rich and poor will 
largely resort to gas as the mo t convenient, the’ cleanest, and. 
the cheapest of heating agents, and when raw coal will be seen 
only at the colliery or the gasworks, In all cases where the town 
to be supplied is within say thuty miles of the colliery, the gas- 
works may with advantage be planted at the mouth, or still 
better at the bottom of thg pit, whereby all haulage of fuel 
would be avoided, and the gas, in its ascent from the bottom of 
the colliery, would acquire an onward pressu.e sufficient probably 
to impel it to its destination, The possibility of transporting 
combustible gas through pipes for such a di-tance has been 


proved at Pittsburg, where natural gas from the oil district is . 


used in large quantities. - 

The quasi monopoly so long enjayed by gas companies has had 
the inevitable effect of checking progress, The gas being sup- 
plied by meter, it has been seemingly to the advantage of the 
companies to give merely the prescribed illuminating power, and 
to di courage the invention of economical burners, in order that 
the consumption might reach a maximum. The application of 
gas for heating purposes has not been encouraged, and is still 
made difficult in ¢ msequence of the objectionable practice of 


reducing the pressure in the mains during daytime to the lowest - 


possible, point consistent with prevention of atmospheric’ in- 
draught. 
gas managers and directors that such a policy is no longer ten- 
able, but must give way to one of technical progress ; new pro- 
cesses for cheapening, the production and increasing the purity 


The introduction®of the electric light has convinced, - 


and illn.ninating power. gi gas are, being fully discussed before - | 


the-Gas Institute ; and Improved “bufners, rivalling the electric 
light in brilliancy, greet our eyes as we pass along our principal 
thoroughfares. , , 3 

Regarding the importance >f the gas supply as it exists at 
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prestnt, we find from a Government. return that the capital in 
vested ın gasworks in England, other than those cf local author- 

- tiès, amounts to 30,006,0c0/, ; in these 4,281,048 tons of coal 
are converted annually, producing 43,000 million cubic feet of 
gas, and about 2,800,000 tons of coke; whereas the total 
amount of coal annually converted in the United, Kirgdom 

> may be estimated at 9,000,000 tons, and the by-pr.ducts there- 
from at 500,000 tons of tar, 1,000,000 tons of {£mmonia liquor, 
and 4,000,000 fens of coke, aécording to: the returns kindly 
furnished me by the managers of many of the gasworks and cor- 
porations. To these may be added say 120,000 tons of sulphur, 
which up tothe present time is a waste product. 

Previous to the year 1856—that is to say, before Mr, W. H. 
Perkin had invented his practical process, based chiefly upon the 
theoretical investigations of Heffman, regarding the coal-tar 
bases and the chemical constitution of indigo—the value of coal- 
tar in-London was scaréely a halfpenny a gallon, and in country 
places gas-makers were glad to give it away. Up to that time 

- the coal-tar industry had consisted chi: fly in separating the tar 
by distillation mto naphtha, creosote, oils, and pitch, A few 
distillers, however, made small quantifies of benzene, which had 
been first-shown—by Mansfiela, in 1849—~to exist in coal-tar 
naphtha mixed with toluene, cumene, &c, The discovery, m 
1856, of the mauve or aniline purple gave d-grgat impetus to the 
coal-tar trade, masmuch as it necessitated the separation of large 
quantities of benzene, or a mixture of benzene and toluene, from* 

. the naphtha, The trade was further increased by the discovery 
of the magenta cr rosaniline dye, which required the same pro- 
duets for its preparation. In the meantime, carbolic acid was 

dually: introduced into commerce, chiefly as a disinfectant, 
but also forthe production of colouring matter, _ ’ 

The next most important development arose from the dis- 


covery by Grebe and Liebermann that alizarine, the colouring, 


principle of the madder root, was allied to anthracene, a hydro- 
carbon existing in coal-tar. The production of this colouring 
matter from anthracene followed,-and is now one of the most 
important operations connected with tar distilling. The success 
of the alizarme‘made in this manner has been so great that it has 
almo«t entirely super: éded the use of madder, which is now culti- 
‘vated to only a comparatively small extent, The most important 
colouring matters recently introduced are the azo-scarlets. They 
have called into use the coal-tar kydrocarbons, xylene and 
cumene, Naphthalene is also used in their preparation, Thee 
splendid dyes have replaced cochineal in many of its applica- 
tions, and have thus serisusly mterfered with its use. The 
discovery of artificial indigo by Professor Baeyer‘ is of great 
interest. For the preparation of this colouring matter toluene 
is required, At pre ent artificial indigo dues not compete 
seriously with the natural product ; but should it eventually be 
prepared in quantity from toluene, 2 further stimulus will be 
given to the coal-tar trade. - 
The colour industry utilises even now practically all ihe ben- 
zene, a large proportion of the solvent naptha, all the anthracene, 
and a portion of the napthaline resulting from the distillation of 
coal-tar ; and the value of the colouring mat'er thus produced is 
estimated by Mr. Perkin at 3,350,000/. 


The demand for ammonia may be taken as unlimited, on 


“account of its high agricultural value as a mai we; and, con- 


sidering the failmg :upply of guaro and the growing necessity 


~ -for stimulating the fertility of our soil, an mcreased production 


of ammonia-may be regarded as a matter 8f national in poi tance, 
for the supply of which we have to look almost exclusively to 
our gasworks. ` The present production of 1,000,000 tons of 
liquor yields 95,000 tons of sulphate of ammonia; which, taken 
at 20/, ros. a ton, represents an annual value of 1,947,cOo/, 

The total annual value of the gasworks by-products may`l e 
estimated as follows :—, d < . 


Colouring matter. © 3 s,s es £3,350,000 
Sulphate of ammonia . ee e + + 1,947,c00 -~ 
Pitch (325,0co tons). mel z . 365,0c0 
Creosote (25,0c0,000 gallons) à 7 . + 208,0co 
„Crude carbolic acid (1,060,0c0 @allon:). : 100,000 
Gas coke, 4,000,000 tans (after allowing - 
_ 2,000,000 tons con umption in” working tLe 
retorts) at E28. 7° e e . i 2,400,000 
° ” iy —— m 
Total Wo., ka 48,370,C0O - 


Taking the coal used, 9,cco,coo tons, at 12s., eqnal 5,400, o00/., 
~ it follows that the by-products exceed in value the coal used by 
very nearly 3,000,000/, 


, heating’ purposes, 


In using raw coal for beating; urposes th¢-e valuable products 
are not only absolutely lost to us, but@in their stead we are 
favcured with those semi-gasecus by-products in the atmosphere 
too well known to the denizens of London and other large towns 
as smoke. Professor Roberts has calculated that the soot'in the 


pall hanging over London on a winter’s day amcunts to fifty- 


tons, and that the carbonic oxide, a poi-onous compound, result- 
ing from the imperfect combustion of coal, may be taken as at 
least five times that amount. Mr, Aitken has shown, moreover, 
in an interesting paper communicated to/the Royal Society of 
Edinburgh, last year, that the fine dust resulting from the imper- 
fect combustion of coal 1s mainly instrumental in the formation 
of fog; each particle of solid matter attracting to itself aquecus 
vapour, these globules of fog are rendered particularly tenacious 


“and disagreeable by the presence of tar Vapour, another result of 


imperfect combustion of raw fuel, which might be turned to 
much better account at the dye-works. , ‘Lhe Ħurtful influence of 
smoke upin public health, the great personal discomfort to 
which it gives rise, and the vast expense it indirectly causes 
through the destruction of our monuments, pictures, furniture, 
and apparel, are now being recognised, as is evinced by the 
success of recent Smoke Abatement Exhibitions, The most 
effectual remedy would result from a general recognition of the 
fact that wherever smoke is preduced, fuel is being consumed. 
wastefully, and that all our calonfic effects, from the largest 
down to the domestic fire, can be realised as ‘completely 
and more economically, without allowing any of the fuel 
employed.to reach the atmosphere unburnt. This most desirable 
Jesult may be effected by the use of gas for all heating purroses 
with or without the addition of coke or anthracite, 

The cheapest fo:m of gas 1s that obtained through the entire 
distillation of fuel in sick gas producers as are now largely used 
in working the furnaces of glass, iron, and steel works; but gas 
of this description would nat be available for the supply of 
towns owing to its bulk, about two-thirds of its volume being 
nitrogen. The use of water-gas, resulting from the decorpposi- 
tion of steam in passing thrcugh a hot chamber filled with coke, 
has been suggested, but this gas also is objectionable, becauce it 
contains, besides hydrogen, -he poisonous and inodorous gas 
carbonic oxide, the mtroduction of which into dwelling-houses 
could not be effected withott considerable danger. A more 
satisfactory rode of supplyimg heating s@parately from 1l'umi- 
nating gas would consist m connecting the retort at different 
periods of the distillation with two separate systems of mains for 
the delivery of the respective gases. ' Experiments made some 
years ago by Mr. Ellisen of the Paris gasworks have «hown that 
the gases rich in carbon, such as olefiant and acetylene, are 
developed chiefly during an interval of time, beginning half an 
hour after the commencement ard terminating at half the whole 
period of distillation, whilst during the remainder of the time, 


‚marsh gas and hydrogen are chiefly developed, which, while 


possessing little illuminating fow sr. are most advantageous for 
By resorting to improved means of heating 
the retorts with gaceous fuel, such as have been in uce at the 
Paris gasworks fur a considerable number of years, the length of 
time for effecting each distillation may be shortened from six 
hours, the nsu 1 period in former years, to four, or even three 
hours, as now practised at Glasgow and elsewhere, By tbis 
means a given number of retorts can be made to produce, in 
.addition to the former quanuty of sHuminating gas of superior 
quality, a similar quantity of heating gas, resulting m a 
diminished cost of production and an increased supply of the 
valuable by-products previowly referred to. The quantity cf 
both ammonia and heating ges may be further increa-ed by the 
simple expedient of passing a streamlet of steam through the 
heated retorts towards the end of each operation, whereby the 
ammonia and hydrc carbons still occluded in the heated coke will 
-be evolved, and the volume of heatii g gas produceal te augmented 
by the products of decomposition ol. the steam itself. It has 
been shown that gås nay be wed advantageously for dome tic 
j urposes with judicious management even under present con- 
ditions, and ıt is easy to conceive that its con-umprion for heating 
would Soon i: crea-e, perhaps tenfold, if supplied separately at 
say Is. a thousand cubic feet. At this price gas would be not 
only the cleanest and mo t convenient, but also the cheapest ferm 
of fuel, and the enormous increase of consumption, the superior 
quality of the illuminating gas obtained by selection, and the 
proportionate mcrease’of by-pr ducts, would amply compensate 
thé gas company or corporation for the comparatively low price 
of the heating gas. e. 
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The greater. efficiency of gas as a fuel results chiefly’from the 
circumstance that a pdund of gas yields in combustion 22,000 
heat units, or exactly double the heat produced in the combustion 
of a pound of ordinery coal. This extra heating power is due 
partly to the freedom of the gas from earthy constituents, but 
chiefly to the heat imparted to it in effecting its distillation. 
Recent experiments with gas-burners have shown that in this 
direction also there is much room for improvement, 

Thé amount of light given out by a gas flame depends upon 
the temperature to which the particles of solid carbon in the 
flame are raised, and Dr. Tyndall has shown that of the radiant 
energy setup in such a flame, only the Ath part is luminous; the 
hot prodycts of combustion carcy off at least four times as mugh 
energy as is radiated, sp that not more than one hundredth part 
af the heat evolved in combustion is converted into light. This 
proportion could be improved, however, by increasing the tem- 


` peratire of combustion, ‘whieh may be effected either by intensi- 


fied air currents or by regenerative action. Supposing that the 
heat “of the products of combustion could be communi- 
cated to metallic surfaces, and be transferred by conduction 
or otherwise to the atmospheric air supporting combustion in the 
flame, we should be able to increase the temperature accumu- 
latiyely to any point within the limit of dissociation; this limit 
may be fixed at about 2,300° C., and cannot be very much below 
that of the electric are, Atsuch a temperature the proportion 
of luminous rays to the total heat produced in combustion would 
be more than doubled, 'and the bnilfiancy of the light would at 


, the same time be greatly increased. Thus improved, gas-lighting 


` 


may continue its rıvalry with electric lighting both as regards 
economy and'brilliancy, and such rivalry must necessarily result 
in great public advantage, ~- 

In the domestic grate radiant energy of inferior intensity is 
required, and I for one do not agree with those who would like 
to see the open fireplace of this country, superseded by the con- 
tinental stove. The advantages usually claimed for the open 
fireplace’are, that it is cheerful, ‘‘ pokable,” and conducive to 
ventilation, but to these may be added another of even greater 
importance, viz., that the radiant heat which it emits passes 
through the transparent air without warming it, and imparts heat 
only to the solid walls, floor, and furniture of the room, which 
are thus constituted gue heating surfaces of the comparatively 
cool air of the apartments in contact with them. In the case of 
stoves the heated air of the room causes deposit of moisture upon 
the walls in heating them, and gives rise to mildew and germs 
injurious to ‘health. It is, I think, owing to this circumstance 
that ypon entermg an apartment one can immediately perceive 
whether or not it is heated byian open fireplace; nor is the un- 
pleasant sensation due to stove-heating completely removed by 
mechanical ventilation ; there is, moreover, no good reason why 
an open fireplace should not be made as economical and smoke- 
less as a stove or hot-water apparatus. 

In the production-of mechanical effect from heat, gaseous fuel 
also presents most striking advantages, as will appear from the 
following consideration. When we have to deal with the ques- 
tion of converting mechanical into electrical effect, or vice versa, 


by means of the dynamo-electrical machme, we have only to_ 


consider what are the equivalent values of the two forms of 
energy, and what precautions are necessary to avoid losses by 
the electeical resistance of conductors and by friction, The 
transformation of mechanical effect into heat involves no losses 
exceptithose resulting Zrom imperfect installation, and these may 
be so completely avoided that Dr. Joule was able by this method 
to determine the equivalent values of the two forms of energy. 


. But in attempting the inverse operation of effecting the conver- 


sion of heat mto mechanical energy, we find ourselves con- 
fronted by the second law of thermo-dynamics, which says that 
whenever a given amount of heat is converted into mechanical 
eflect, another but variable amount descend, from a higher toa 
lower potential, and is thus rendered unavailable. 

In the condensing stzam engine this waste heat comprises that 
communicated to the candensing-water, whilst the useful heat, or 
that converted into mechanical effect, depends upon the differ- 
ence of temperature between the bznler and condenser. The 
boiler pressure is limited, however, by considerations of safety 
and convenience of construction, and the range of working tem- 
perature rarely exceeds 120° C, except in the engines constructed 
by Mr. Perkins, in which a range of 169° C., or an expansive 
action commencing at 14 atmospheres, has been adopted yith 
considerable promise of snccessp as appears from an able report 
on this engine by Sir Freflerick Bramwell. To obtain more 


advantageous primary conditions we have toturn to the caloric 
or gas engine, because in them the co-efficient of efficiency 
TY 


expressed by = 


may be greatly increased, This value would 





reach a maximum if the initial absolute temperature T could be ` 


raised to that of cdmbustion, an& T’ reduced to atmospheric 
temperature, and these maximum limits can be much more 
tiearly approached in the gas engine worked by a combustible 
mixture of air and hydro-carbons than in the steam engine. 
Assuming, then, in an explosive gas-engine a temperature of. 
1,500° C. at a pressure of 4 atmospheres, we should, ın accord- 
ance with the second law of thermo-dynamics, findwtemperature 
after expansion to atmospheric pressure of 600° C., and therefore 
a working range of 1500° = 600° == goo", and a theoretical 
00 
efficiency oe = about one-balf, contrasting yery favour- 
ably with that ‘ofa good expansive condensing steam-engine, 
in which the range is 150-36=120° C., and the efficiency 


120 .- wi 
2, A good expansive steam-engine is therefore 


150 + 274 7 ` 
capable of yielding as mechanical work $th part of the heat com- 
municated to the boiler, which does not include the heat lost by 
imperfect combustién, and that carried away in-the chimney. . 
Adding to these, the losses by friction and radiation in the engine, 


e we find that the best steam-engine yet constructed does not yield 


in mechanical effect more than #th part of the heat energy 
residing in the fuel consumed. In the gas-engine we have also 
to make reductions from the theoretical efficiency, on account of 
the rather serious loss of heat by absorption into the working 
cylinder, which has to be cooled artificially in order to keep its 
temperature down to a point at which lubrication is possible ; 
this, together with frictional loss, cannot be taken at less than 
oe and reduces the factor of efficiency of -the engine 
to} 

It follows from these considerations that the gas or caloric 
engine combines the conditions most favourable to thé-attainment 
of maximum results, and it may reasonably be supposed that the 
difficulties still in the way of their application on a large scale 
will gradually be removed. Before many years have elapsed.we 
may find in our factories and on board our ships engines with a 
fuel consumption not exceeding one pound of coal per effective 
horse power per hour, in which the gas producer takes the place 
of the somewhat complex and dangerous steam boiler. The 
advent of such an engine and of the dynamo-machine must mark 
a new era of material progress at least equal to that produced by 
the introduction of steam power in the early part of our century, 
Let us consider what would be the probable effect of such an 
engine upon that most important interest of this country—the 
merchant navy. 

According to returns kindly furnished by the Board of Trade 
and Lloyds Register of Shipping, the total value of the merchant 
shipping of the United Kingdom may be estimated at 
126,000,000/,, of which 90,c00,000/. represents steamer having 
a net tonnage of 3,003,988 tons; and 36,000,000/. sailing 
vessels, of 3,688,008 tons, The safety of this vast amount of 
shippiog, carrying about five-sevenths of our total imports and 
exports, or 500,000,000/, of goods in the year, and- of the more 
precious lives connected with it, 1s a question of paramount im- 
portance, It involves considerations of the most varied kind: 
comprising the constraction of the vessel itself, and the material 
employed in building it; its furniture of engines, pumps, sails, 
tackle, compass, sextant, and sounding apparatus, the prepara- 
tion of reliable charts for the guidance of the navigator, and the 
construction of harbours of refuge, lighthouses, beacons, bells, 
and buoys, for channel navigation. Yet notwithstanding the 
combined efforts of science, mventive skill, and practical ex- 
perience—the accumulation of centuries—we are startled with 


| statements to the effect that during last year as many as 1,007 


British owned ships were lost, of which fully two-thirds were 
wrecked upon our shores, representing a total value of nearly 
10,000,000/7. Of these shipg 870 were sailing vessels and 137 
steamers, the loss of the latter being in a fourth of the cases at- 
tributable to collision. The number of sailing vessels included 
m these returns being 19,325, and of, steamers 5, 505, it appears 
that the steamer is thésafer vessel, in the proportion of, 4°43 to 
3°46 ; but the steamer-maKes on an average three voyage for one 
of the sailing ship taken over the year, which reduces the 
relative risk of the steamer as compared with the sailing ship per 
voyage in the proportion of 13729 to 3°46, Commercially speak- 
ing, this factor of safety in favour of steam-shipping is to a great’ 
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extegt counterbalanced by the value of the steamship, which 
bears to that of the sailing vessel per net carrying ton the pro- 
portion of 3: 1, thus reducing the ratio in favour of steam ship- 
ping as 13°29 to 10°38, or in round numbers as 4:3. In 
testing this result by the charges of premium for insurance, the 
variable circumstances of distance, nature of ‘cargo, season. and 
voyage have to be taken into aécount; but judging fiom in- 
formation received from shipowners and thderwriters of 
utdoubted authosity, I find that the relative insuraace paid for 
the two classes of vessel represents an average of 30 per cent. in 
favour of steam shipping, agreeing very closely with the above 
deductions derived from statistical information. 

In consid®Ting the quest.on how the advantages thus established 
‘in favour of steam-shipping could be further improved, attention 
should be called in the first plage to the material employed in 
their construction. A new material was introduced for this pur- 
pose by tht Admiralty in 1876—78, when they constructed at 
Pembroke dockyard the two steam corvettes, the /risand Mer- 
cury, of mid steel. The peculiar qualities of this material are 
such as to have enabled shipbuilders to save 20 per cent. in the 

. weight of the ship’s hull, and to increase to that extent its carrying 
capacity. It combines with a strength 30 per cent. superior to 
that of iron such extreme toughness, that in the case of collision 
the side of the vessel has been found to yfeld or bulge several 
feet without showing any sign of rupture, a quality affecting the 
question of sea risk very favourably. When to the use of thise 
material there are added the advantages derived frm a double 
bottom, and from the division of the ship’s hold by means of. 
bulkheads of solid construction, it is difficult to conceive how 
such a vessel could perish by collision either with another vessel 
or with a sunken rock, The spaces between tke two bottoms 
are not lost, because they form convenient chambeis for water 
ballast, but powerful pumps should in all cases bejadded to 
meet emergencies. 

The following statement of the number and tonnage of vessels 
building and preparing to be builtin the United Kingdom on the 
3oth of June last, which has been kindly furnished me by 
Lloyd’s, is of interest as showing that wooden ships are fast 
Lecoming obsolete, and that even iron is beginning to yield its 
lace, both as regards steamers and sailing ships, to the new 
material mild steel ; it also shows that by far the greater number 
of vessels now building -are ships of large dimensions propelled 
by engine pow er i=- 








Min STEEL. Tron. Woop. Toran, 
Tons Tons Tons Tons 
~ No. gross. No. gross. No. gross. No. gross, 
Steam e. 89 159,751 ++ 555 920921 +» 6 460... 650 1,090,132 
Saling ses xI 16,800 ... 7O _I20,259 ». 49 4,035 « 130 141,694 
100 176,551 s» 625 1,050,180 ... 55 5,095 =. 780 1,231,826 


If to the improvements already achieved could be added an 
enyine of half the weight of the present steam engine and 
boilers, and working with only half the present expenditure of 
fuel, a further addition of 30 per cent. could be made to the 
cargo of an Atlantic propeller vessel—no longer to be called a 
steamer—and the balance of advantages in favour of such 
vessels would be sufficient to restrict the use of sailing craft. 
chiefly to the regattas of this and neighbouring ports. 

The admirable work on the ‘ British Navy,” lately published 
by Sn Thomas Brassey, the Civil Chief Lord of the Admiralty, 


- -shows that the naval departme. t of this country is fully alive to 


all improvements having regard to the sffety as well as to the 
fighti.g qualities of Her Majesty’s ships of war, and recent 
experience goes far to prove that although high speed and 
manæuvring qualities ate of the utmost value, the armour plate 
which appeaied to be fast sinking in public favour is not without 
its value in actual warfare. 

The progressive views perceptible in the construction of the 
navy aie further evidenced in a remarkable degree in the hydro- 
graphic department. Captain Sir Frederick Evans, the hydro- 
grapher, and Vice-President of the Brush Association, gave 
us at York la-t year a very interesting actount of the progress 
‘made in that department, which; while dealing chiefly with the 
preparation of charts showing the depth of water, the direction 
and force of currents, and the rise of tides near our shores, con- 
tains also valuable statistical information regarding the more 
general questions of the physical conditions of the sea, its 
temperature at various depths, us flora dnd fauna, as also the 
rainfall and the nature and. force of prevailing winds. In con- 
nection with this subject the American Naval Department has 
taken an important part, under the guidance of Captain Maury 


“of 950 fathoms. 





and the-‘Agassiz.father and son, whilst in ghis country the per- 
sistent labours of Dr. William Carpenler deserve the highest 
consideration. g ii 

Our knowledge of tidal acticn. has received. a most powerful 
impulse through the invention of a self-recordiug gauge and 
tide-predicter, which will form the subject of one of the discourses 
to be delivered at our present meeting by its prmcipal originator; 
Sir William Thom.on ; when I hope he will furnish us-with an 
explanation of some extraordinary irregularities in tidal records, 
observed some years ago by Sir John Coode at Portland, and 
due apparently to atmospheric influence. f 

The application of iron and steel ın naval construction rendered 


the u~e of the compasg for some time illusory, but in 1839)Sir | 


George Airy showed how the errors of the compass due to the 
influence experienced from the iron of the ship, may be perfectly 
corrected by magnets and soft iron placed in the neighbourhood 
of the binnacle, but the great size cf the needles in the ordinary 
compasses rendered the correction of the quadrantal errors 
practically unattainable. In 1876 ir William ‘Thomson ‘invented 
a compass with much small-r needles than those previously used, 
which allows Sir George Airy’s principles to be applied: com- 
pletely. With this compass correctors can be arranged so that 
the needle shall point accurately in all directions, and these 
correctors can be adju-ted at sea from time to time, so as to 
elimina e any error which may arise through change in the 
sbip’s maznetism or in the magnetism induced by the earth 
through change of the ship’s position. By giving the compass 
card a l mg periud of free o cillation great steadiness is obtained 
when the ship is rolling. 

Sir William Thom: on has also enriched the art of navigation 
by the invention of two s.uncing machmes; the one being 
devi-ed for ascertaining gieat depths very accurately in Jess than 
one-quarter the time formerly necessa y, and the other for taking 
depths up to 132 fathoms wichout -topping the ship in its 
onward course, In both these instruments steel ‘pianoforte wire 
is used instead of the hempen and silken lines formerly employed ; 


in the latter machine the record of depth ıs obtained not by the | 


quantity of wire run over its counter and brake “wheel, bur 
through the indications produced upon a simple pressure gauge 
consisting of an inverted gla s tube, whose internal surface 1. 
covered beforehand with a preparation of chromate of silver 
rendered colourless by the sea-water up té the height to which 
it penetrates. ‘The value of this instrument fur guiding the 
navigator within what he calls ‘‘soundings” can hardly be 
exaggerated ; with the s unding machine and a good chart he 
can generally make out his p sition correctly by a succession of 
three or four casts in a given direction at given intervals; and 
thus; in foggy weather is made independent of astronomical 
observation. and of the sight of hyhthouses or the shore. By 
the proper use of this apparatus, such accidents as happened to 
the mail steamer Mosel not a fortnight ago would not be possible. 
As regards the value of the dezp-:ea instrument J can speak 
from personal experience, as on one occasion it enabled those in 
charge of the Cable s.s. Faraday to find the end of an Atlantic 
Cable, which had parted in a gale of wind, with no other 
indication of the locality than a single sounding, giving a depth 
To recover the cable a number of soundings 
in the supposed neighbow hood of the broken end were taken, 
the 950 fathom contour line was then traced upon a chart, and 
the vessel thereupon trailed its grapnel two miles to the eastward 
of this line, when it soon engaged the cable 20 miles away from 
the point, where dead reckoning had placed the ruptured end. 

Whether or wot it will ever be practicable to determine 
oceanic depths without a sounding line, by means of an instru- 
meut based upon gravimetric differences, remains to be seen. 
Hitherto the indications obtained by such an instrument -have 
been encouraging, but its delicacy his been such as to unfit it for 
ordinary use cn board a ship when rolling, >» 

The time allowed me for addréssing you on, this occasion is 
wholly insufficient fo do justice to the great engineering works 
of the present day, and I must therefore limit myself to making 
a short allusion toa féw only of the more remarkable enterprises. 


The great success, both technically and commercially, of the - 


Suez Canal, has stimulated M. de Lesseps to tindertake a similar 
work of even more gigantic proportions, namely, the piercing of 
the Isthmus of Panama by a ship canal, 40 miles long, 50 yards 
wide on the surface, and 20 yards at the bottom, upon a dead 
level from sea to sea: The estimated cost of this work 15 
20,@00,000/., and more than this sum having been subscribed, 
it appears untikely that politica? or elimatic difficulties will stop 


7 
s 


397 © 


_ considerably mereased range. 


NATURE - 


go 


~ 
` 





M.. de Lesseps inoit speedy accomplishment. ‘Through it, | hardly have accomplished their task wthoutehaving recowme to 


China, Japan, and ‘We whole of the Pacific Ocean will be 
brought to half their present distance, as measured by the length 
of. voyage, and. an impulse to navigation and to progress will 
- thus be given which it will be difficult to over-estimate. 

Side by side-with this gigantic work, Captain Eads, the 
successful» improver of the Mississippi navigation, intends to 
erect his ship-railway, to take the largest vessels, fully laden 
and equipped, from :ea to sea,-over a gigantic railway across 


> the Isthmus of Tehuantepec, a distance of ninety-five miles. 


Mr. Barnaby, the chief constructor of the navy, and Mr. John 
Fowler have -expressed a favourable opinion regarding this 
enterprise, aud it is to be hoped that*both the canal and the 
ship-railway will be accomplished, as it may be safely anti¢i- 
pated that the traffic will be amply sufficient to support both 
these underéal ings. ' 

. Whether or not M.ede Lesseps will be successful also in 
carrying ito effect the third great enterprise with which his 
nme has been pron.inently connected, the flooding of the Tunis- 
Algerian Chotts, thereby re-establi hing the Lake Tritonis of 
tbe ancients, with its verdure clad shores, is a question which 
could only be decided upon the eviderce of accurate surveys, 


` but the beneficial irfluence cf a large sheet of water within the 
_ African desert could hardly be matter of doubt. 


It is with a feeling not unmixed with regret that [ have to 
record the completion of a new Eddystone Lighthouse in sub- 
stitution for the cAefd’euvre of engineering erected by Jobn 
Smeaton more than 100 years ago. The condemnation of that 
structure was not, however, the consequence of any fault of 
construction, but was caused by inroads of the sea upon the rock 
supporting it, The new lighthouse, de:igned and executed by 
-Mr., now Sir James Douglas, engineer of Trinity House, has 
been erected in the incredibly shert time of les than two years, 
and bids fair to be worthy of its famed predecessor. Its height 
above high water is 130 feet, as compared with 72 feet, the 
height of Telford’s s'ructure, which gives its powerful light a 
The system originally suggested 
-by Sir William Thomson some years ago, of distinguishing one 
light from another. by flashes following at varied intervals, has 
been adopted by the Elder Brethren’ in this as in other recent 
lights in the modified form introduced by Dr. John Hopkinson, 
in whch the principle is applied to revclving lights, so as to 
obtain a greater amount of light in the flash, ' $ 

The ge logical difficulties which for sometime threatened the 
accowplishment of the St. Gothard Tunnel, have been happily 
overcome, and this second: and most important sub-Alpine 
thoroughfare now connects the Italian railway system with that 
of Switzerland and the south of Germany, whereby Genoa will 
be constituted the shipping port for those-parts. 

« Whether .we shall be able to connect the English with the 
French rail vay syst2m by means af a tunnel below the English 


` Chanuel is a question that appears dependent at this moment 


rather upon mulitary and polttical than technical and financial 
considerations, The occurrence of a stratum of impervious grey 
chalk, at a convenient depth below the bed of the Channel, 
mininises the engineering difficulues in the way, and must 
influence the financial question involved. The protest lately 
.raiséd against its accomplishment can hardly be louked upon as 
a public verdict, but seems to be the result of a natural desire tó 
pause pending the institution of careful inquiries. These in- 
quiries have been.made by a Royal Scientific Commission, and 
will be referred for further consideration to a mixed Parliamen- 
tary Committee, upon whose Report it must depend whether the 
natural spirit. of commercial enterprise has. to yield in this 
instarce to politicel and military considerations. Whether the 
Ghannel-Tunnel is constructed or not, the plan proposed some 
years ago “by Mr. Jobn Fowler of connecting England and 
France by means of a ferry boat capable of taking railway trains 
would be a desideratum just.fied by the ever-increasing inter- 
communication be:ween thts and Continental countries. 

The public inconvenience arising through the obstruction to 
traffic by a sheet cf water 1s well illustrated by the circumstance 
tHat both the estuaries of the Severn and of the Mersey are being 
undermined in order to connect the railway systenis on the two 
sides, and that the Frith of. Forth is about to be spanned by a 
bridge exceeding in grandeur anything as yet attempted hy the 
engineer. The readway of this bridge will stand 150 feet above 
high-water mark, and its two principal spans will measure a 
third of a statute mile each. Messrs. Fowler and Baker the 

engineers to whom this geat ‘work has been entrusted, could 


steel for their material of construction, nor need the steel used 

be of the extia mild quality particularly applicable for naval . 
structures to withstand collision, for, when such extreme tough- 

ness is rot required, steel of very homogeneous quality can'be 

produced, bearing a tensile strain double that of iron. ° 

- The tensile strength of steef, as is well known, is the result of 

an admixture 8f carbon, with the iron, varying’ between pyth 

and 2 per cent., and the nature of this combination of carbon 
with iron is a matter of great interest Loth from a theoretical and 
‘practical point of view. It could not be a chemical compound 

which would neces itate a definite proportion, nor gould a meré 

dissolution of the one in the other exercise :uch remarkable 

influence upon the strength and hardness of the resulting metal. 

A recent investigation by Mr.gAbel has thrown considerable 

light apon this question. A definite carbide of iron is formed, 

it appears, soluble at high temperatures in iron, but*separating 

upon cooling the steel gradually, and influencing only to a mode- 

rate Cegree the physical propertiés of the metal asa whole. In 

cooling rapidly there is no time for the ca bide to separate from 

the iron, and the metal @s thus rendered both hard and brittle. 

Cooling the metal gradually under the influence of great ¢cm-' 
pressive force, appears to have a similar effect to rapid cooling 


in preventing the :efaration of the carbidg from the metal, with «- 


this Cifference, that the effect is more equal throughout the mass, 
*and that more uniform temper is likely to result. ; 
When the British Association met at Southampton on 

former occasion, Schonbein announced to the world his dis- 

covery of gua-cotton. This discovery has led the way to many 


valuable researches on explosives generally, in which Mr. Abel ~ 


has tahen a leading part. Recent investigations by him, in con- 
nect.on with Captain Noble, upon the explosive action of gun- 
cotton and gunpowder confined in a strong chamber, which have 
not yet been published, deserve particular attention, They 

show that while by the method of investigation pursued about 
twenty years ago by Karolye (of exploding gunpowder in very 

smal! charges in shells confined within a large shell partially 
exhausted of air), the composition of the gaseous products was 
found to be complicated and liable to variation, the chemical meta- 

morphosis which gun-cotton su-tains, when exploded under condi- - 
ti: ns such as obtam in its practical applicatiun, is simple and very 

uniform. Among other interesting pints noticed in this direction 

wa» the fact that, as in the case of gunpow der, the proportion of car- 

boniz acid increases, while that of carbonic oxide diminishes with 
the censity of the charge. The explosion of gun-cotton, whether 

in the form of wool or loosely spun thread, or in the packed 

compre-sed form devised by Abel, furnished practically the same 

results if fired under pres:ure, that is, under. strong confinement 

—the conditions being favourable to the full development of its 

explosive force ; Lut some marked differences in the composition 

of the products of metamorphosis were observed when gun- 

cotton was fired by detonation. With regard to the tension 

exerzed by the products of explosion, some interesting points 

were observed, which introduce very considerable ditficulties 

into the investigatioh of the action of fired gun-cutton, Thus, 
whezeas no marked differeffces are ob eved in the tension 
developed by small charges and by very much larger charges of. 
gunpowder having the same density (ùe. occupying the same 

volume relatively to the entire space in which they are exploded) 

the reverse is the case with respect to gun-cotton. Under 

similar conditions in regard, to density of charge, 100 grammes 

of gun-cotton gave a measured tension of about 20 tons on the 

square inch, 1,500 grammes gave a tension ot about 29 tons (in 

several very concordant observations), while a charge of 2°5 kilos 

gave a pressure of about 45 tons, this being the maximum mea- 

sured tension obtained with a charge. of gunpowder of five thmes 

thé density of the above. TET ; 

The extreme violence of the explosion of, gun cotton as com- 
pared with gunpowder when fired ım ‘a closed space was a 
feature ‘ attended with formidable difficules: In whatever 
way the charge was arranged in the firing cylinder, if it had 
free access to the enclosedy crusher gauge, the pressures re- 
corded by,the- latter were always much greater than when 
meens were taken to prevent the wave'of matter suddenly set 
in motion from acting directly upon‘the gauge. The abnormal 
or wave-pres: ures recérded at the same time that the, general 
tension in the cyliuder w&s measured ameunted in the experi- 
ment to 42°3 tons, when the general tension was recorded at 
20 tons ; and in another when the pressure was measured at 29 
ton-, the wave-pressure recorded was 44 ton- Measuréments 
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of thetemperature of explosion of gun-cotton showed it to be 
about double that òf the explosion of gunpowder, One of the 


"effects observed. to be produced by thi. sudden enormous de-- 


atin 


velopment of heat was the covering of the inner surfaces of 
the steel explosion-vessel with a net-work of cracks, small por: 
tions‘of the surface being sometimes actually fractured, ‘lhe 
explosion of charges‘‘of gun-cotton up to 2 5 kilps in perfectly 
closed chambers, with development'of pressures approaching to 
50 tons on the sqfare inch, constitutes alone’ a- perfecly novel 
feat in investigations of this class. : 
Messrs. Noble and Abel are also continuing their researches 


- upon fired gynpowder, being at present occupied with an 


inquiry into the influence exerted upon the chemical metamor- 
phosis and ballistic effect» of fired gunpowder by variation in its 
composition, their attention being direc.ed especially to the dis- 
covery of the cause of the more or less considerable erosion of 
the interior surface of guns produced by the exploding charge— 
an effect which, notwithstanding the application of devices in 
the building up of the charge specially directed to the preserva- 
tion of the gun’s bore, have become so serious that, with the 
enormous charges now used in our Reavy guns, the erosive 
action on the surface of the bore produced by a single round is 
distinctly perceptible. As there appeared,to be primd facie 
reasons why the erosive action of powder tfpon the surface of 
ithe bore at the high temperatures developed should be at any 
rate in part due to its one’ component sulphur, Noble and Abel 
have made comparative experiments with powders of usual com- 
position and with others in which the proportion of sulphur was 
considerably increased, the extent of erosive action of the 
products escaping from the explosion vessel under high tension 
being carefully determined. With small charges a particular ` 
-powder contaimng no sulphur was found tò exert very little 
erosive action as compared with ordinary cannon powder ; but 
another powder, containing the maximum proportion of sulphur 
tried (15 per cent.), was found equal toit under these conditions. 
and exerted very decidedly less erosive action than it, when 
larger charges were reached. Other important contributions to 
our knowledge of the action of fired gunpowder in guns, as well 
as decided improvements in the gunpowder manufactured for the 
very heavy ordnance of the present day, may be expected to 
result from a.continuance of these investigations. Prof, Carl 
Himly, of Kiel, having been engaged upon investigations of a 
sinilar nature, has lately proposed a gunpowder in which hydro- 
carbon» precipitated from solution in naphtha take the place of 
the charcoal and sulphur of ordinary powder, this powder has 
amongst others the peculiar property of completely resisting the 
action of water, so’ that the old caution, ‘Keep your powder 
dry,” may hereafter be unnecessary. ; . 

The extraordinary difference of condition, before and after its 
ignition, of such matter as constitutes an explosive agent leads 
us up to`a consideration of the aggregate state of matter under 
other circumstances. As early as 1776 Alexander Volta observed 
that the volume of glacs was changéd under the influence of 
electrification, by what he termed electrical pressure. Dr. Kerr, 


. Govi, and others have followed up,the same inquiry, which is at 


present continued chiefly by Dr. George Quincke, of Heidelberg, | 
who finds that temperature, as well as chemical constitution of 
the dielectric under examination, exercises a determining influ- 
ence upon the amount and character of the change of volume 
effected by electrification ; that the change of volume may under 
certain circumstances be effected instantandously as in flint glass, 
or only slowly as in crown glass, and that the elastic limit of 
‘ both is diminished by electrifeation, whereas in the case of mica 
and of guttapercha an increase of elasticity takes place. - 
Still greater strides are being made at the present time towards 
a clearer perception of the condition of matter when particles 
ure left some liberty to obey individually the forces brought to 
Lear upon them. By the discharge of high tension electricity 
‘through tubes containing highly rarefied gases (Geissler’s tubes), ‘ 
phenomena of discharge were produced which were at once 
wost striking and suggestive. The Spréngel pump afforded a 
means of pushing the exhaustion ® limits which had formerly 
been .scarcely reached by‘ the imagination. At each step the’ 
condition of attenuated matter revealed varying properties when 
acted upon by electrical discharge and magnetic furce. The 
sadiometer of Crookes imported a new feature into these in- 
quiries, which at the present time occupy the attention of leading 
physicists ın all countries, -~ > 
‘The means usually employed to produce electrical dis- 
charge in vacunm tubes was Ruhmkorff’s coil; but Mr. Gassiot 
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first succeeded in obtaining the phenorena by means‘ of a- 
galvanic battery of 3000 Leclanché cells. * Dr. De La Rue, in 
conjunction with his-friend Dr. Hugo Müller, has goné far 
beyond his predecessors in the production of batteries of high 
potential. At hi, lecture ‘‘On the phenomena of electrical 
discharge,” delivered at the Royal Institution in January 1881)- 
he employed a battery of his invention consisting of 14,400 cells 
(14,832 Volts), which gave a current of 0'054- Am) ère, and- 
produced a discharge at a distance of o 71 inch between the 
terminals. During last year he increased the number of cells to 
15,000 (15,450 Volts), and increased the current to 0'4 Ampère 
or eight times that of the battery he ùsed at the Ruyal Insti- 
tution. 5 

With the enormous potential and perfgctly steady cftrrent at 
his disposal, Mr, De-La Rue has been able to contribute many 
interesting facts to the science of electricity. , He has shown, 
for example, that the beautiful phenomema of the stratified dis- - 
charge in exhansted tubes are but a modification an] a magnifi-- 
cation of those of the electric arc at ordinary atmospheric pres- 
sure. Photography was used in his experiments to record the 
appearance of the dischargé, so as to give a degree of precision 


` 


otherwise unattainable in the comparison of the phenomena. He . 


has shown that between two points the leagth of the spark, pro- 
vided the insulation of the battery is efficacious, is as the 
square of the number of cells employed. Mr. De La Rue’s 
experiments have proved that at all pressures the discharge in 
gases ıs not a-current in the ordinary acceptation of the tam, 


but is of the nature of a disruptive discharge, ' ' Even in anappa- ` 


rently perfectly steady discharge in a vacuum tube, when the 
strata as seen in a rapidly revolving mirror are immovable, he 
has shown that the discharge is a pulsating one ; but, of course, 
the period must be of a very high order. 

At the Royal Institution, on the occasion of his Jecture, Mr. 
De La Rue produced, in a very large vacuum tube, an imitation 
of the aurora borealis ; and. he has deduced from his experi- 
ments that the greatest brilliancy of aurora displays must be at 
an altitude of from thirty-seven to thirty-eight miles—a conclu- 
sion of thehighest interest, and in opposition to the extravagant 
estimate of 281 miles at which it had been previously put. 

The President of the Royal Sociely has made the phenomena 
of electrical discharge his study for several, years, and resorted 
in his important experiments to a special source of elecjric power. 
In a note addressed to me, Dr. Spottiswoode describes the nature 
of his investigations much more clearly than I could venture to 
give them. He says: ‘It had long been my opinion that the 
dissymmetry shown in electrical discharges through rarefi-:d 
gases must be an essential element of every ‘di-ruptive discharge, 
and that the phenomena of stratification might be regarded as 
magnified imazes of features always present, but concealed under 
ordinary circumstances, It was with a view to the study of this 
question that the researches by Moulton and myself were under- 
taken. The method chiefly used consisted in introducing into 


the circuit intermittence of a particular kind, whereby one - 


luminous discharge was rendered sensitive to the approach of a, 
conductor outside the tube. The application of this method - 
enabled us to produce artificially a variety of phenomena, in- 
cluding that of stratification. We were thus Ied to a series of 
conclusions relating to the mechani-m of the discharge, among 
which the following may be mentioned : — 

1. That a stria, with its attendant dark space, forms a physical 
unit of a striated discharge ; that a striated column is an aggre- 
gate of such units formei by means of a step-by-step prucess ; 
and that the negative glow is merely a locali ed stria, modified 
by Lucal circumstances. y 

2.` That the origin of the luminous clumn is to be sought for 
at its negative-end; that tle lummosity is an expre-sion of a 
demand for negative electricity ; and that the dark spaces are 
those regions where the negative terminal, whe'lfer metallic or 
gaseous, is capable qf exerting sufficient influence to prevent such 
demand. $ i 

3. That the time occupied by electricity of eitber name in tra- 
versing a tube is greater than that occupied in traversirg an equal 
length of wire, but less than that occupied by molecular streams 
(Crooke’s radiations) in traversing the tubes, Also that, espe- 
cially in high vacua, the discharge from the negative terminal 
exhibit. a durational character not found at the positive. 

4. That the brilliancy of the light with so little heat may be. 
due in part to brevity in the duration of the discharge ; and that 
for Action so rapid as that of se tbs discharge-; the mobility 
‘of the medium may count as nothing® and that for these infini- 


i 
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tesimal periods of tinge gas may itself be as rigid and as brittle 
as glass, 
5. That strize are not merely loci in which electrical is converted 
into luminous energy, but are actual aggregations of matter. 
‘This last conclusion was based mainly upon experiments made 


<-> With an induction ccil excited in a new way—vuz. directly by an 
_ alternating machine, without the intervention of a commutator 
This mode of excitement promises to be one of- 


or condenser. 
, great importance im spectroscopic work, as well as in the study 
of the discharge in a magnetic field, partly on account of the 
simplification whick it permits in the construction of induction 


_ coils, but mainly on account of the very great increase of strength 


in the secondary currents to which it gives rise. x 
These investigations assume additional importance when we 


~- view tbem ın connection with solar—I may even say stellar— 


_* that speculation. 


physics, for*evidence is augmenting in favour of the view that 
“interstellar space is not empty, but is filled with highly attenuated 
matter of a nature such as may be put into our vacuum tubes. 
. Nor can the matter occupying stellar space be said any longer to 
be beyond our reach for chemical and physical test. The spec- 
troscope has already thrown a flood of light upon the chemical 
constitution and physical condition of the sun, the stars, the 
comets, and the far distant nebule, which have yielded spectro- 
scopic photographs under the skilful management of Dr. 
Huggins, and Dr, Draper of New York. 
improved apparatus, the phy-ical astronomer has :been able to 
reap a rich 
periods of the last two solar eclipses—that of 1879, visible in 
America, and that of May last, observed in Egypt by Lockyer, 


- Schuster, and hy Continental observers of high standing. The 


result of this last eclipse expedition has been summed up as 


` -follows :—*‘ Different temperature levels have been discovered 


in the solar atmosphere; tke constitution of the corona has 
now the possibility of being determined, and it is proved to 
shine with its own light. A suspicion has been aroused once 
“7 more as to the existence of a lunar atmosphere, and the position 
of an important line has been discovered. Hydro-carbons do 

not exist close to the sun, but may in space between us and it.” 
To me personally these reported results possess peculiar mte- 
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arves: of scientific information during the short_ 
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We shall thus find that in the great workshop of- nature*here 
areno lines of demarcation to be drawn between the most exalted 
speculation and common-place practice, and that all knowledge 
must lead up to one great result, that of an mtelligent recogni- 
tion of the Creator through His works. So then, we members 
of the British Association and fellow workers in every branch of 
science may exhort one another m the words of the American 
bard who has so lately departed from amongst us :— 

i y “ Let us then be up and domg, * 

Wuh a heart for any fate, 
Still achieving, st:l] pursuing, 
Learn to labour and to wait.” 





SECTION A _ 
MATHEMATICAL AND PHYSICAL , $ 
OPENING ADDRESS BY THE RIGHT Hon. LORD RAYLEIGH, 
M.A., F.R.S., F.R.A.S, PRESIDENT OF THE SECTION , 


In common with some of my predecessors in this chair, I 
recognise that probably te most useful form which a presidential 


address could take, would be a summary of the progress, of - 


physics, or of some, important branch of physic-, dwing recent 
years. But the difficulties of such a tasR are considerable, and 
Ido not feel myself equal to grappling with them. The few 
remarks which I have to offer are of a general, I fear it may 
be thought of a commonplace character. All I can hope is 
that they may have the effect of leading us into a frame of mind _ 


-suitable for the work that lies‘before us. 


The diversity of the subjects which come under our notice in 
this section, as well as of the methods by which alone they can 
be adequately dealt with, although a sign of the importance of 
our work, 1s a source of considerable difficulty in the conduct of 
it. From the almost mevitable specialisation of modern science, 
it has come about that much that is famihar to one member ot 
our section is unintelligible to ancther, and that ‘details whoce « 
importance 1s obvious to the one fail altogether to rouse dny 
interest in the mind of the other. I must appeal to the authors 


of papers to bear this‘ difficulty in mind, and to confine within’. © 


“west, for in March last I ventured to bring before the Royal | moderate limits their discussion of points of less general interest. 


Society’a speculatiop regarding the conservation of solar energy, 
which wasebased upon the three following postulates, viz. :— 

+ 1, That aqueous vapour and carbon compuunds are present in 
s‘ellar or interplanetary space. 


~ 2, That these gaseou» compounds are capable of being disso- 


ciated by radiant solar energy while in a ‘state of extreme 
attenuation. : 

3. That the effect of solar rotation is to draw in dissociated 
vapours upon the polar surfaces, and to eject them after com- 
bustion has'taken place back into space equatorially. 

It is therefore a matter of peculiar gratification to me that: the 
results of observation here recorded give considerable support to 
The luminous equatorial extensions of the sun 

which the American observations revealed in such a striking 
- manner (with which I was not acquainted when writing my 
paper) were absent in Egypt; but the outflowing equatorial 
streams 1 suppose to exist could only be rendered visible by re- 
flected sunlight, when mixed with dust produced by exceptional 
solar disturbances or by electric discharge; and the occasional 
appearance of sucha luminons extensions would serve only to dis- 
prove the hypothesis entertained by some, that they are divided 
planetary matter, in which case their appearance should be per- 
manent. Prof. Langley, of Pittsburg, has sh$wn, by means of 
his bolometer, that the solar actinic rays are absorbed chiefly in 
the solar instead of in the terestrial atmosphere, and Capt. 
Abney has found by his new photometric method that absorp- 
tion due to hydrocarbons takes place somewhere between the 
solar and terfe: trial atmosphere ; 1m order to test this interesting 


- result still further, he has lately taken his apparatus to the top of 


the Riffel with a view of dimioi-hing the amount of terrestrial 
atmospheric air between it and the sun, and intends to bring a 
paper on this subject before Section A. Stellar space filled with 
‘such matter as hydrocarbon and aqueous vapour would establish 
a material continuity between the sun and his planets, and 
between the innumerable solar systems of which the universe is 
composed. If chemical action and reaction can further be 
admitted, we may be able to trace certain conditions of thermal 
dependence and maintenance, m which we may recognise prin- 
ciples of high perfection, applicable also to comparafively 
‘humble purposes of humarPlife. 5 


Even within the limits of those departments whore foundation 
is evidently experimental, there 1s room, and indeed necessity, 
for great variety of treatment. One class of investigators relies 
mainly upon reiterated appeals to experiment “to resolve the 
questions which appear still to be open, while another prefere, 
with Thomas Young, to base its decisions as far d5 possible upon 
deductions from experiments already made by others. ` It is: 
scarcely necessary to say that in the present state of science both 
methods are indispensable, Even where we may fairly suppose” 
that the fundamental principles are well established, careful and 
often troublesome work 1s necessary to determine with accuracy 
the constants which enter into the expression of natural Jaws. 
In many cases the accuracy desirable, even from a practical point 
of view, is hard to attain, In many others, where the interest 
1s mainly theoretical, we cannot afford to neglect the confir- 
mations which our views may derive from the comparnon of 
measurements made in different fields and in face of different 
experimental difficulties. Examples of the inter-dependence of 
measurements apparently distinct will occur to every phy-icist. 
I may mention the absolute determinations of electrical resis- 
tance, and of the amounts of heat developed from electrical and 
mechanical work, any two of which involve also the third, and 
the relation of the velocity of sound to the mechanical and' 
thermal properties of air. - 

Where a measurement is isolated, and not likely to lead to 
the solution of any open question, ıt is doubtless possible to 
spend upon it tıme and attention that might with advantage be 
otherwise bestowed. In such a case we may be properly be 
satisfied for a time with work of a le-s.severe and accurate 
character, knowing that with the progiess of knowledge the 
way is sure to be smoothed both by a better appreciation of the 
difficulties involved, and by*the invention of improved experi- 
mental appliances. I hope I shall not be misunderstood as 
underrating the importance of great accuracy in its proper place 
1f I express the opinipn that the desire for ıt has sometimes had 
a prejudicial effect. In gases where a rough result wauld have 
sufficed for all immediate purposes, no measurement at all has 
been attempted, because the circum-tances rendered it unlikely 
that a high standard of precision could be attained. Whether 
our aim be more or less ambitious, it is important to recognise 
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the #mitations to Which our methods are necessarily subject, and 
as far as possible to estimate the extent to which our results are 
uncertain. The comparison of estimates of uncertamty made 
before and after the execution of a set of mea urements may 
sometimes be humihating, but it is always instructive. 

Eyen when our results shéw nq greater discrepancies than we 
were originally prepared for, it is well to errgon the side of 
modesty in estimating their trustworthiness. The history of 
science teaches ohly too plainly the lesson that no single method 
is absolutely to be relied upon, that sources of error lurk where 
they are least-expected, and that they may escape the notice of 
the most experienced and conscientious worker. It is only by 
the concurrence of evidence of various hinds and from various 
sources that practical certamty may at last be attained, and com 
plete confidence justified. Perh&ps I may be allowed to illustrate 
my, meaning by 1eference to a subject which has engaged a good 
deal of my attention for the last two years—the absolute measure- 
ment of electrical resistance. The unit commonly employed in 
this country is founded upon experiments made about twenty 
years ago by a distinguished ‘committeg of this Association, and 
was intended to represent an absolute resistance of 10°. C.G.S., 
z.¢, one ohm. The method employed by the committee at the 
recommendation of Sir W. Thomson (it shad been originally 
proposed by Weber) @onsisted ın obseiving" the deflection from 
the magnetic meridian of a needle suspended at the centre of a, 
coil of insulated wie, which formed a closed circuit, and was 
made to revolve with uniform and known speed about a vertical 
axis. From the speed and deflection in combination with the 
m an radius of the coil and the number of its turns, the abso- 
lute.resistance of the coil, and thence of any other standard, 
can be dete: mined, 

About ten yeas later Kohlrausch attacked the problem by 
another method, which it would take too long to explain, and 
arrived at the result that the B.A. unit was equal to 1-02 ohms 
—about two per cent, too large. Rowland, in America, by a 
comparison between the steady battery current flowing in a 
primary coil with the transient current developed in a secondary 
coil when the primary current is reversed, found that the B.A. 
unit was ‘99t ohms. Lorentz, using a different method again, 
„found ‘980, while H. Weber, from distinct experiments, arrived 
at the conclusion that the B.A. unit was correct. It will be seen 
that the results obtained by these highly competent observers 
range over about four per cent. Two new determinations have 
lately been made in the Cavendish laboratory at Cambridge, one 
by myself with the method of the revolving coil, and another 
by Mr, Glazebrook, who used a modification of the method 
followed by Rowland, with the result.that the B.A. unit is 986 
ohms. Iam now engaged upon a third determination, using a 


* method which is a modification of that of Lorentz, 


In another mportant part of the field of experimental science, 
where the subject-matter 1s 111 understood, and the work is 


- qualitative rather than quantitative, success depends more di- 


rectly-upon sagacity and genius. It must be admit’ed that much 
labour spent in this hind of work is ill-directed. Bulky records 
of crude and uninterpreted obseyvations are not science, nor 
even m many cases the raw material out of which science-will be 
constructed, ‘The door of experiment stand. always open; and 
when the question is ripe, and the man is found, he will nine 
times out of ten find it necessary to go through the work again. 
-Observations made by the way, and under favourable conditions, 
may oftén give rise to valuable suggestions, but these must be 
tested hy experiment, m which the conditions are simplified to 
the utmost, before they can lay claim to acceptarice. 

When an unexpected effect 1s observed, the question will arise 
whether or not an explanation can be found upon admitted 
Principles, Sometimes ‘the answer can be quickly given; but 
more-often it will happen that an assertion of what oxght to 
have been expected cam only be made as the result of an elaborate 
discussion of the circumstances of the case, and this discussion 
mu-t generally be mathematical” in its spirit, if not im its form, 
In repeating, at the beginning of the century, the well-known 
experiment of the inaudibility of®a bell rung 2 vacuo, Leslie 
made the interesting observation that the presence of hydrogen 
was inimical to the production of sound, so that not merely was the ` 
sound less in hydrogen than in air of equal pressure, but that 
the actual addition of hydrogen to raygfied air caused a diminu- 
tion in the intensity of sound. How is this remarkable fact to 
be explained? Does it prove that, as Herschel was inclined to 
think, a mixture of gases of widely different densities differs in 
ity acoustical properties, from a single gas? These questions 
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valuable hints for further experiment. 
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could scarcely be answered satisfactoriljgbut by a mathematical 
investigation of the process by which vibrations are communi- 
cated from a vibrating solid. body to the surrounding gas. Such 
an investigation, founded exclusively upon principles well esta- 
blished before the date of Leslie’s cbservation, was undertaken 
years afterwards by Stokes, whe proved that what Leslie ob- 
served was exactly what ought to have been expected. `The 
addition of hydrogen to attenuated arr increases the wave-length 
of vibrations of given pitch, and conseyuently the facility with 
which the gas can pass round the edge of the bell from’ the 
advancing to the retredting face, and thus e-cape those rare- 
factions and condensations which are essential to the formation 
of a complete sound wave, There remains no reasog for sup- 
posing that the phenomenon depends ugon any other elements 
than the density and pressure of the gaseous atmosphere, and a 
direct trial, e.g. a comparison between air anda mixture of car-. 
bonic anhydride and hydrogen of likè density, is almost su- 
perfluans. 3 

Examples such as this, which might be multiplied-ad /ibitem, 
show how-difficult it often is for an experimenter rightly to 
interpret his results without the aid of mathematics, ‘It is 
eminently desirable that the experimenter himself should be in 
a position to make the calculations, to which his work gives 
occasion, and from which in return he would often receive 
I should like to see a 
course of mathematical instruction arranged with evpecial 
reference to physics, within which those whose beut was plainly 
towards experiment might, more or less completely, confinetthem- 
selves, Probably a) ear spent judiciously on such a course would 
do more to qualfy the student for actual work than two or thee 
years of the usual mathematical'curriculum. On the other side, 
it must be remembered that the human mund is Irmited, and that 
few can carry the weight of a complete mathematical armament 
without some repression of their energies in other directions. 
With many of us difficulty of remember.ng, 1f not want of time 
for acquiring, would imp se an early limit. Here, as elsewhere, 
the natural advantages of a division of labour will assert them- 
selves. Innate dexterity and facility of contrivance, backed by 
unflinching perseverance, may often conduct to succe-sful dis- 
covery or invention a man who has | ttle taste for speculation ; 
and on the other hand the mathematician, gndowed with genius 
and insight, may find a sufficient field for his energtes in inter- 
preting and systemati-ing the work of others. 

The different habits of mind of the two schools of physicists 
sometimes lead them to the adoption of antagonistic views on 
doubtful and difficult questions. 
experimental school is to rely almost exclusively upon direct 
evidence, even when it is obviously imperfect, and to disiegard 
arguments which they stigmatise as theoretical. The tendency 
of the mathematician is to overrate the solidity of his theoretical 
structures, and to forget the narrowness of. the experimental 
foundation upon which many of them rest. 

By direct-observation, one of the most.experienced and suc- 
cessful experimenters of the last generation convinced himself 
that light of definite refrangibility was capable of further analysis 
by absorption. It has happened to myself, ın the course of 
measurements of tbe absorbing power of various media for the 
different 1ays of the spectrum, to cme across appearances at 
first sight strongly „confirmatory of Brewster’s views, and Lcan 
therefore understand the persi-tency with which he retained his 
opinion. But the possibility of further analysis of light of 


definite refrangibility (except by polarisation) is almo-t irre- . 


concilable with the wave theory, which on the strongest grounds 
had been already accepted by most of Brewster’s contemporaries ; 
and ım consequence his results, though urgently pressed, failed 
to convince the sc entific world. Further experiment has fully 
justified this «cepticism, and sn the hands of Airy, Helmholtz, 
and others, has shown that the phenomena by which Brewster 
was misled can be. explained ‘by.the tnrecognised intru ion of 
diffused hght. The anomalies disappear when sufficient pre- 
caution is taken that the refrangubility of the light observed shall 
really be definite. ae 

On similar giounds undulationists early arrived at the con- 
viction that physically light and invisible radiant heat are both 
vibrations of the same kind, differing merely in wave-length ; 
but this view appears to have been accepted slowly, ‘and almost 
reluctantly, by the experimental school. x 
` When the facts which appear to conflict with theory are well 
defined and lend themselves easy to experiment and repetition, 
there ought to be no great delay fh acriving at a judgment. 


e 


The tendency of the purely . 
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Either the theory is fipgt, or the observations, if not altogether 
faulty, are found susceptible of another interpretation. The 
difficulty is greatest when the necessary conditions are uncertain, 
and their fulfilment rare and uncontrollable. In many such 
-cases an attitude of reserve, in expectation of further evidence, 
is the only wise one. Premature judgments err perhaps as much 
on one side as on the other. Certainly in the past many extra- 
ordinary observations have met with an excessive incredulity, I 
may ins ance the fire-balls which sometimes occur during ‘violent 
thunderstorms. When the telephone was first invented, the 
early reports of its performances were discredited by many on 
quite insufficient grounds, ee oy oe 
It would be interasting, but too difficult and delicate a task, 
to enumerate and examime the various important questions which 
remain still undeci ted from the opposition of direct and indirect 
evidence, Merelys as illustrations I will mention one or two in 
which I happen to have been interested. ` It has been sought to 
remedy the inc mvenience caused by exce-sive reveberation of 
sound in cathedrals and other large unfurnished buildings by 
stre‘ching wires overhead from one wall to another. In some 
cases no difference Las been perceived, but in others it is thought 
-~ that advantage has been gained. From a theoretical point of 
view it is difficult to believe that the wires could be of service. 
It is known that the vibrations af a wire do not communicate 
themselves in any appreciable degree directly to the air, but 
‘ require the intervention of a sounding-board, from which we 
may infer that vibrations in the air would ‘not readily communi- 
cate them elves to stretched wires, It seems-more likely that 
the advantage supposed to have been gained in a few cases is 
imaginary than that the wires should really have played the 
-part attributed to them. i 
The other subject on which, though with diffidence, I should 
like to make a remark or two, is that of Prout’s law, according 
to which the atomic weights of the elements, or at any rate of 
many of them, stand in simple relation to that of hydrogen. 
Some chemists have reprobated strongly the importation of 
a priori views into the consideration of the que-tion, and main- 
tain that the only rumbers worthy of recognition are the imme- 
` diate results of experiment. Others, more impressed by the 
argument that the close approximations to simple numbers cannot 
be merely fortuiteng and more alive to the inevitable imper- 
{ections of our measurements, consider that the experimental 
evidence against the simple number, is of a very slender cha- 
racter, balanced, if not outweighed, by the a priori argument in 
favour of simplicity. The subject is eminently one for further 
experiment ; and es it is now engaging the attention of chemists, 


we may look forward to the settlement of the question by the - 


present generation, The time has perhaps come when a re- 
determination of the densities of the principal gases may be 
desirable—an undertaking for which I have made some pre- 
parations, 

If there is any truth in the views that I have been endeavouring 
to impress, our meetings in this section are amply justified. If 
the progress of science demands the comparison of evidence 
drawn from diferent sources, and fully appreciated only by 
minds of different order, what may we not gain from the oppor- 
tunities here given for public discussion, and, perhaps more 
valuable still, private interchange of opinion? Let us endeavour, 
one and all, to turn them to the best account, 





SECTIONB | °. 
CHEMICAI, SCIENCE 


OPENING ADDRESS By Pror. G. D. Liveinc, M.A., F.R.S., 
F.C. S., PRESIDENT OF THE SECTION 


Ir I were &sked in what direction chemical science had of 
late been making the most important advance, I should reply 
that it was in the attempt to place the dynamics of chemistry on 
a sati factory basi-, to render an account of the various pheno- 
mena of chemical action on the same mechanical principles as 
are acknowledged to be true in other branches of physics. I 

` cannot say that chemistry can yet be reckoned amongst what are 
called the exact sciences, that the results of bringing together 
given matters under given circwwstances can yet be deduced in 
moré than a few special cases by mere mathematical processes 
-from mechanical principles, but that some noteworthy advances 
have ‘in recent years been made which seem to bring such a 
solution of-chemical problefns more nearly within our reach, 


To show how large a gap in our ideas of che nical dynafnics 
has been bridged over within the last quarter of a century, I 
will quote the words of one of the largest-minded philosophers, 
of his time, who was one of the earliest promoters of this Asso-, 
ciation, and its President in 1841; Whewell, in a new and much 
altered edition of his ‘ Philosphy of the, Inductive Sciences,”, 
published in 1898, says :—‘' Since Newton’s time the use of the 
word attraction as expressing the cause of the, union of the 
chemical elements of bodies has been familiarly continued ; 
and has no doubt been accompanied in the minds of many per- 
sons with an obscure notion that chemical attraction is in some 
way a kind of mechanical attraction of the particl@y of _bodies. 
Yet the doctrine that chemical attraction and mechanical attrac-- 
tion are forces of the same kind, has never, so far-as I am 
aware, been worked out into a System ‘of chemical theory ; nor- 
even applied with any distinctness as an explanation of any 
particular chemical phenomena, Any such attempt, indeed, 
could only tend to bring more elearly into view the entire in- 
adequacy of such a mode of explanation. For the leading phe- 
nomena of chemistry are gll of sich a nature that no-mechanical 
combination can serve to express them without an immense 
accumulation of additional hypotheses.” And further on he 
says :—‘“ We must qonsider the power which produces chemical 
combination as £ peculiar principle, a special relation of the 
elements, not rightly expressed in mechanical terms.” 
of Scientific Ideas, II., pp. 13, 14). 

The influence by which our ideas have gone round so as to be 
now the very opposite of those of the illustrious thinker whom I 
have just quoted, so that we should ridicule the thought of looking 
for an explanation of chemical action on any but mechanical 
principles, i. undoubtedly the progre-s which has been made in 
other branches of molecular physics, The indestructibility of 


matter has lung been a formula familiar to chemists, but that the ` 


conservation of energy should be as universally true even in 
regard to chemical actions, has only in recent years been fully 
recogni-ed. - This is certainly no new principle, it was developed 
math: matically generations ago; but the realisation that it is 


anything more than abstraction, that it is the heynote of every . 


rational explanation of physical phenomena, has been the 
foundation of recent progress in physical science; and if all 
energy be one, there can be but one code of dynamical laws 
which must apply to chemistry as well as all other branches of 
physics. The development of the mechanical theory of, heat, 
and of the molecular theories which htve grown up in conse- 
quence of it, have- done much to set our minds free from pre- 
conceived notions, and to induce us to build chemical theories 
on something more thin unverified conjectures, — 

But how far can we say that mechanical principle; are actually 
recognised as the true basis of rational chemistry? So far as I 
know no chemist denies that it is so, and yet how little do 
our text-books, even the most recent and the most highly 
reputed, show the predominance of this idea ! How very small - 
a portion of such books is taken up with it; how much seems 
utterly to ignore it, or io be couched in language which is anta 
gonistic to it! We still findehemical combinations described as 
if they were statical phenomena, and expressions used cwhich 
imply that two perfectly elastic bodies can by their mutual action 
alone bring cach other into fixed relative. positions. We still 
find change of valency described as a suppression of: ‘bonds of 
affinity,” as if a suppression of forces were the usual course of 
nature, or as it it were possible that the same two forces, acting 
at the same place and in the same direction, should at one time 


neutralise one another, and at another time ‘not neutralise one | 
We still find saturated compounds spoken of, asif the - 


another. D 
stability of a compound were independent of circumstances, and 
chemical combination no function of temperature and pressure. 


Beginners are sometimes helped by the invention of intermediate - 


reactions in explanation of final results, without any reference to 


the dynamical conditions of the problem, without any considera- , 


tion whether the fancied intermediate reactions imply a winding 
up or a running down of energy. In fact our long fawiliar 
chemical equations represent only the conservation of matter and 
to keep always in mind the mechanical conditions of a reaction 
is as difficult to some of us as it is to think in a foreign language. 
Moreover we still find in many of, our text-books the old statical 
notion of chemical .cogbination stereotyped in“ pittures of 
molecules. I do not, of course, mean to accuse the distin- 
guished inventors of graphic formule of meaning to depict 
molecules, for I believe that they would.agree with me in think- 
ing that these diagrams do not any more nearly represent actual 
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molgcules than they represent the solar system; but unfortu-. 
nately we cannot prevent beginners from regarding them as 
pictures, and moulding their ideas upon them, They present 
sométhing easily grasped by the infant mind, and schoolmasters 
are fond of them ; but only those who have each year to combat 
a fresh crop of misconceptions and false mecharical notions 
engendered by them, can be aware how much they hinder, I 
won't say the advance, but the spread of real chemical science. 
If it be true thatethe illustrations of an artist like the late Hablot 
Browne give to our conceptions of the characters of a story a 
more definite and permanent, though perhaps a much modified 
form of what the author of the story intended to portray, it is 
equally true that the- illustrations by which some, even great 
names among us, have tried to make us fancy that we had a true 
conception of some natural process have become so fixed in our 
minds, as to prevent our realising the true meaning of nature, 
What, then, is the progre-s which I think has been made in 
physical chemistry? In the first place, notwithstanding the 
slowness with which new ideas’ replace old familiar images, the 
molecular theories developed by Clausius, Clerk-Maxwell, Boltz- 
mann, and by Sir W. Thomson, have b@en long enough before the 
world td have greatly loosened the hold upon our minds of many 
old notions. ‘The rigid, unbreakable, impepetrable atoms of the 
Epicurean philosophyemade familiar to us “by,Lucretius always 
presented difficulties which were only perhaps exceeded by those 
of the elastic atmospheres with which modern philosophers fancied* 
them to be surrounded; but now the vortex theory, whether we 
think it probable or not, at least gives us a standing ground for 
the assertion that the suprosed impenetrability of matter and the 
curious compound of nucleus and atmosphere which has been 
invented to account for elasticity are not necessary assumptions, 
The kinetic theory of gases has analysed for us the different 
motions of the molecules in a mass of matter, and has facilitated 
the conception of the part which heat plays in chemical action. 
Hence we have had of late several aitempts to reduce to a form 
susceptible of mathematical calculation the problems of chemistry. 
Most of these attempts have proceeded on the well-known 
mechanical principle that the change of vis viva of a system in 
passing from an initial to a final configuration is independent of 
the intermediate stages through which it may have passed so long 
as the external condit'ovs are unaltered ; and on the principle of 
the dissipation of energy, that is to say, on the condition that the 
state of the system, if it be a stable one, must be such that the 
energy run down in reaching itis a maximum, These prirciples 
‘have been applied ‘Successfully to the solution of some ‘particular 
cases of the equilibrium between a mixture of chemicals by Wil- 
lard Gibbs, Berthelot, and others. By the first-mentioned 


, principle, all consideration of the intermediate stages by which 


the final re ult is reached are avoided. Quite recently Lemoinne 
‘has attacked the same problem on another principle. His 
principle is that of an equilibrium of antagonistic reactions in a 


~ mixture of materials, a mobile equilibrium such as we are now 


famuliar with, dependent on compensating effects; but he does 
not seem able to solve the problem in any great number of cases. 
In fact, the difficulty does not now lie so much in expressing 


` mathematically the conditions of the problem as in the defect of 


.and we may hope that the sime ingenuity 


knowledge which depends upon experiment. And it is just 
in this that Ithink the outlook most hopeful. In some cases the 


“patient work of weighing aud measuring and comparing, which 


is necessary to make our theoretic speculations of any substantial 
value, has been already done for us, The publication, three 
years since, of Berthelot’s essay on chemical mechanics has given 
us in a collected form a large quantity of data of the first im- 
portance; and now Tam glad to say that the long labours of 
another worker in the same field, Thomsen of Copenhagen, are 
in‘course of publication in a handy form, I think’ these two in- 
vestigators have done more than any one else of late years 
towards making it possible to give to cheinistry the rank of an 
exact science. But besides the data which they 'have supplied to 
us, there are others which are'yet wanting. For instance, almost 


„every equation. of chemical equilibrium involves an expression 


depending on the specific heats of she materials, At present we 
do not know enongh of the law of specific heats to be able to 
give in most cases.a probable value to those expressions ; but 
thesé and other data of the hind do not seem out of our reach, 
and patience which 
hss gained for us 5o much firm ground Yn thermal chemistry will 
extend it to the uncertain spots-where we have yet no solid 
foundation. ena 

-Further, the laws of dissociation so ably investigated by De- 


> 
ca 


ville have taught us that the force callgl ehemical affinity, by 
which we suppose the atoms of unlike matters are held together 
in a compound molecule, follows precisely the same laws as the 

force of cohesion, by which particles of a similar kind are united 
in molecules. We have long known that the molecules ot 
sulphur vapour are broken up into simpler molecules by eleva- 

tion of temperature, and cordense again when the temperature 
is reduced. Other elementary substances behave in a similar 

way. We have within the last two or three years learnt that 

iodine is in part dissociated by a high temperature from mole- 

cules consisting of two chemical atoms into molecules consisting 

of only one such atom, and the same is true of chlorine and 

bromine. That some uch change must occur in iodine and 

other metalloids was inferred as long agqas 1864 by the younger 
Mitscherlich. He argued that iodire is a compound body from 

the fact that it shows two spectra—one similar in*character to 

those of metallic oxides, and the other similar to the spectra of 
metals ; and from the analogy in the behaviour of iodine to a 
metallic oxide in giving the one spectrum at one temperature, 

and the other at a higher temperature, ‘‘ from this it wculd fol- 

low that iodine at ordinary temperatures and iodine at the tem- 

perature of a hydrogen flame must be conceived as two different 

compounds, because the spectrum of iodine formed at ordinary 
temperatures” ‘i.e, the absorption-spectrum of iodine vapour ” 

‘is different from that produced in a hydrogen flame. Also, 

“that bromine, though it gives no flame spectrum, gives one 
spectrum by absorption, and another by the electric-spark, and 
must therefore in its ordinary state be regarded as a compound,” 
Also that ‘‘the spectra formed by the flames of selenium, tel- 
lurium, and phosphorus, and those of sulphur and mitrogen 
given by feeble electric discharges, all have the character of the 

iod ne flame spectrum, and these metalloids would therefore, if 
the above expressed supposition with regard to iodine be con- 

firmed, also be compound bodies” {Phz/, Mag., 1864, p. 188). 

Since the paper from which the foregoing sentence is taken was 

published, not only the metalloids, but many metals have been 
found to give complicated spectra at one temperature, and much 
simpler spectra at higher temperatures. Such are the channelled 
spectra “of sodium and potassium first described by Roscoe and’, 
Schuster, the channelled spectra of silver, bismuth, and other 

metals described by Lockyer and Rcberts, and the ultra-violet 

channelled spectrum of tin recentty photographad by Prof. 

Dewar and myself. But Mitscherlich’s hypothesis gives us a 

rational explanation of such multiple spectra produced by the, 
same substance, and it has heen accepted in one form or another 

by all spectroscopists since he wrote. 

Nevertheless, the exi-tence of multiple spectra cannot be 
taken as a jroof of allotropic modification, u: Jess the possi- 
bility of a chemical combiration is excluded. The channelled 
spectrum which magnesium gives in Aydrogen was mistaken by 
more than one observer for that of some modification of the 
simple metal, until it was shown tkat magne-ium in nitrogen 
and other gases does not give it, provided hydrogen be excluded, 
and that its persistence in hydrogen at high temperatures 
depends, as it should if due to a chemical combinations,on the 
pressure of the gas. -If, however, homogeneous molecules are 
dissociated by heat, so also are hetercgeneous molecules, formed 
as we say by chemical combination, split up by elevation of 
temperature, to unite again on cooling or by increase of pressure 
within certain limits. Nor is there any essential difference in 
character between a chemical compound and an element beyon'l 
that of facility of decomposition. If we could not so easily 
resolve them inte their constituents, and were to disregard the 
characteristic differences of the spectra, no one would suppose 
ammonium to be constituted differently from potassium, or 
cyanogen from chlorine. Indeed, chemists have- long been in 
the habit of considering the union of two atoms in a molecule of 
ordinary hydrogen or chlorine as a species of chemical combina- 
tion, but when we find that the combinations of particles of the 
same hind are as definite as those of particles of different kinds, 
and that they are both subject to precisely the same mechanical | 
laws,-we are hardly justified in regarding the forces by which 
they are prcduced as esséatially different. To get rid of a gra- 
tuitous hypothesis in chemistry must be a great gain. site 

But it may be asked why stop here? ‘Why may not thè 
chemical elements be further broken up by still higher tem- 
peratures? A riori and from analogy, such a supposition is 
extremely probable. The notion that there is but one elemen- 
tary*kind of matter is at least as old as Thales, and underlies 


Prout’s hypothesis that the atomic weights of our elements ae - 


octaves on a musical 


. Thollon’s combination of prisms. 
. sun, he has mapped the solar spectrum from a little below C to 


404 : é 


all multiples of thatof hydrogen. This famous hypothesis bas 
gone up and down in tHe scale of credibility many times during 
the present century. About seventeen years ago the. publication 
of Stas’ new determinations of combining numbers, carrried ont 
on a scale never before attempted, and with all the refinements 
which the growth of our knowledge could suggest, was thought 
to have given it its deathblow. But a reaction has set in 
si ce that time. The periodic recurrence of the preperties 
of elements with regular additions to the atomic weights, hke 
scale, put forcibly before us by 
Mendelejeff, makes it dificult not to think that there is a 
simple relation betweea the atomic weights, though-there may 


' be causes producing shght perturbatiolls of such a relation. 
_ Quite re@ently a fresh, revision of the, combining weights has 


been made on the other side of the Atlantic by Prof, F. W. 
Clarke, He has, collected all the determinations made by 
different observers, aideafter rejecting such as from defective 
methods were untrustworthy, has applied to the remainder such 
corrections a» newer expeliences bave suggested, and then 
deduced from the corrected numbers the most probable values 
by the methcds of thé theory of errors. Prof. Clarke has done 
a piece of work of the highest utuity, for which chemists must 
be grateful ; ‘nevertheless he has not carried the revision so far 
as it might be canied. He has, to begin with, rightly separated 
the several sets of observations, and deduced the most probable 
number for each set by itself, Lut in combining the various sets 
for the final determination of the numbers adopted, he has 
treated the results obtained by different methods as if they were 


` a set of observations all pre umably of equal value, so that the 


most probable numbers cou'd be deduced by the method of least 
‘squares, He has nat attempted any discussion of the different 
n ethods with a view to an estimate of the relative values of the 
re-ults obtained by them, nor made any difference between the 
values of the figures deduced from operations on the large <cale 
employed by Stas, and those arrived at ¿en the small scales of 
other observers. Any sort of handicapping of methods is no 
doubt a very difficult and delicate operation, and requires more 
than the judgment of an Admiral Kou-, but without it the 
question’ whether the numbers adopt«d are the best obtainable, 
will always be an open one. Itis, however, a very n teworthy 
fact that m almost every ca e the numbers deduced from Stas’ 
experiments taken by themselves, coincide very closely with the 
most probable numbers derived .by the method of least squares 
from the whole of the recorded e-timates, On the whole, Prof. 
Clarke concludes that Prout’s hypothesis, as modified by Dumas, 
is still an open question ; tha’ 1s to cay, his final numbers differ 
from whole multiples of a common unit by quantities which he 
within the limits of errors of observation and experiment. 

Let us turn again to the evidence afforded by our most power- 
ful instrument for inspecting the inner con-titution of matter, the 
spectioscope. A few years ago Mr. Lockyer supposed that the 
‘coincidence of rays emitted by different chemical elements, par: 
ticularly when thcse rays were developed in the spark of a 
powerful induction-coil and ın the high temperatures of the sun 
and stars, gave evidence of a common e,ement in the composition 
of the metals which produced the coincident rays. Such an 
argument could not be drawn from the coinciderices unless they 
were exact, and the identity of the lines could only be tested by 
means of spectroscopes of great resolving power. By the we of 
thersvell-known Rutherford gratings, Young, in America, had 
found that most of the solar lines which had been ascribed to 
two metals were in reality double, and Prof. Dewar and I, 
working on the terrestrial elements in the electfic arc, had found 
the actual coincidences to be very few indeed. These observa- 
tions, even with’ a Rutherford grating, were delicate enough ; 
but quite recently M. Fievez, of the Biussels Observatory, has 
brought to bear on this question a spectroscope of unexampled 
power. By @®mbining two of the Astronomer-Royal’s highly- 
dispersive half- prisms with a Rutherford grating of 17,296 lines 
to the inch, he has: obtained a dispersion quadruple that of 
Brinving this to bear on the 


somewhere above F on a ‘cale one-third greater than that of 
Vogel’s map, and has not only confirmed the work of Young, 
Dewar, and myself, but has resolved some lines which were’ not 
divisible with such dispersive power as we had at command. 
This result cannot fail to shake our belief, 1f we have any, m the 
existence of any common constituent of the chemical elements ; 
‘but it does not touch the evidenge which the spectroscope affords 


~ us that many of our elements in the state in which we know 
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them mu-t have-a very complex molecular structure., I c#hnot 
illustrate this pcint better than by the spectra‘ of, two of our 
commonest elements, magnesium ard iron. 
reason to think the molecule of magnesium_to be as simple as 


that of any of our elements, and, its spectrum 1s one of the - 


simplest, consi-ting of a seriess-f triblets which repeat each other 


in a regular way and are probably harmonically related, and of a < 


comparatively small number of single lines, of which also some 
may be harmonics. The spectrum of iron, on*the other hand, 


presents thousands of lines distributed- irregularly through the ‘ 


whole length, not only of the visible, but of the ultra-violet 
region, 
monic relations and for line. not reversible, which may not he 
directly due to vibrations of the molecules, we still have a 
number of vibrations so immen%e that we can hardly’ conceive 
any single molecule capable of all of them, and are aln:ost driven 
to suppore them to be due to a mixture of differing molecules, 
though as yet we have no indepegdent evidence of this, and no 
satisfactory proof that any of this mixture is of the same kind 
as occurs in other elements. 

M. Fievéz’s combination 1s a great advance in resolving power, 
but Prof. Rowland, of the Johns Hopkins University, promises 
us gratings not only gxceeding Rutherford’s, both 1n -dimensions 
and accuracy of ruiihg, tut ruled upon cutved surfaces, so as to 

„dispense with the use of telescopes and avoid all variations of 
focussing the different orders of spectra. His instruments, 1f 
they come up to the promise he holds out, will enable us to 
solve many questious which are difficult to answer with our 
Į resent apphances, P i ` f 

But to return to the chemical elements : the spectroscope bas 
in the last few years revealed to u~ -everal new metals, I will 
not venture to say how many ; for when several new metals more 


or less closely allied are discovered at the same time, the proces. + 


of ‘sifting out their differences is necessarily a slow one, - We 
cannot tell yet whether any of them are to fill gaps im Men- 
delejeff’s table, and so add strength to the. conviction that 
there is 2 natural relation between the atowic weighs and, 
the chemical characters of ‘our elementary substan.es; or 
whether they will add to the emnbarras ment in which we already 
find our-elves with regard to the relations of the cerium group of 
metals ; whether we may welcome them as the ‘upyorters of 
order, or deprecate their coming as authors of confusion. 
Granting that the chemical characters of an element are con- 
nected with its atomic weight, we have, however, no right to 
assume them to be dependent on that factor alne. Why may 
there not be elements which, while they differ as little in atomic 
weight as do nickel and cobalt, are, on the other hand, s> 
similar to one’another in all characters, tbat thew chemical 
separation may be a matter of the greatest difficulty, and ther 
difference only distinguishable by the spectroscope? The spectra 
may be thought to suggest so much, and how shall we decide the 
question? At any rate the complications of the spectroscopic 
problem are such as can only be umavelled by the united efforts 
of chemists and physicists, and by tke exercise of cxtreme 
caution. Fy 

I cannot dismiss the subject of chemical dynamics without 
alluding to the ingenious theary by whuh the President of the 
Association has proposed to account for the conservation of solar - 
energy. He supposes planetary space to be pervaded by an 
atmosphere which, except where it is condensed by the attrac- 
tion of the sun and planets, is in a highly attenuated state. The 
sun and planets communicate some of their own motion of rota- 
tion to the atmosphere condensed about them, and he supposes 


Make what allowance you please for waknown har-- 
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thatin this way an action like that of a blowing fan is set up, by `. 


which the equatorea! part of, the sun’s atmo-phere acquires such 
a velocity as tò stream out to distances beyond the earth’s orbit, 
while an equal quantity of gas is drawn in at the poles to maintain 
The gases thus driven to a distance in planetary - 
space will of course be enormously expanded and highly atten- 
uated, and in this state Dr. Siemens thinks that such of them as 
are compound may he decomposed. by absorbing the solar radia- 
tion, and thus the kinetic enétgy of solar radiation be converted 


into the potential energy of chemical separation. The sepa- ` 


rated elements or partial compounds will, m the circulation pro- 
duced by the fanlike getion of the solar rotation, be carried back 
to the polar regions of the sun as fuel to maintain his ¢empera- 
ture by condensation and re-combination. I will not discuss the 
mechanical part of this theory farther than to remark that the 
fan-lhke action can only be carried on at the expense of the 
energy of.the stn’s rotation, which must be in consequence cor- 


` 


We have good- -.' 


+ 
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. remarkable experiment‘in confirmation of his supposition. 
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tinualfy. diminishing,. and must in time become too slow to 
produce any sensible projection of the atmoxphere’ into distant 
regions of planetary space, As to the chemical side ofthe theory, 
Dr. Siemens supposes-the gases whica pervade the planetary 
space to be not only of-the same kind as the components of our 
own atmosphere, which, on the kinetic theory of gases diffuse 
through that space, but also such gases as dregnot found in 
our air, but are found occluded in meteorites which may be 
supposed to have “acquired them in their previous wanderings.: 
Amongst these he specially mentions hydrocarbons which form 
the: self-luminous part of most comets, It is to these “gases, 
together with aqueous vapour, and carbonic acid, that he ascribes 
the principal part in the conservation of solar energy. That 
compound gases at the extremely low pressure of the planetary 
space are decomposed by solar rafiation 1s not inconsistent with 
the laws of disso-.iation, for it is quite possible that some com- 
pounds may be decomposed at ordinary temperatures by mere 
reduction of pressure, and the sradiation absorbed will be the 
more effective, because it will directly affect the vibratory motion 
within the molecule, and may well prodyce chemical decomposi- 


` - tion before it can, when the free path of the molecules is so much 


increased by the atteuuation of the gas, assume the form of an 
increased temperature. Dr. Siemens, mosgover, adduces a 
We 
know, too, the power which our atmosphere, and especially the 
water vapour in it, has of absorbing the infra-re-l rays, and that 
amongst the Fraunhofer lines some of the «strongest groups are 
due to aqueous vapour, and the capital observation made by the 
‘spectroscopic observers at the last total eclipse, that the group 
of lines known as ‘'B,” which is one of those produced by 
aqueous vapour, is greatly strengthened when the sun’s light 
passes by the edge of the moon and so throuzh the lunar atmo- 
sphere, may be taken as a confirmation of the theory that gases, 
like our atmosphere, are diffused through space and concentrated 
abont the planets. But if it be true that the compounds are 
decomposed by absorbing the sun’s rays, we ought to find in our 
atmosphere the products of decomposition, we ought to find in 
it free hydrogen, carbonic oxide, and acetylene or some other 
hydrocarbons. “The hydrogen from its small specific gravity 
would not be concentrated in the lower regions of our atmo- 
sphere in the same proportion as the denser gases, bat carbonic 
oxide and hydrocarbons could not fail to be detected in the air if 
they formed any sensible proportion of the gases in the planetary 
space. That a large portion of the solar radiation 1s mtercepted 
before it reaches the earth, is no doubt true, for there are not 
only the dark bands which are iacreased by our atmosphere, and 
may reasonably be attributed in part to the ‘action of like gases 
pervading the space between us and the sun, but there is a con- 
tinuous ab.orption of the ultra-violet spectrum beyond the line 
U, and Cornu has found that this absorption ıs not sensibly 
affected by our atmosphere, so that the substance, whatever it 
may be which produces it, may be an agent ia the process 
imagined by Dr, Siemens, but cannot be the means of restoring 
to the sun any portion of the radiant energy which reaches our 
distance from him. - ° 

Dr. Siemens expl ins the self-luminous character of comets by 
the -theory that the streams of meteoric stunes, of which they 
are supposed to consist, bring fron stellar space hydrocarbon 
and other gases occluded within them; and that in c Jnsequence 
of the rise of temperature due to the frictional resistance of such 
a divided mass moving with enormous velocity, aided by 
attractive condensation, the occluded gases will be driven out 
and burnt, the fame giving rive to the original light emitted by 
the nucleus. Now the spectrum of most comets shows only the 
priocipal bands of a Bunsen-burner, and is therefore adequ itely 
explained by the flame of gas containing hydrocarbons, such as 
have been found in meteorites. But Dr. Huggins has observed 
in the spectrum of more than one comet not only hydrocarbon, 
but cyanogen bands, and, although carbon and nitrogen com- 
bine readily in the electric arc, a coal gas flame in air shows no 
trace of the spectrum of cyanogen, and ıt would certainly put 
some strain on our credulity if it were asserted that cyanogen 
were one of the gases brought-ready-formed by meteorites from 
stellar space. Prof. Dewar and I have, however, recently shown 
that if nitrogen already in combination, as, for instance, ia am- 


» monia, be*brought into a hydrocarbon @ame, cyanogen is pro- 


duced in sufficient amount to give in a photograph (but not 
so as to be directly visible) the characteristic spectrum of cyano- 
gen as it appears in the comets. It is therefore no longer néces- 
sary to make any other supposition to account for the cyanogen 


' pounds it i.-probably due. 


bands in the spectra of comets than that 4mthonia or some such. * 


compound of nitrogen is present, as well as hydrocarbons in a 
state of ignition. ‘ 
Quite recently Dr. Huggins has observed that the principal 
comet of this year has a spectram of an entirely different cha- 
racter, but he is not yet able to say to what elements or com- 
The notion that comets may bring. 
us news of distaut parts of stellar space, towards which our 
system 1s driving, where the atmospfere is not like ours, oxygen 
and nitrogen, but hydrogen and hydrocarbons, may fascinate the 
fancy, but the laws of occlusion obige us to think that the 
meteorites have not mgrely wandered throuzh an attenuated: 
atmosphere of hydrogea ani hydrocarbons, but have cogled iùñ,a 
much denser atmosphere of these substancés, which we can only 
conceive as concentrated by the presence of a star or gome lage: - 
agyregation of matter. They may perchance have come from 
some‘nebulous mass, for Draper and Huggins tell us that in the 
great nebula in Orion, hydrogen is dense enough and hot enough 
to show some of its characteristic lines, besides the F line, which 
is seen in other nebula, and is the last to disappear by reduction 
of density. No comet on visiting our system a second time can 
repeat the exclusion of its occluded gases unless its store has. 
been replenished in the interval, and it will be interesting to 
see when Halley’s comet next returns, whether it shines only hy 


reflected light, or gives us, like so many others, the banded 


spectrum of hydrocarbons, 
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OPENING ADDRESS BY ARTHUR GAMGEE, M.D., F.R.S., 
BRACKENBURY PROFESSOR OF PHYSIOLOGY IN OWENS 
COLLEGE, MANCHESTER, PRESIDENT OF THE SECTION. 


On the Growth of our Knowledge of the Function of Secretion, 
to which 1s prifixed a Brief Sketch of the Writings of the late 
Professor Francis Mailand Balfour,—When the Council of the 
British A-soctation did me the honour cf asking me to preside 
over this section, ıt occurred to me that a suitable subject for the 
presidential address would be a Survey of the Growth of our 
Knowledge of the Function of Secretion ; fax no subject, which 
has recently been the object of minute study by animal physi- 
ologists, is more likely to interest all devoted to biological 
pursuits, however diverse, I accordingly propose to direct your 
attention, for the greater part of the tıme at our disposal to-day, - 
to what appears to me to bethe most important and the most 
interesting of the researches bearing on this subject. y 

Before, however, entering upon the proper subject of this. 
address, it would ıll become me as president of this section were 
I not to speak to you, however imperfectly, of two great losse» 
which we have sustained, and which have saddened, and still 
sadden, the hearts of many of us. The year 1882 will long be- 
memorable, and sadly memorable, as a year during which 
English biology sustained irreparable losses, So much has lately 
been written concerning that veteran in science, Charles Darwin, 
who will figure in the history, of the human intellect with such: 
men as Socrates and Newton, that I feél no words of mine are 
needed to add to your sentiments of admiration and respect. He 
has made for himself an imperishable reputation as one of the 
subtlest, most patient, and most truthful observers of natural — 
phenomena. His powers as an ob erver were, however, almost 
surpassed by his ıņgenutty as a reasoner, and his power to frame 
the hypothe.es most apt, in the actual state of science, to re- 
concile all the facts which came within the range of his observa- 
tion. We remember the time when the name of Charles Darwin, 
and the mention of the theories connected with his name, 
awakened, on the patt of many, sentiments-of antagonism and 
of unreasonable opposition; | But we have lived to witness, what 
I may term, a great reparation. ` Even those who did not know 
the man, and the qualities of mind and heart which endeared. 
him to so many, have come to recognise that in his work he was. 
actuated by a single-hearted desire to discover the truth ; and, 
after calm reflection, they have conceded that his studies and. 
his views hke all studies and all views which are based upon 
the truth, not only are not irreconcilable with, but add 
to .our conceptions of, the dignity and glory of God. 
And here I may be allowed to remark that it is impossible 
to stydy the writings of Darwin, and especially the one 
im‘ which he treats of ‘‘ Thee Descent of Man,” without, 
recognising an undercurrent of reverent sentiment, which in one 
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or two places finds @xpression in words telling us that man 
differs fromthe animal creation, if not in physical characteristics 
which cannot be bridged over, at least in moral attributes and in 
the ‘‘ennobling belief in God,” by his power of forming that 
conception of the Deity which, to use Darwin’s own words, is, 
‘the grand idea of God hating sin and loving righteousness.” 


(“The Descént of Man and Selection in Relation to Sex.” |- 


Second edition (1874), page 144.) : 

We cannot help mourning for our great ones, though they be 
taken from us in the fulness of-years, and when their labours 
have been so numerous and so productive that we marvel that 
they have been able to achieve so mugh within the span of a 
single life ; but our grief is immeasurably greater when the man 
of genius ıs taken frm us jn the plentitude of strength, as 
it were uppn the threshold of a life full of extraordinary 
promise. . 

Francis Maitland Balfour, whose sudden death has so recently 


~ cast a gloom over us all, was a man who appeared destined to 


advance our know_edge of animal development more than-it had 
been- advanced by the labours of any.one of his predecessors. 
His-death recalls the train of thought which we have pursuéd 
when reflecting upon the lives and works of such men as Mayow 
and Bichat, Gerhardt and Clifford. If so much could be achieved 
in so short a life, what great benefits would science not have 
derived, what remarkable steps in advance might not have been 
made, had it been given to these gieat minds to work on for the 
good of their race during a lifetime of ordinary length. It must 
be sufficient for us that it was destined otherwise; and, in 
mourning for our departed friend, we may at least reflect that 
we would not have him less worthy of our admiation in order 
that we might mourn him the less. 


THE RESEARCHES OF FRANCIS MAITLAND BALFOUR. + 


At the risk of having to be somewhat brief in my discussion of 
the subject proper of this address, I must yield to the impulse 
which leads me to give you some account of Balfour’s work.! 

Having been educated at Harrow, Balfour entered Trinity 
His friend-and master, 
Michael Foster has told us how, from the very first, besides 


e engaging in systematic studies which he was able to pursue with 
_ no small degree of success, he devoted himself with passion 
- to original research. At the very outset Balfour engaged in 


work which led to speculations of a fundamental and far-seeking 
nature, and of the three embryological papers, (Studies from the 
Cambridge Physiological Laboratory. Part I., 1873. Quarterly 
` Journal of Micrasopical Science, vol. xiii., 1873.) which he wrote 
before taking his degree, two related to questions which occupied 
his attention in z special manner tothe end, Oneof these, ‘On 
.the Developmen: and Growth of the Layers of the Blastoderm,” 
contains several statements not afterwards maintained ; for in- 
stance, as to the independent origin of the mesoblast in the 
chick, where it is said ‘‘ neither to originate from the epiblast 
nor from the hypoblast, but to be formed coincidentally with the 
latter, out of apparently similar segmentation cells.” The otber, 
‘On the Disapsearance of the Primitive Groove in the Chick,” 
‘ealls attention to, and corroborates Dursy’s discovery of seven 
years before, and closes with a suggestion of the great hypothesis 
{afterwards elaborated) that the primitive streak is a lingering 
remnant of the blastopore. Balfour also wrote whilst an under- 
graduate ‘On the Development of the Blood-vessels in the 
Chick,” but it may be doubted whether he advanced our 
knowledge of this obscure subject. aie 
The “Elements of Embryology,” by Michael Foster and 
Balfour, appeared (1874) shortly after Balfour bad taken his 
degree (1873), and Fo-ter has generously recorded how great was 
the part his pupil took in the production of this book. The 
month after king his degree he made his first journey to Naples, 
and it was whilst working.there that he entered upon his remark- 
able investigation on the development of .Elasmobranchs. The 
` natural outcome of Gegenbauer’s exposition (Gegenbauer, ‘ Das 
Kopfskelett der Selachier,” 1872) of the primitive character of 
» this group was’ that increased interest shculd attach to all re- 
searches on its embryology. To an mtrcductory account of the 
embryology of Elasmobranchs (Quarterly Journal of Microscop- 
ical Science, vcl, xiv., 1874.) Balfour owed, I believe, his fellow- 
-ship at Trinity College, and from that time onwards until 1878 
he pursued the investigation at Naples and in Cambridge. The 
7 In the aration of thi addr ve : 
aided by pa of ae et iy ase Dae we ‘py Breatly 
Scholar of Trinity College. 


collected results appeared in 1878, as ‘‘ A°Monograph &n the 
Development of Elasmobranch Fishes.” No research upon a 
limited group ever contained more numerous or more wide 
“generalisations, extending over the whole domain of vertebrate 
embryology. I may dwell for a few moments upon some of its 
most interesting sections,- e  * - f iA 
The structyes which we are now familiar with as ‘‘head- 
cavities” are described for the first time, “and named; their 
relation to the cramal nerves and their- resemblance or equivalence 
to the muscle plates of the body are pointed out; and Balfour 
seizes upon their value in throwing light upon-the great problems 
of the segmentation of the head and the segmenial value of the 
cranial nerves. In particular the 5th nerve and the 7th, with the 
auditory, are specified as the segmental nerves of the mandibular 
and hyaid segments. The sh&t, but very important, notice of 
the sympathetic system showed that its ganglia: developed on 
branches of the spinal nerve, and that it was therefore a product 


of the epiblast (‘* Elasmobranch.Fishes,” p. 172.)" The primitive - 


features of the mesoblast and notocord and their hypoblastic 
origin are described, (‘{ Elasmobranch Fishes,” pp, 49, 85, 92, 
104.) and furnish material for the comparison afterwards institn- 
ted in the ‘‘ Comparative Embryology” (vol. ii., pp. 243, 246.) 
between their development in Elasmobranchs and their still more 


primitive originrin Amphioxus, as divertitula of the archenteron. . 


A very able chapter on excretory organs concludes this monograph. 
This subject had engaged Balfour’s attention very early, and his 
introductory account of Elasmobranch Development contains his 
discovery of segmental organs in Elasmobranchs,—a discovery 


made mdependently but simultaneously by Professor Semper.” 


These organs are shown to develop in the mesoblast, and are 
compared with the segmental organs of annelids, © ~ : 

A paper published in 1876 gives a singularly clear and thoroug 
résumé of our knowledge of the development of the urino-genital 
systcm ; and the diagrams there given, illustrating the homologies 
of the male and female urino-genital organs, are wonderfully 
simple and instructive, 
paper, Balfour became a Fellow of the Royal Society, for which 
he received a Royal Medal in 1881, - `` 


Among the interesting points that Balfcur had made clear in- 


conrection with the spinal nerves of Elasmobranchs, was the 


Shortly after the publication of this | 


fact that the anterior and posterior roots arise alternately, and ~ 


not inthe same vertical plane. He sought for an explanation of 
this in Amphioxus at Naples, in 1876, Owsjannikow and Stieda 
had discovered that the nerves of the oppotite sides in Amphioxus 
arise alternately, and Stieda further stated ‘that the nerves of tlie 
same side arise alternately from the dorsal and ventral corners of 
the cord. Stieda considered that two adjacent nerves were 


together equivalent to a single spinal nerve of higher vertebrates, . 


Balfour (Journal of Anatomy and Physiology, vol. x., 1876.) 
found no trace of difference of level in the origin of nerves on 
the same side, z ¢, he denied the existence of ventral or anterior 
roots; and afterwards, in investigating the cranial nerves .of 
higher vertebrates, and being unable to find any trace of anterior 
roots, he framed the bold hypothe is (“ Elasmobranch Fishes,” 
P. 193, ‘‘Comparative Embryology,” vol. ii., p. 380.) that the 
head and trunk had been differentiated from each other at a time 
when mixed motor and sensory posterior roots were the only 
roots present, and that cranial and spinal nerves had been inde- 
pendently evolved from a common ground-plan, P 
Balfour’s investigation of the development of the ovary was 
incomplete when his work on Elasmobranchs appeared ; and he 
continued to.work at this subject, both in Elasmobranchs-and 
Mammals,. publishing upon ıt in 1878 (Quarterly Journal of- 
Microscopical Science, vol. xviii., 1878.) A paper published in 
the same year, on the ‘‘ Maturation and Impregnation of the 
t Ovum,” contained the very ingenious suggestion that the casting 
out of the polar bodies prevents the ovum develo, ing by itself 
into a new individual, z.e. prevents parthenogenesis; and Balfour 
points out that parthenogenesis is practically confined to the 
arthropoda and rotifera, which are the only two groups in which 
polar bodies are not known to occur. i 
' Balfour still-continued, n&w in conjunction with Sedgwick, his 
researches on the urino-genital system, and described, among 
many other new points, the “existence of a head-kidney 
(pronephros) in the ghick (Proceedings of the Royal Society, vol. 
xxvii., 1878). ar s : 
In this year, Balfour also investigated (Quarterly Journal of 
Microscopical Science, vol. xix., 1879.) the early development of 
Lacerta, and pointed out the presence of a primitive streak and 
of a neurenteric canal. This investigation confirmed his belief 
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in the hypothesis previously quoted that the primitive streak is 
-the relic-of a blastopore, x - - 
At this time Balfour was working-hard at his text-book of 
‘f Comparative Embryology.” His published papers were no less 
, ‘humerous than’ before, but consisted in part of extracts from the 
, moré speculative chapters of the fogthcoming book. He, however, 
~ -published a paper, (Quarterly Fournal of Microgcopical Science, 
vol, xx., 1880,) contaming the results of work scattered over two 
years, on the. dtvelopment of Spiders,- He also published a 
paper (Proceedings of the Zoological Society, 1881.) on the 
skeleton of the paired fins, based upoa his work on Elasmo- 
branchs. IJy,this he contests the views of Gegenhaner and 
Huxley, th. t the primuive fin consists of a central multi-segmented 
axis with many‘lateral rays, and is most nearly retained in 
Ceratodus ; he iather conside: the primitive form to be a 
longitudinal bar runny al mz the base of the fin (basipte ygiun), 
and giving off at right angles a series of rays which pass into the 
fin. He adheres to the view expressed in the ‘‘ Elasmobranch 
Fishes,” (p. 101.) that the vertebrate limbs are remnants of two 
continuous lateral fins, : g 
Another imp natant paper of the Same year dealt with the 
placenta, Balfour supposed that in the primitive Placentalia, 
simple foetal villi, lke those of the pig projected from the 
discoidal allantoic region ‘of the chorion “ino uterine crypts. 


The deciduate discoidal placenta of Rodents and Insectivores, 


is the first stage in advance of*this primitive type. Then along 


¢ + different lines diverge the zonary placenta of Carnivora, and the 


diffuse placenta of Suide, Lemuride, &c.; and the latter 

becomes contracted down to the di coidal placenta of man, a 

form in no way to be confounded with the prim tive discoidal 
placenta of Rodents. ` ` 

He engaged also, in conjunction with Mr. W. N. Parker, 
in a very important research; to be published io full in the 

. “Philosophical Transactions,” on the “Structure and Develop- 
ment of Lepidosteus.” This paper contains an immense amount 
of new matter, both anatomically and embryological, and shows 
that Lepidostens, though attrue ganoid, has very marked tele- 
ostean affinities. 

`~ Balfour’s last published paper, (Quarterly Journal of Micro- 
scopwal Science, vol. xxii., 1882.) which appeared during his 
recent illness, was written with the as istance of Mr. Deighton, 
and related to the germinal layers of the chick, This paper 
describes, in a very beautiful. way, the double-origin of the 
mesoblast, partly from an axial strip of epiblast in the line of 
the primitive streak, ani partly as two lateral plates differentiated 

from the hypoblast in front of the primitive streak. 
., Before his last, fatal journey, Mr. Balfour was engaged in 
preparing a new edition of the “Elements of Embryology,” 
< and in producing a very elaborate memoir on the ‘‘ Anatomy 
and Development of Peripatus.” He had previously investi- 
gated that animal, in 1879, and had cleared up the matter of its 

. segemental organs (overlooked by Moseley), and demonstrated 
the presence of ganglia on its ventral nerve-cords. 

Mr, Balfour became a member of this Association in 1871, 
the, year after he entered Trinity College. At the brilliant 
Belfast meeting in 1874 he read his first paper before the 
Association on Elasmobranch Fishes; and this paper and 
Balfour’s share in the keen discussion which followed are. still 

_ remembered with admiration by many. In 1880, at Swansea, 
he delivered an address, as Chairman of the sub-section of 
Anatomy and Physiology, dealing with the mutual services 
rendered by the evolution theory to embryology, and by embryo- 
logy t> the evolution theory, with special reference to the 
developmental history of the nervous system. Jn 1881, he was 
appointed one of the two General Secretaries. : 

But the great text-book of comparative embryology (‘*Com- 
parative. Embryology,” vol. i. 1880, vol. ii. 1881) is the real 
monument of Balfour’s fame. It is-impossible to convey an 
idea of the merit. of this book. It grappled with the enor- 
mous mass of scattered literature upon the subject, and formed 
it all into a consecutivé account, clear and accurate. Discordant 
Statements were weighed and estimated, frequently brought 
into harmony by an ingenious explanation or by a new and 
crucial observation. Countless investigations were repeated 
and verified, and countless sugge-tions of important work, that 
still remains to be done, make the book as valuable to the 

. Savant as to the student, Among the chapters (‘‘ Comparative 
Embryology,” vol. i, chap. xi. xii. xiii.) ‘most remarkable for 
broad and ph.losophic generalisations are those dealing with the 

“ Ance-tral Form of the Chordata,” “ Larval Forns,” and the 


é 
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“Origin and Homologies of the Gern§nal Layers.” Balfour 
accepts the gastrula as-a stage in the evolu'ion of the-metazoa, 
and leans somewhat to invagination, as the more primitive pro- 
cess than delamination inthe prodection of the gastrula., He 
show, distinctly that the mesoblast arose in the fir-t instance, 
not independently, but as a differentation fiom the other two 
layers, and that-the mesoblast is a homologous structure 
throughout the triploblastic metazoa., In the chapter on | 
“ Larval Forms” he gives num rous reasons and arguments for 
a larval development repeating the ancestral history, better and 
more fully than a foe'al development ; he reviews the types of 
larvee (discriminating six types}, the casés tending to produce. 
secondary changes in larve, and suggests, as a hypothesis for 
the passage from the radial to the balateral type, that in a 
pilidium-ilke larva the oral face elongated unequally, an 





anterior part forming a pree-oral lobe, and a pesteriér outgrowth , 


the tnmk, while the aboral surface be@ame the dorsal-surface. 
He suggests that adult Echinodermata have retained, and not 
secondanly, acquired, their radial symmetry, and considers a 
radially symmetrical organism, like a medusa, as the prototype 
of all the larval forms above the ccelenterates. Balfour does 
not admit the specially close relationship of the Chordata with 
the Chetopods, which Dohrn and Semper maintain; but con- 
siders that the Chordata descended from a stock of segmented 
worms derived from the same unsegmented types as the 
Cheetopots, but in which two lateral nerve-cords hke those of 
the nemertines coalesced dorsally instead of ventrally. He con- 
siders that the mouth in ancestral Chordata was suctorial, and 
was not formed, as Dohra supposes, by the coalescence of two 
visceral clefts. mally, Balfour draws up a scheme of the 
phylogeny of the Chordata, according to which the hypo- 
thetical protochordata, with a notochozd with a suctorial mouth 
and very numerous gill-slits, acquired one’ by one, vertebrae, jaws, 
an air-bladder, a pentadactyl limb, an amnion: each new acces- 
sion characterising a hypothetical protogroup, from which some 
existing group is supposed to have diverged. 7 
Tho.e of my hearer, who had not followed Balfour, scientific” 
labours, but who merely knew him as one of the most respected 
workers in the field of biology, will I trust, even from my brief 
sketch, have formed some idea-of the activity and originality of 


his mind, and will understand how his degth has occasioned “a ~ 


feeling almost akin to despair, in that ke occupied aeplace which 
it appears to us now impossible to fill. ‘‘ How are the mighty 
fallen, and the weapons of war perished ! ” 


ON THE GROWTH OF OUR KNOWLEDSE OF THE PROCESS OF 
SECRETION IN THE ANIMAL KINGDOM, i 


The Views of the Ancients.—It was known to the ancients 
that organs of the body exist which are‘ concerned in the 
separation from it of excrementitious substances, although the 
greatest doubts prevai ed as to the organs to which such functions 
should be ascribed. Thus we find Hippocrates defining it as 
characteristic of glands that they occur in, moist parts of the 
body ; but showing hi, ignorance of the true relations of glands 
to secretion by connecting them with the formation of hairs, and 
discussing the question which we find our own Wharton debating 
again in the seventeenth century, and which he formulates, 
‘Num cerebrum al glandularum numerum vel viscerum 
accedat.” The general opinion of the ancients, and the opinion 
which was adopted and by Galen, was that the glands were 
sieves or collanders (cola), which served to strain off from the 
blood purely excrementitious substances. The liver and kidneys 
were strangely @nough removed from the group of glands and 
placed amongst the viscera, The first writer who appears, 
systematically to have t-eated of the glands was the before- 
mentioned Wharton in his ‘‘Adenographia sive glandularum 
totius corporis descripti»,” Although this author certainly added 
to the existing knowledze of the descriptive anatofly of secreting 
organs, his views pn the functions of glands were strangely 
fanciful and erroneous. f 

The glands he considered to be especially related to the 
nervous system, the viscera, so-called, to the blood-vessels ; such 
glands as the pancreas, and the salivary and lachrymal glands 
being engaged in separating excrementitious substances from the 
nervous system. It was in 1665 tha: the great anatomist 
Malpighi (‘‘ Exercitatio Anatomica de Renibus”) first attéemptéd 
to investigate the structure of glands-in a truly scientific ‘spirit, 
endeavouring to establish a relationship between simple glaadu~ 
lar follicles and such complex glands as the liver. All glands he 
believed to contain as ultimate elem®nts bodies which he termed. 
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“acini, a word wiudh in its primitive classical sense has been 
used to designate the stone or seed of the grape or the grape 
itself. The conception, indeed, which Malpighi formed of an 
“acinus” was rather that of a secreting nodule than of an 
ultimate saccular or tubular recess. The ‘' acini,” however, he 
believed to be m communication with the efferent ducts of the 
glands to which thy belonged, and through which they poured 
out their proper secretion, derived in the first instance from the 
blood contained in minute arteries supplied to the gland, Ruysch 
(1696), known as the first celebrated injector of blood-vessels, 
finding that frequently the fluids which he forced into the blood- 
vessels of glands escaped through thejy ducts, or made their 
way intogthe surrocnding tissues, concluded that the blood-vessgls 
communicated directlyewith the interior of the glands ; these he 
held to be organs which, according to the views that had long 
prevailed, merelyestraimed-off from the blood certain of its more 
liquid constituents. Te views entertained by the most eminent 
of the supporters.of Ruysch, the illustrious Haller were expressed 
by himas follows. After defining the term ‘‘acinus ” to signify the 
ultimate division of a gland, he remarks that ‘‘the acini consists 
of congeries of vessels, bound firmly together with the cellular 
“ web, containing an excretory duct in their interior, which com- 
mences from the most minute arteries by small ducts impervious to 
the blood. . . . So that secretion differs from the ordinary circu- 
lations of the blood in this particular, that the smallest arteries are 
continous with veins of equal or greater size, capable therefore 
of receiving the blood, whilst the excretory ducts are much 
smaller, in order to effect the separation of the secretion.” 
(Haller, p. 275.) The advocates of the Ruyschian theory 
were compelled ta have recourse to the most improbable hypo- 
theses to explain tke diversity of the secretions of different glands, 
` as, for example, that different glands secrete different liquids, 
because of the difference im the diameters of the pores by which 
the blood-vessels communicate with the glands ; that the different 
arrangement of blood-vessels, the mode in which they divide, the 
resistance which they offer to the flow of blood through them, by 
modifying the. pressure and velocity of the blood-flow’ through 
the organ, induce secretions varying in character. It is strange 
to learn fiom Haller, as was indubitably the fact, that the great 
‘majority of his contemporaries, such menas Peyer and Vieussens, 
and even Boerhaave, adopted the Ruyschian view of the struc- 
ture of gimnds. ‘The opposition to Ruysch came first from 
Ferrein (Ferrein, ‘‘Sur la Structure des Glands,” &¢.; Mémoires 
del’ Acad. Roy, des Sciences de Parts, 1749), who maintained 
that the kidneys essentially consist of an assembla eof convoluted 
tubes, which he looked upon to be the seat of the renal secretion 
—tubes which a subsequent investigator, Schumlansky (Schum- 
lansky, “ Dissertatio Inaugur. Anatomica de Renum structura, 
A: gentoreti, 1880), looked udon as taking their origin in the 
` actnt of Malpighi, to which he referred the active part in secre- 
tion, Then followed the researches of Mascagni and Cruickshank, 
who found, by injecting quicksilver into the mammary glands, 
that the 1amification of the ducts of this organ terminate in 
_ Yacemoze follicles; though Ma-cagm still admitted a connection, 
by means of oper. pores, between the sides of the glandular blood- 
vessels and the interior of the glands themselves, It was 
unquestionably Professor E. H, Weber, of Leipzig, who 
~ -completely demolished the Ruschyian hypothesis, and who by 
numerous researches on the salivary glands of birds and of 
‘mammals, and on the pancreas of birds, established the general 
‘ fact of the terminatio. of gland ducts ın blind extremities, 
though with modesty he put forward his opinjons as confirming 
the inductions of Malpighi, expressing himself as follows: 
‘* Admirably did Malpıgbl avail himself of the structure of the 
liver in the lowe: animals, and tu the embryo of the higher, -+s a 
“foundation-stone for his opinions; for the arrangement of the 
whole glandular system speaks for itself, inasmuch as it simply 
“consists of single, compact, hollow, blind canals, more or less 
numerou , floating ın the fluid which surrounds their organs ; and, 
-although these ramifications are drawn out between the branches 


of the blood-vassels, there is nò immediate passage from one to 
the other,” 





THE RESEARCHES OF JOHANNES MÜLLER, 


Such was the state of knowledge-in reference to the structure 
of scereting’ glands and secretion at the time when the great 
Johannes Muller undertook the investigation of which the re-ults 
were first of al published in the memorable work entitled é‘ De 
‘Glandularum secernentiuny Strfictura penitioni earumque prima 
¥ormatione ” (Lips. 1830). It is impossible not to sympathise } 


with the reflection of Professor Heidenhaid, recently male in 
reviewing the researches of Johannes Muller in connection with 
this subject (Heidendain in Hermann’s ‘‘ Handbuch der Phy- 
siologie,” vol. v., 1880, p. 6.), to wit, that the physiologists of 
to-dey may be accused of ingratitude for having allowed the great 
name of Johannes Miler to have wtll-nigh disappeared from the 
pages of physiglogical literature. We forget that this man—this 
giant in the field of biology as he is appropriately termed by 
Heidenbain, the last man of whom perhaps ıt ‘will’ever be said 
that he was at once the greatest comparative anatomist of his 
time and the most philosophical and original of all contemporary 
physiological writers—by his own researches, and garticularly by 
the one which concerns us to-day, influenced the progress of 
physiology, at a most critical period, more than any other man. 
He was not, like his contempofiries Magendie and Flourens, a 
great physiological expermmenter, though he showed that he well 
appreciated the value of experiment in advancing our science ; 
but he was pre-eminently a physiologist who recognised the 
immense importance of a close study of structure, not only 
because of the interest which it presents to the-pure and philo- 
sophical morphologist, but because of its absolute nece-sity, if we 
are to penetrate at all deeply into the secrets of animal function. 
Muller, in the first instance, had convinced himself, by the study 
of the circulation of organs sufficiently tfanspaient to permit of 


|, it, especially the circulation through the liver of larval sala- 


manders, that, in glands, arteries never end in any other mode 
than by capillaries leading into veins. He then set himself to study 
in the case of most glands, and in a large variety of animals, the 
relationship of gland ducts to the truly secretmg parts of the 
organ, and the relation of the blood-vessels to these. Basing 
himself upon these anatomical studies of adult organs, and upon a 
careful study of the development of glands—a study which -had 
been attempted slightly by Malpighi, and more satisfactorily in 
the case of the parotid by E. H. Weber (E. H. Weber, 
“ Beobachtungen uber die Structur einiger conglomerirten und 
eirfachen Drusen und thre erste Entwickelung.” Muckel’s Archiv 
for 1827, p. 274)—Muller came to the conclusion that all glands 
possessed of a duct are only involutions more or less complex of 
membranes, the largest number being involutions of the external 
investment of the body or of the membranes opening upon its 
surface. The following are the general results relative to the 
structure of glands which Muller deduced frem the anatomical 
study of individual organs :— + 

1. However various the forms of their elementary parts, all 
secreting glands without exception (not only those of the human 
body, but all met with ın the animal kingdom) follow the same 
law of conformation, and constitute an uninterrupted series from 
the simplest follicle to the most complex gland. 

2. No line of demarcation can be drawn between the secreting 
organs of invertebrata and those of vertebrate animals; not 
merely do we meet with the simplest sacs and tubular secreting 
organs, like those of insects, in the higher animal-, but there is a 
g-adual transition from these simple secieting organs to the 
glands of the most perfect vertebrata. - 

3. All glands agree in affordmg by their interior a large 
surface for secretion. The varieties of internal surface by which 
the great end—extent of surface in a small space—is attained, are 
very numerous. 

4. Acin in the hypothetical sense in which the term has been 
used by writers— in the sense viz. of secreting granules—do not, - 
rzally exist ; there are no glomeruli of blood-vessels with ducts 
arising from them in a mysterious way, as has been supposed, 
whatever notions may have been held regarding them. 

5. The parts described as acin are merely masses formed by 
the agglomeration of the extremities of the secreting canals ; 
frequently, indeed, they are formed of minute vesicles aggregated 
together in grape-like bunches, which may be injected ,with 
mercury, and are often susceptible of inflation. 

6. In many glands which have been incorrectly described to 
have acin: or secreting granules, there are not even the hollow 
vesicular acini ;the isecreting tubes, instead of terminating in 
vesicles or cells, form long c8nvoluted canals or straight tubuli or 
short cæca. - 

7. It has been demonstrated in the case of all glands that the 
blocd-vessels are not continuous with the secreting tubes—that 
the minute vessels bear ghe same relation to the coats of the 
hollow secreting canals, and their closed extremities, as to any 


x 

* This abstract of Muller’s general conclusions has been abbreviated from 
the sections treating on this sudject in his “ Elements o {Physiology.” See 
‘Translation by Dr. Baly, London, 1138, vol. i. p- 456, ef seg. 
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othew delicate secreting membrane, such as, for example, the 
mucous membrane of pulmonary air cell... ; 

8. The arborescent ramification of the blood-vessels accom- 
pany the ducts in their development, and the reticulated 
capillaries in which the blood-vessels terminate are extended 
over all the closed elementary parts of the gland and supply them 
with blood. In the chick we may observe the simultaneous 
development of the two systems; in proportion &s the develop- 
ment of internal surface from a plain membrane to ceenm and 

„ramified cæca proceeds, the vascular layer of the originally simple 
membrane is raised on the exterior of the efflorescence. 

9. The ified canals and tubes, which when the structure is 
simple, as in insects and crustacea, and even in some glands of 
the mammalia, lie free and unconnected, become more aggrega- 
ted together, and acquire a confmon covering, in proportion as 
their evolution is carried further ; and thus is produced a paren- 
chyma or solid organ. 

10, The capillary blood-vessels are for the most part much 
more minute than the smallest branches of the ducts of secreting 

. canals and their cæcal extremities, even in the most complex 
glandular organs. The elementary Parts of . glands, though 
minute, are of such a size that the capillary blood-vessels torm 
around them a network which invests them., 

11, The formation ef the glands in the embryo displays the 
same progressive evolution from the simple to the complex state 
as is observed in ascending the animal scale. The most perfect* 
and complex glands of the higher animals, when they first appear 
tn the embryo of these animals, consist merely of the free efferent 
ducts without any branches, and in that state exactly resemble 
the secreting orgaiis of the lower animals. The glands are 
formed from the unbranched tubes by a kind of efflorescence or 
ramification. 

12, The mode in which the extent of internal secreting sm face 
of a gland is realised is very various ; and no one kind of con- 
formation is peculiar to any kind-of gland. Perfectly different 
glands may havea similar elementary structure, as is the case, for 
instance, with the testes and the cortical substance of the kidneys. 
And similar glands have often a perfectly different structure in 
différent animals ; of which the lachrymal glands, examined in 
the chelonia, birds, and mammalia, afford an example. 

Johannes Miller, recognised thoroughly, as we have seen, that 
the character of a secretion cannot be deduced from the structure 
`of the organ which produces it. Was he able to throw any 
light upon the mystery which had baffled his predecessors and to 
explain the cause óf the specific endowments of the different 
glandular organs? -Let us allow Muller to speak :— 

“t The peculiarity of secretions does not depend on the internal 
conformation of the glands; for, as I have sufficiently demon- 
‘trated, each secretion is in different animals the product of the 
most various glandular structures, and very different fluids are 
secreted by glands of similar organisation. The nature of the 
secretion depends therefore solely on the peculiar vital properties 
of the organic substance which forms the secreting canals, and 
which may remain the same, however different the conformation 
of the secreting cavities may be; while it may vary extremely 
although the form of the canal or ducts remain the same.” It 
was the living lining substance of the gland which, according to 
Johannes Muller, formed the secretion, at the expense of mate- 
rials which it-obtained from the blood of contiguous capillaries. 
Thi- living substance lining the inner recesses of the glands had 
not yet been differentiated into its constitueht units, the secreting 
cells, and therefore Muller’s statement wanted a certain definite- 
ness, though, so far as he went, he was perfectly accurate. 


` “THE RESEARCHES OF JOHN GOODSIR. 


The success with which that eminent ‘pupil of Johannes 
Muller, Theodore Schwann, had extended the géneralisations of 
Schleiden (on the part taken by the céll in the formation of 
vegetable structures) to the elucidation of the animal tissues, had 
given the greatest impulse to the study of animal histology, and 
a large number of observers, especially in Germany and England, 
were directing their attention to tĦe discovery and study, in all 
~ tissues and organs, of the all-important cells. £ 

Purkinje had announced the hypothesis that the nucleated 
epithelum which he discovered to line the gland.ducts might 
exercise secreting functions. Henle had described with great 
minuteness the epithelium cells which Iie the ducts of the prin- 
cipal glands and “follicles, and which form the most superficial 
structures of mucous membrane, and Schwann had suggested 
that this epithelium probably played a part in the act of secre- 


oe 


tion, It was, however, unquestionably the Scottish anatomist, 
John Goodsir, to whom was reserved. the ierit of establishing in 
an indisputable manner the fact that the essential and ultimate 
secreting structures in glands are the morphological units, the 
gland cells, As Johannes Miller had examined the arrange» 
ments and coarser structure of glands throughout the animal 
kingdom, with the result of discovering the general plan of 
gland-structure, and the analogies existing between glands, -how- 
ever diverse, so John Goodsir passed under review the histologi- , 
cal characters of the cells of different glands in a large variety of 
animals, vertebrate and invertebrate. His first results were pub- 
lished in the ‘‘ Transactions of the Royal Society of Edinburgh” 
for the year 1842; his more matured views were developed in a 
piper entitled ‘‘On Secreting Structures, which fornftd one of _ 
a collection of papers which saw the light in 1845. As a result 
of his survey Goodsir. came to conclusions of whieh the most 
important may be stated, almost in his own words, as follows s- 

‘í The ultimate secreting structure is the primitive cell en- 
dowed with a peculiar organic agency, according to the secretion 
it is destined to produce. I shall henceforward name it the 
primary secreting cell. : 3 

“Each primary secreting cell is endowed with its own 
peculiar property, according to the organ in which it 1s situated. ' 
In the liver it secretes bile, in the mamma milk, &c. 

“ The primary secreting cells of some glands have merely to’ 
separate, from the nutritive medium, a greater or less number of 
matters already existing in it, Other primary secreting cells are 
endowed with the more exalted property of elaborating, from 
the nutritive-medium, matters which da not exist in it. 

“t The discovery of the secreting agency of the primitive ¢elt . 
does not remove the piincipal mystery in which the function has 
always been involved. One cell secretes bile, another milk; yet 
the one cell does not differ more in structure from the other than 
the lining membrane of the duct of one gland from the lining 
membrane of the duct of another. The general fact, however, 
that the primitive cell is the ultimate secreting structure, is of 
great value in physiological science, inasmuch as it connects 
secretion with growth, as phenomena regulated by the same 
laws, $ 

Goodsir was unquestionably wrong in certain of his specula- 
tions concerning secreting cells ; as, for instance, in attributing 
at one time the chief part in the process of” secretion to the cell 
wall, at a later period ascribing the same function to the cell 
nucleus. He certainly had not grasped the modern idea, which, 
as I shall afterwards more particularly point out, considers the 
act of secretion as one of the results of the activity of the-living 
protoplasm of the cell. His assumption, too, that the secreting 
cell invariably contains, preformed, the characteristic matters df 
the secretion, is one which is by no means generally true, Never- 
theless, it is impossible to study Goocsir’s researches on the 
secreting cell, without ascribing to him the merit of having been 
the one who made the most important generalisation, connecting 
eell life with a definite organic function. x 

I may be permitted, as it were parenthetically, to refer for a 
moment to John Goodsir, with the veneration which is natural in 
one who was his pupil. If it be true that the rapid march of 
scientific discovery has caused. us well-nigh to forget the great 
debts which we owe to Johannes Müller, it is no less true that 
John Goodsir’s name has passed into premature and undeserved 
oblivion. Goodsir’s was a mind which in some respects,. especi- 
ally in its tastes, resembled that of Miller, He was a devoted 
anatomist, and studied morphology in the first instance for its 
own sake, but alfo because of the light which it sheds on organic 
function. He had a powerful intellect, an insatiable thirst for 
knowledge, a sympathy with all branches of inquiry which could 
throw light upon the science to which he devoted his life, and a 
devout and reverential spirit, which was-not the less strong be- 
cause it only rarely found audible, though then it fas emphatic, - 
utterance. In the egrlier part of his scientific career, numerous ‘ 
papers, for the most part short, but characterised by remarkable 
originality of observation and -freshness of thought, seemed to 
-promise that Goodsir would be one of the most productive of 
the workers-of his time. A lingering ilness which, without 
altogether disabling him, enfeebled his physical powers, and cast 
a gloom upon a life which had promised so much, almost put an 
end to his career, in so far as the scientific world at large was 
concerned, and henceforward he devoted his remaining energies 
to studies of which the results were for the most part not pub- 
lishéd, but especially to the task of teaching. Goodsir was a 
master who, if judged of by the lo® standwd of fitness to in- 
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-struct the-great majarjty of his pupils in such a manner as to 


Z a" enable them successfully to pass examinations, would occupy no 
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exalted position. He possessed, however, the far rarer power of 

instilling into the minds of the best of his pupils that love of 

original inquiry, and that deep regard for truth which are the 
` chief incentives to all-scientific research of any real-value. 


Kp. THE INVESTIGATIONS AND THEORIES OF BOWMAN. ^ 


At the time when Goodsir was engaged in his investigations’ 


and speculations relating to cells, Mr. Bowman was making 
_researches which were to give him a lasting place among the 
great histologists of the century. 

His-investigations on the structure of the kidney,} which was 
published’in the ‘* Philgsophical Transactions ” for the year 1842, 
surpassed in completeness as an anatomical study, no less than 

-~ by the deep*insight into the nature of the fanction discharged by 
thé organ, any investigation of like hind which had preceded it. 
It not only led to a more complete knowledge of the structure of 
the kidney than was possessed of that of any other gland, but to 

-far-seeing generalisations concerning the structure of mucous 

., membranes, and of secreting organs generally, which found ex- 
pression in a masterly article on mucous membranes, published 
in the year 1847, in the ‘ Cyclopedia of Anatomy and 
Physiology.” : 

Time will not permit-of my giving a complete analysis of the 

. (to use a German expression) epoch-making research upon the 
‘kidney ;- but let me remind you that it led to a complete nnder- 
standing of the relations of the Malpighian bodies to the urinary 

_ tubules ; to a description which, so far as it went, was perfectly 

: accurate of the tubules themselves, though the scheme upon 
which these tubes are arranged has, since Bowman's time,-thanks 
to the labours of Henle, Ludwig, ‘and Schweigger-Seidel, been 
proved to be more complicated than he had imagined, and to a 
knowledge of the distribution af blood-vessels, not only in the 
Kinney of man ard other mammalia, but also in that of certain 
reptiles. : - 

His study of the structure of the tubuli uriniferi had Jed Mr. 
Bowman to discover that in these, a layer of epithelial cells lies 
upon a structureless membrane, to which he gave the name of 
the dasement, membrane,? and which intervenes between the 
epithelium and the blood capillaries, whence the materials of 
secretion ate primarily derived. His examination of the mucous 
membranes of the body led Bowman to the conclusion that’ the 
relationship so easily observed in the case of the kidney between 
cells, -basement membrane, and. blood-vessels, is one which holds 
true, notorily in the case of that organ butin that of many other 
epitheliatéd structures. : : 

~e In the muccus tissue,” said Mr. Bowman (Article, Mucous 
membrane, in Todd’s ‘‘Cyclapedia,” p. 436), “there are two 
structures whick require to be separately described, viz., the 


«+ ' basement membrane and the epithelium, The basement membrane 


is a simple homogenous expansion, transparent, colourless, and 

- of extreme tenuity, situated on its parenchymal surface and 
giving it shape and strength. This serves as a foundation on 
which the epithelium rests, The epithelium is a pavement com- 
posed of nucleated particles adhering together, and of various 

. Size, form; and number. The following general observations on 
these elementary parts will receive: illustration as we advance. 
Neither.the one nor the other is peculiar to the mucous tissue in 
the sense either of being invariably present in it, or of not being 
found elsewhere. There are certain situations of the mucous 
system where no basement membrane can be detected, and others 
from which the epithelium is absent. Both, However, are never 
absent together. Again, a structure apparently identical with 
the basement membrane is met with in numerous textures besides 
the mucous, aad all internal cavities, whether serous, synovial, 
or vasculai, or of anomalous kind (as those of the thymus and 
thyroid bodyf, are lined by an epithelium.” 

As a result of his anatomical studies pn the kidney, Mr. 
Bowman was'led to frame a theory of renal secretion, which, 
though opposed for a time by a master mind, has, by the pro- 
gress of research, received complete confirmation, and which 
was based in no smal] degree upon the new views of the function 
of epithelial cells in glands. The Malpighian body, Bowman 
showed, is the dilated commencement of a convoluted tubule, 
and, like it, -presents a delicate, structureless, basement mem- 

1 W. Bowman, ‘On the Structure and Use of the Malpighian Bodies of 
the Kidney, with Observations on the Circulation through the Gland,” 


, Philosophical Transactions for the ygar 1842, Part I., p. 57. 
2 OD. ctb, p- 53. a 
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brane. Into the Malpighian body_projectsea tuft of ‘capillary . 
vessels, continuous, on the one hand, with an afferent vessel 
derived from a branch of the renal artery, on the other, with an | 
efferent vessel of smaller size than the afferent ; both afferent and | 
efferent vessels piercing the cap ule of thé-Malpighian bédy ; 
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after leaving the glomerulus, the efferent vessel breaks up intoa / 


series of capillaries, which are distributed to the walls,of the >. 


convoluted tub@s. The tuft of blood-vessels projecting into the 
Malpighian body, Bowman described as being perfectly bare, 
what is to say, not covered by a basement membrane, or by a 
layer of epithelium cells, This part of his desciiption has not 
been confirmed by recent work, the more deliczig methods of 
modern histology allowing of a ready demo: stration of a layer. 
-of cells of extreme tenuity covering the glomerulus, = 
The basement membrane cf the convoluted tute was described 
as lined by a nucleated epithelium of a finely granular opaque 
aspect; the neck of the tube, where it joins the Malpighian 


capsule, and the contiguous portions of the capiule were described , ` 


as covered by a Jayer of cells, differing altogether from’the first, 
peing much more transparent, and possessing in certain animals , 
vibratile cilia. In some €ases the whole-interior of the capsule 
was lined by epithelinm cells of great delicacy and tenuity; in 
others, these cells could not be traced over more than a third of 
the capsule. Basin himself upon the altogether exceptional. 
arrangement of the blood-vessels of the glowerulus, Bowman 
*advanced the theory that this is a stiucture destined to separate 
from the blood its watery portion. The epithelium of the con- 
voluted tubes on the other hand, which Rowman pointed out to 
be eminently allied to the best marked examples of glandular | 
epithelium,” he believed to be concerned in the separation of the 
characteristic solid matters of the renal secretion, ` 
I shall for the present conclude my remarks upon Mr. Bowman’s. 
inyestigelions and theoretical views by stating that, by his investi- 
gations of the blood-supply to the kidney of the boa constrictor, 
he gave the strongest proofs which could be derived from 
anatomical evidence of the correctness of his views, and furnished 
great part of the knowledge required for the subsequent re- 
searches which Nussbaum made on the secretion of the newt’s | 
hidney, and which afforded the most conclusive experimental - 
evidence in favour of the theory which Bowman had‘advanced, ~ 


THE DISCOVERIES oF CARL LUDWIG, 


If to Johannes Muller we must ascribe the greatest share of 
merit as g discoverer of the general affinities, relationships, and 
functions of glands, it appears unquestionáble that to Carl =” 
Ludwig belongs the credit of having, above all others, brought 
the light of experimental physiology to bear upon the subject of 
secretion. ' 

Ludwig is one of. the most eminent of. the physiologists who 
have endeavoured, as far as possible, to apply the conceptions 
derived from a study of physical and chemical processes in 
general, to the elucidations of the functions of the organism. | 
More than anyone else has he succes-fully adapted the methods 
of research of the chemist and of the physicist to the investigation , 
of the problems which lay before him, Above all others he is to 
be spoken of as the great teacher amongst all of the great 
teachers of physiology which this century has produced. If we 
try to find one who, from the fertility of his mind and the in- 
fluence which he had upon men of ability, affected the progress 
of his science in like measure to Ludwig, we revert to the name 
of Liebig. When I Say that physiology owes as much to Ludwig 
as chemistry to Liebig, I shall, I feel sure, be doing but scant 
justice to the great man, who at Marburg, at Vienna, and at 
Leipzig, has won for himself the right to be called at once the 
greatest physiologist, and the greatest teacher of physiology, ‘of 
his time. 

1. Ludwigs, Discovery of Secreting' -Nerves.—It was in the 
year 1851 that Ludwig first announced to, the scientific world 
(Ludwig, ‘‘ Neue Versuche uber die Beihilfe der Nerven -zur 
Speichelabsonderung,” Henle & Pfeifer’s Zeitschrift, New Ser., - 
vol. i. (1851), p- 255) the fact that the secretion’ of the salivary 
glands is under the influenwe of the nervous system. C. G. 
Mitscherlich, as Ludwig points out; had surmised that the secre- ` 
tion of saliva only occurs as the result of a stimulation’ of’ 
certain nerves. z.¢., the nerves of taste and the nerves supplying - 
the muscles of masfication. No attempt had, howeyer, been 
made, before Ludwig’s, fo asceriain experimentally whether the 
stimulation of nerves supplying glands influenced directly their 
secretion. As a subject of . tudy Ludwig chose the submaxillary 
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gland. He found that on stimulating by a succession of induc- 
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tion słæcks the nerve twigs proceeding from the lingual branch 
of the-fifth nerve, and which accompany Whartoii’s duct to the 
gland, secretion of seliva occurred, so long as the excitability of 
the nerves persisted. 

In experiments performed in conjunction with his pupil Rahn, 
Ludwig found that secretion occurs ón direct stimulation of the 
glandular nerves, even when the circulation has been arrested 
for a time, as for instance, when the contraction? of the;heart 
are exhibited for some time, 

2. Ludwigs Discovery that Secretion is not a Process directly 
dependent upon the Arterial Pressure.—In the paper which I 
have already guoted, Ludwig published the results of the 
following experiments. A mercurial gauge was placed in com- 
munication with the duct of the submxillary gland, the height 
ot the mercury ‘in the guage b@ing recorded (by means of a 
float to which was attached a writing point) upon the travelling 
surface of the kymgraphion, the instrument which Ludwig had 
contrived for permanently recording the amount and variations 
of the blood pressure in arteries and veins. At the same time, 
another gauge placed in communication with the carotid artery, 
or one of its branches in close proximifY to the gland, recorded 
the height of the blood pressure on the same travelling surface. 
On stimulating the secretory nerves, Ludwig found that saliva 
was poured out long after the pressure exerted by it upon the 
interior of the gland (as measured by the height to which the 
mercury was raised in the gland-duct manometer) exceeded the 
pressure of blood in the arteries. Thus in his first recorded 
experiment the mean pressure of blood in the carotid artery 
amounted to 108°5 millimetres of mercury, whilst during a 
stimulation of the-nerve filaments going to the gland, the 
pressure in the gland-duct manometer rose to between 190°7 and 
196°5 millimetres, z.e., indicated that the pressure exerted by 
the fluid, secreted under the influence of nerve stimulation, 
exceeded the arterial pressure by an amount corresponding to 
a column of mercury about 34 inches high. It is obvious that 
the experiment at once and conclusively proved that the secre- 
tion of a watery liquid like the saliva may be brought about by 
a process altogether different from a process of filtration ; for in 
filtration the passage of liquid through the minute pores of the 
filter necessarily depends upon a difference in pressure on the 
two sides of the filter, the movement of liquid being from the 
side of greater to that of lesser pressure, 

In this bnef sketch I have only time to refer to the most 
salient of the early discoveries of Ludwig on secretion, and 
must pass over without comment the first experiments by which 
he showed the influence exerted by variations in the strength 
of the stimulus of secretory nerve upon the amount and chemical 
composition of the secreted liquid, 

3. Ludwig’s Discovery that during Secretion Heat ts evolved 
in Glands.—Pursuing his researches on the salivary glands, 
Ludwig. some years later, (Ludwig u., Spiess, ‘‘Sitzungsber, d. 
Wiener Akad, Mathem. u. Naturwissenchaft: Classe,” vol. 
xxv, (1857), p- 548,) in conjunction with his pupil Spiessi dis- 
covered that, when a gland is thrown into action by stimulation 
of its nerves, heat is evolved. In the case of the submaxillary 
gland, for instance, he found that the saliva which ‘was secreted 
might. have a temperature nearly three degrees Fahr. (t'5* C.) 
above that of the blood going to the gland. Important as was 
this result because of the light which it threw upon the source 
of animal heat, its value as bearing upon the nature of the pro- 
cess of secretion was even greater, Froħ ‘the fact that the 

„saliva is a liquid containing but three or four or five parts of 
solid matters to one thousand of water, it would scarcely have 
been surmised, upon a merely physical hypothesis, that its pro- 
duction would have been attended by any considerable evolution 
of heat. The evolution of Heat is indeed one of the strongest 
proofs we have that the act of secretion is the result of the 
living activity of those ultimate units of the glands, the gland 
cells ; but to this I shall revert hereafter. j 


THE RESEARCHES OF SCHIFF,, ECKHARDT, AND CLAUDE 
- BERNARD, ON TILE SECRETORY NERVES OF THE SALIVARY 
_ GLANDS. . - 


, The study of the innervation of the salivary glands which had 
been commenced by Ludwig and Rahn was continued with great 
success by other: observers, and «particularly by Claude Bernard 
and Eckhardt. The first of these obsérvers proved the correct- 
ness of Schiff’s supposition that the abundant secretion which 
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with them. It was Eckhardt, however, apd afterwards Claude 
Bernard, who established the remarkable fact that, in the case 
of the submaxillary gland, and, as has since been shown, of 
some other glands also, the gland is tnder the direct control of 
two orders of nerve fibres. The first are contained in branches 
of cranial nerves, and in the case of the submaxillary gland are 
derived from the facial-nerve, and, when stimulated, lead to an 
abundant secretion of watery saliva, relatively rich in salme and 
poor in organic constituents ; the second are contained in the 
so-called sympathetic nerve trunks distributed to the gland; 
and these, when stimulated, occasion an exceedingly scanty 
flow of very concentrated and highly viscid saliva, containing a 
„relatively large quantity*of organic constituents, particularly of 
mutin. seS 

Claude Bernard now pointed out that stimulation of the 
above-mentioned nerves leads to changes in the civculation of 
blood through the gland, in additioneto the changes-in the 
amount and quality of the fluid secreted by it. 

Thus stimulation of the cerebral fitres supplying the chorda' 
tympani was found to produce a great dilatation of the arteries- 
of the gland; so that the amount of blood pas-ing through it was 
very largely increased, that passing out through the venous trunks 
of the gland presenting a florid arterial colour instead of the 
brown venous hue observed when the gland was not secreting, 
Stimulatipn of the sympathetic fibres, on the other hand, caused 

a great contraction of the glandular arteries, consequently a 
diminution of the flow of blood through the gland and into the , 
veins, the blood presenting under these circumstances an intgnsely 
venous hue, 

The facts just referred to appeared reconcilable at first with the 
view that the secretion of saliva, as a result of nerve stimulation, 
was primarily dependent upon changes ia the circulation of blood 
through the gland; though, upon reflection, the surmise was 
negatived by some of the facts discovered long before by Ludwig, 
and particularly by that, already referred +o, of glandular secretion 
following stimulation of glandular nerves, even where the 
circulation has been stopped, as by cardiac inhibition. 

Bernard’s experiments had unquestionably established that 
in addition to nerves which, when stimulated, occasioned™ 
the cortraction of arteries—‘‘ the vaso-motor” or, as we nôw 
sometimes call them, the ‘‘ vaso-constrictor” nerves—there are - 
others which when stimulated occasion, of the coptrary, the 
dilatation of arteries—the so-called ‘‘ vaso-inbibitory ” or ‘f vaso- 
dilator” nerves. That it was: not stimulation. of -the vaso- , 
dilator nerves, which, by increasing the amount and the pressure 
of the blood flowing through the capillaries, ‘occasioned the 
secretion of saliva, was shown by several experiments, . but 

_especially by an observation of Keuchel. This observer found 
that the alkaloid of the deadly nightshade, viz. atropia, when 
introduced into the system, exeits such aa action, that on stimu- 
lating the chorda tympani no secretion of saliva follows; whilst, 
on the other hand, dilatation of the arteries is produced exactly 
as under normal circumstances, Other drugs have since been 
discovered which exert a similar action to that of atropia in 
paralysing secretory nerves, whilst some are now known which 
antagonise the action of atropia, and restore the suspended 
activity of the secretory nerves. From these studies has un- 
questionably resulted a knowledge of the conclusion, that 
although the process of secretion is favourably influenced by the 
vascular dilatation which follows the state of activity of the 
vaso-dilator nerves, theactual process of secretion is not due to 
them, but, so far as it is controlled by the nervous system, is 
directly under the influence of certain nerves which may be 
termed secretory. i 


DISCOVERIES WHICH SHOW THAT SECRETION, THOUGH IN- 
FLUENCED BY, IS NOT NECESSARILY DEPENDENT UPON, 
STIMULATION OF NERVES GOING TO A GLAYD. 


A knowledge of the facts which I have brought before you 
hitherto would “of itself lead you to suppose that glandular 
secretion is'a process which is in abeyance except under the in- 
fluence of stimulation of nerves which throw the gland into 
activity, in the same manner as the quiescent muscle passes into 
activity normally, only when its motor rerves are stimulated, 
But this supposition, though it may be in some measure true in 
the case of certain glands, is not borne out by a study of se- - 
- creting glands in general—a study which teaches us that whilst 
the activity of the gland cells may be, and often is, remarkable 


followed the stimulation of fibres of the fifth cranial nerve was in , und@ the control of the nervous system,.it is by no means 
reality due to the presence of fibres of the chorda tympani mixed | necessarily dependent upon it. Tht activity of the gland de- 
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pends upon the acéivigy of its ındividual units, the gland cells ; 
„and these units may discharge their function so long as they con- 

_ tinue to live and ‘are supplied with the nutriment—mineral, 
organic, and gaseous, which they require. 

Leaving aside, at least for the present, any reference to the 
arguments which may be derived, by analogy, from a study of 
cell 'life in generat, I would call your attention to the physio- 
logical facts whick prove the truth of the proposition just enun- 
ciated. The first of these facts was discovered by Claude 
Bernard ; to wit, that when all the nerves supplying the'salivary 
glands are divided, there is at first a temporary cessation of 
secretion, soon followed, however, by an abundant flow of very 
watery, so-called paralytic saliva, ° 

This fesult is fully çonfirmed by similar observations made.in 
the case of other secreting organs, and which establish very fully 
the greatew or less independence of the secreting elements from 
the control of the nesvous system; though unquestionably, in 
a normal state of the organism of higher animals, the nervous 
system is continually intervening, both directly by its influence 
on gland cells, ard indirectly by the changes which it produces 
in the circulation, so as to control the operations of gland cells, 
and especially to bring them into relation with, and subordinate 
them to, the work of complex processes of the organism. 

What the exact relations of nerve fibres to gland cells may be 
is yet a matter involved in great doubt, The discovery made by 


- , -Pfluger of the terminations of nerve fibres in the secreting cells 


` of’ the salivary glands has not been confirmed by any observers 
Kupffer has, however, unquestionably done 
‘so in the case of Blatta orientalis, and although as‘yet objective 
proof is wanting, we cannot entertain any reasonable doubts 
that a connection between the ultimate fibrille of nerves and 
secreting cells actually exists, We feel confident that physical; 
as it were accidental, difficulties have alone hindered the-precise 
determination of the fact. 


“THE IMMEDIATE SOURCE OF THE NUTRIMENT CONSUMED 
‘he i BY THE GLAND CELL. ` 
In the original scheme of a secreting gland, developed first of 
all by Bowman, then adopted by Goodsir, Carpenter, ! and many 
other writers, the essential structural elements taken into account 
were the following:;—1. Epithelial cells lining the secreting 
cavity of the glandg 2. Sub-epithelial tissue, usually presenting 
superficially the form of a basement membrane, upon which the 
cells were placed ; and 3. A capillary network~in closer relation 
to the basement membrane, or more superficial part of the sub- 
epithelial tissue. In harmony with this scheme, the glandular 
elements were always spoken of as drawing their supply from 
the blood in the capillaries. The one element which was wanting 
in that Scheme, and which we are able to fit into it, thanks again 
to the labours of the great physiologist of Leipzig, is the relation 
of so-called lymph spaces to the other elements. As was first 
shown by the*researches of Ludwig and his school, amongst the 
modes of origin of the peripheral lymphatics, the most numerous 
are to be found in connective tissue, and nowhere more abun- 
dantly than in the connective tissue of glands, which is 
everywhere interpenetrated by irregular spaces containing 
lymph, from whence spring the minutest lymphatics. If we 
consider, then, the immediate environment of the secreting cell, 
we find that in close proximity to it is the lymph, which is a 
transudation from the blood, and upon which the gland cells are 
‘directly dependent for all the matters which they :equire, For 
a certain time, then, the gland cell will be independent’ of the 
supply of blood, that is, so long as the lymph gurrounding it con- 
tains a sufficient quantity of essential matters, of which oxygen is 
‘one of the chief, to support its life, or until it becomes so charged 
with waste products derived from cell life, e.g. CO,, as to inter- 
fere with the functions of the latter. It certainly appears that, 
at least in thg majority of cases, it is the secreting cell which 
modifies, in the first instance, the composition of the lymph 
which bathes the tissues in proximity to it, rather than the com- 
position of the lymph which modifies the activity of the gland 
‘cell, ‘ There are some cases nevertheles. in which it would 
appear that the presence of certain constituents in the lymph is 
the direct cause of the activity or increased activity of the cells, 


SECRETING CELLS PRESENT DIFFERENT APPEARANCES, COR- 
RESPONDING TO DIFFERENT STATES OF FUNCTIONAL 
ACTIVITY, THE RESEARCHES oF HEIDENHAIN. 

Amongst the physiologists of Europe who have most enriched 


1 Carpenter in his admirable article on “Secretion” in «Todd's 
‘Cyclopædia of Anatomy and P&ysiology.’”’ 
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science by their researches during the last thirty years is ugques- 


tionably Professor Heidenhain of Breslau, who has exhibited his 


mastery of the physical side of physiology by his classical re- 
search on the relations between the heat evolved in and the work 
done by muscle, and as a biologist able to use in the best manner 
all the resources of modern histolagy in the elucidation of bodily 
function, by the researche$ to which-I -wish to direct your 
attention for #few moments., . 

The glands imbedded in, or the ducts of which open upon the 
surface of the mucous membrane of, the alimentary canal, for 
the most part, are characterised by periods of more or less com- 
plete cessation of activity, as -judged by the diminution, or 
absolute cessation, of the secretion which they Prepare. This 
is true of the salivary glands and of the hver, but particularly 
true of the gastric glands and the pancreas, TER 

Certain of these glands, z¢ the salivary glands in some 
animals, and the stomach and pancreas in all in*which they 
exist, have the task of preparing juices which contain certain so- 
called unformed or unorganiséd ferments or enzymes, upon 
which the properties of the secretions in great measure depend. 
Heidenhain in a long sevies of investigations, which have been 
taken part in by certain other scientific men, as by Ebstein and 
Gritzner, by Kuhne and Lea, and particularly by Mr. Langley 
of Trinity College? Cambridge, has shgwn that the secreting 
cells of a particular gland, as for instance of the submaxillary 
gland, of the gastric glands, ‘and of the pancreas, exhibit 
diff -rences in size, differences in the form and appearance of the 
nucleus, and differences in the cell contents, corresponding to 
varied states of functional activity. ` 

Time will not permit my mentioning in detail the results of 
these observations from which, however, certain general con- ` 
clusions appear derivable. -Thus, a gland cell at rest is usually 
larger than a similar cell ‘which has been engaged in the process 
of secretion ; from its behaviour to reagents, it usually appears ` 
to contain within itself an abundant store of the body or bodies 
which are chiefly characteristic of the secretion, or closely related 
antecedents of these, and the amount of undifferentiated pr. to- ` 
plasm surrounding the nucleus appears to be at a minimum. On, 
the other hand, the gland cells, which have been secreting for a 
greater or less period, often, though not invariably, present a 
diminution in their size, a diminution in the amount of the 
characteristic bodies previously referred to, and an increase in 
the protoplasmic constituents of the cell. All facts, histological 
as well as physiological, seem to point to the following con- 
clusion : that during rest, the cell forms, at the expense of, or.as 
the product of the differentiation of, the cell protoplasm, the ` 
bodies characteristic of the secretion; that whilst secretion is 
going on these leave the gland cell ; and that, at the same time, 
the protoplasmic constituents of the latter increase at the expense 
of the lymph, to be converted secondarily, either at a later period 
in that particular act of secretion, or in the succeeding period of 
inactivity, into specific constituents. The researches of Heiden- 
hain have been conducted upon the glands after these had under- _ 
gone processes of hardening and straining, the appearances 
observed indicating changes which, though not identical with, 
at least corresponded to various conditions of the gland. Kuihne 
and Lea and Langley have, however, studied glands in a living 
condition, and though the appearances were not identical with 
those observed by Heidenhain, they entirely confirm these, 

I have not time to do more than refer to the fact that in some, 
at least, though pro#ably in all of the cells of glands which pro- 
duce secretions containing ferments, there are formed at first 
bodies to which the generic term of ‘* zymogens” may be applied, 
i.e. ferment generators, from which a ferment is afterwards set 


free. 


In connection with this part of my subject I may refer to-the 
view, which was at one time held by some, that in secreting 
glands the gland cell having produced the matter of the secretion 
was thrown off, discharging its contents into the secretion. This 
process, when it does occur, must be looked upon as exceptional, , 
and as it were accidental. 5 ‘ : 

Amongst the most striking examples of the success with which 
physiological experiment and subsequent histological research, 
have been pursued in combination so as to throw light upon the 
functions of particular cells, I may refer first to the observations 
of Heidenhain, secofiily to those of Nussbaum on the excretion 
of colouring matters, artificially introduced into the blood, by 
the’ secreting epithelium cells of the renal tubules, I have 
previously referred to’ the theory of Bowman, according to which 
the-watery and saline constituents of the renal secretion were 
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suppesed to be separated by the 'so-called “$ glomeruli,” whilst 
‘the organic solids of the secretion were supposed to be separated 
by the epithelium lining the convoluted tubes. 

To’ this theory was opposed that of Ludwig, according to 
which the whole of the constituents, watery, saline, and organic, 
were supposed to be poured dut of the vessels of the glomerulus, 
the amount of water -however being far in excess of that contained 
‘in the liquids when it reaches the pelvis-of the kMney. , Ludwig 
supposed that ag the secretion passed over the surface of the 
epitbelium lming tte complex tubules, processes of diffusion 
occurred between it, on the one hand, and the lymph bathing 
the tissues lyjng outside of the basement membrane of the tubules 
‘on the other, the direction of the current of water bemg from 
without inwards, The anatomical evidence adduced by Bowman 
was of itself well-nigh sufficiest to prove the accuracy of his 
views, which have however been placed beyond all dispute by 
the following obse: vations: Heindenhain introduced into the 
blood a solution of sulphindigotate of sodium, u-ually some time 
after having divided the spinal cord in the cervical region. On 
killing tbe animal some time afterwards and subjecting the 
hiney to careful examination, it was found that the colouring 
matter had been accumulated by the epithelium of the convoluted 
tubules from the lymph bathing the tissues, and which contained 
so little colouring mayer as to appear coloifle:s. If a sufficient 
time had elapsed after ‘the injection, the colouring matter was 
found in the form of granules’ or minute, -crystals lying on the 
inner side of the cell in the lumen of the tubules. . 

Bowman, as I have already mentioned, had in the case of the 
boa constrictor studied m detail the blood supply to the organ, 
which,-as Jacobson had- shown, differs in fishes, birds, and 
reptiles, fiom the mode of arrangement prevailmg in mammals 

Bowman had shown tbat in the boa the’glomeruli derived 
their blood exclusively fromthe renal artery, and the convoluted 
tube exclu-ively from the common iliac vein, Nusstaum gave 
absolute completeness to the proof of Bowman’s theory by the 
following remarkable experiment. [Experimenting on the newt, 
in which the blood-cupply of the kidney, is similar to that of the 
boa, he found that, when he tied the renal artery, he arrested 
almost entirely the secretion of water in the kidney, but that the 
excretion of mea and other solid matters, and amongst others of 
the colour ng matter already used by Heidenhain, viz , indigo 
carmine, contmued. Ligature of the renal branches of the com- 
mon iliac vein stopped the secretion of organic solids without 
impeding that of water. 


THE MOST RECENT THEORIES ADVANCED IN EXPLANATION OF 
THE PHENOMENA OF GLANDULAR SECRETION. 


Haying brought before you the most salient facts with-which 
we are acquainted, which,appear to throw the most -light upon 
the general physiology of glandular secretion, I wish, before 
concluding, to speak of the theoretical views which have been 
advanced in explanation of a large number of the facts, 

In the first plate, I have to confess that our ignorance is 
-absolute as to the cause of the specific endowment of different 
secreting cells, in virtue of which they: produce new bodies at 
the expense of certain of the materials ay dope to them by the 
lymph, or separate particular constituents from the lymph, to the 
exclu-ion of others which are equally abundant in the liquid. 
We express the full measure of our ignorance when we state 
that the difference in function of different gland cells is due to 
differences in endowment of the protoplasm of the cell, which ia 
no case is explained by any objective characters of the cell. 

The phenomena of the secretion of water, which forms so 
large a part of every secretion, have given rise, however, to 
numerous speculations, concerning which I may make a few 
remarks, 

The primitivé view that the glands are organs in which is 
strained off from the blood water holding certam substances in 
solution has, in a modified manner, found favour with some even 
to our own days, and appears indeed, at first sight, to be borne 
out by certain facts. Thus within wide hmits the amount of 
water secreted by the kidney depends upon the pressure of blood 
m the glomeruli. Any circumstances which will lead to an in- 
crease of pressure in these vessels (as increase of blood pressure 
generally, division of renal nerves, division of the splanchnics, 
especially when combined with stimulatién. of the spinal cord), 

~ by dilating the branches of the real artery, will lead to this 
result, At first this would seem to show that the process -of 
separation of water, in the kidney at least, is but a process of 
filtration, though a remembrance of the famous experiment of 
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Ludwig, referred to at an earher period, gn'the rélation between 


‘the pressure of secretion of saliva and that of the blood in the 


arteries, would impose caution in drawing the conclusion, What 
are the facts, then, relating to the blood pressure in vessels 
in other organs of the body, and the transudation of liquid from 
them? ` : 

If an increased arterial pressure led jso facto to an increased 
transudation through the capilary walls, 1t would follow 
that the amount of lymph and the pressure of the lymph- 
stream would rise with the rise of the arterial pressure, but 
direct experiments on this matter have led to an opposite con- 
clusion. The experiments of Paschutin and Emminghaus, carried - 
out under Ludwig’s disection, have shown that when the arterial 
pressure in the extremities is incrcased, there is no corresponding 
increase in the lymph produced, Again, When the chorda tympani 
is stimulated in an animal into whose blood atropia,has been in- 
troduced, the vascular dilatation whichis préduced, and which 
is produced, and which is then unaccompanied by secretion, does 
not lead to an increased production of lymph, which would 
make itself evident by the gland becoming cedematous. How 
then are we to account for the flow of water through a gland? 
By-ascribing it to an influence which is exerted by the gland 
cell, in the first place, upon the liquid which environs it, viz. the 
lymph. And accordingly, even in the case of the glomeruli of 
the kidney, we conclude that the water is separated as a di-ect 
result of the activity of the layer of transparent epithelium cells 
which cover them. Hering has advanced a strictly physical 
theory, which wouid account for the mode in which certain cells 
exert this influence, by supposing that there is produced’within 
them bodes which, like mucin, have a great affinity for water 
and which then pass into the secretion ; and which therefore lead 
to a current of water passing through the cell ; but the theory is 
one which-cannot be admitted, because, as Heindenhain point. 
out, the passage of water through a gland occurs in cases where 
there is no constituent in the cells, at all resembling mucin in its 
affinities or behaviour towards water. - 

I feeL inclined io say that the speculations, necessarily indefinite 
though they are, of Professor Heindenhain afford the best 
explanation of the phenomena, Heindenhain starts from the 
fundamental fact that during secretion only as much water 
passes: out of the blood-vessels of the gland as appears in its 
secretion, seeing that, however long the process of secretion 
may continue, the gland never becomes cedematous, “nor does the - 
current of lymph from it increase. 

The volume of liquid filtered through the. blood capillaries 
adjusts itself exactly to the -volume of liquid separatéd by the 
cells. This equality in the amount of liquid secreted and 
filtered appears only explicable on the supposition that the act 
of secretion is the cause of the current of water—in other words, 
that the. water which the cells lose in the formation of" the 
secretion generates changed in them which can only be com- 
pensated for by an abstraction of water from the immediate 
environment. 

Within certain limits, Heindenhain continues, we may form 
purely physical conceptions of the process. We may conceive, 
for instance, the whole protoplasm of the cell to have a certain 
affinity for water, The cells at their contact with the basement 
membrane may be supposed to be able to abstract water from it ; 
the loss which the membrane sustains will be made up by the 
lymph, and this again will influence the blood in the capillaries. 

The passage of water into the cells will go on until a period of 
equiltbiium is attained ; but at that time the current of water 
from the capilleries though the lymph to the cells will cease., 
We may conceive further, reasons Heidenhain, that the passage 
of water out of the cell is hindered by such obstacles to the pro- 
cess of filtration as are represented by resistance opposed to it 
by the superficial border layer of protoplesm. If we now conceive 
that, for example as a result of nerve stimulation, the gland cells“ 
pour out water, the condition of. equilibriam which existed 
between cell, basement membrane, lymph, and capillary will be 
disturbed, and a current of liquid set in from the last-to the 
first, and continue as long as the activity of the cells continues, 

Ittis mt difficult moreover, Heidenhain remarks, to form 
physical conceptions of the processes whereby water may be 
separated from the cell itself. It is conceivable, for. instance, 
that the protoplasm of the cell may contract after the manner 
which occurs in many infusoria, and which in them-leads to the 
accumulation of water in droplets, forming vacuoles, except that 
in dhe case of the secreting cells the water is poured out on the 
outside and not on the inside of thegeells. Or, again, it is possi-- 
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ble that on the glandgcell passing into the condition of activity 
` an increased production of CO, may occur, leading to an 

- increased diffusion of water outwards. 

7 So far, I have quoted Professor Hedenhain, for the most part in 
> his own words. Let me add, however, that the two hypotheses 
» | . 1. which he advances as possible explanations of the mechanism of 
> ~~. secretion of water by the cell rest upon the most probable grounds, 

k as upon the presence of the intra-cellular protoplasmic network 

_ which has been so beautifully demonstrated by recent researches, 
- , < and especially by those of Professor Klein; or, again, upon the 

fact, proved by the analyses of Professor Pfluger of the gases of 

the saliva, that there is during secretion great production of CO,, 

as shown by the amount of this gas in the saliva being much 

~ greater tln in the blogd, and upon the fact of the remarkable 
, ~- diffu ibility of acid solutions. 

: " Reasoning upon « large number of facts, which I have not 

_ + time to refer to, Profe-sar Heidenhain has come to the conclu- 

sion that, quite apart from the nerves which control the vascular 

+ +7 eupply to a gland, there exist two distinct sets of nerve-fibres in 
ie relation to the glandular elements. The first of these, which he 

se _ terms ‘‘secretory,” when stimulated, lead to the secretion of 

water and saline constituents; the second, which he terms 
“trophic,” influence the transformations of the protoplasm of 
the cell, and thus atfect the organic constituents of the secretion. 

’ I do not wish to pronounce a definite opinion concerning this 
hypothesis, -but would remark that the nomenclature proposed by 
Heidenhain .appears to me to be an unfortunate one, especially 
becausg it- attaches a new meaning toa word which had pre- 

, viously been ued by physiologists ın a different sense. I refer to 
the adjective tropic, which has always implied ‘‘ governing 
nutrition.” Jt appears to me almost inconceivable that if there 

E exist two sets of secretory nerves, the action of each should not 
ae profoundly affect the nutrition of the cell protoplasm, though, 
of course, it- is conceivable that_they~should do so in very 

: ` different manners. 


GENERA! CONCLUSIONS, - 


The, complicated studies, of which ] have attempted to give 

> ~you a brief sketch, have led to our forming certain clear general 
conceptions in reference to the process of secretion, They have 

. | bronght into greater, prominence the dignity, if I may use the 
< <`. ` expression, of the individual cell, The proccss of secretion 
- appears as’the result of the combined work of a large number of 

= these units. Each, after the manner of an independent or- 
ganism, uses oxygen, forms CO,, evolves heat, and derives its 

t nutriment froin the medium in which it lives, and performs 
chemical operations of which the results only are imperfectly 

known to-us, and which depend upon peculiar endowments of 

- the cell protoplasm, of which the causes are hidden from 

us. So,long as the protoplasm is hving, the gland cell 

retains its” power of discharging its functions, and in many 

cases does so, so long as the intercellular liquid furnishes it with 

. the materials required. In some cases, however, the gland cells 

are specially sensitive to a variation in the composition of the 
nutrient liquid, certain constituents of which appear to stimulate 

` the protoplasm to increased activity. In the higher animals the 
cells, particularly m certain glands, are in relation to nerves 

* __ which, when stimulated, affect in a remarkable manner- the 
transformations of their protoplasm, leading to an increased con- . 
z sumption of oxygen, an increased production of carbonic acid, an 
a -increased evolution of heat, and an increased production of those 
+ matters which the cell eliminates and which constitute its 

secretion. ~ k ° 

z This historical survey of the growth of our knowledge of the 
process of secretion exhibits the characteristic features of 
biological advancement., Comparative anatomy has been the 
„foundation of observation of facts and phy-1cal experiment, the 

| road to physiolgical research. At various stages the value of 
hypotheses has been well illustrated, and, whenever they have 

` had to make way for the broader and truer i :terpretations sug- 
gested by the accumulation of facts and greater precision of 
observation, it has been demomtrated that the process of ob- 
servation is not one of simple sıghf but of complex ratiucination, 
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NOTES 
_ A MEDAL and Prize, of the annual value of twenty 
e „guineas, has been founded by Dr, Siemens, F.R.S.; ‘‘with the 
object of stimulating the st@dents of King’s College, London, 


* 


to .a high standard of proficiency in metallurgical science.” 
It is open to those who have, as Matriculated Students, 

stndied in the Applied Science “Department -for two years, 

and who, either in their third year, or, if they remain in 

the Department for three years, in, the ‘succeeding year, make 

metallurgy a special study. The first award-will be made at the 

end of June, 1$83, and will depend partly où an essay Gn-some 
particular subject, partly on a written examination on the metal- 
lurgical lectures, and partly on'actual work done in the Labora- 

tery. The subject for the essay for 1883 will be the ‘‘ Manufac- 

ture of Steel suitable for Ship and Boiler Platés. The essays. 
are to be illustrated by freehand sketches and mechanical 

drawings to scale, and must be Sent in’ to Prof., Huntington on 

or before June 30. t 4 


Sır WOODBINE PARISH, K.C.H. and F.R.S., diéd, towards. 
the close of last week, at Quarry House, St. Leonards-on-Sea,- 
in the 86th year of his agg. Sir Woodbine was long engaged in 
the diplomatic service, though his name is also known in the 
scientific world. As far back as 1824 he had been elected a Fellow 
cf the Royal Society, and was a member of several learned 
Societies both at home and abroad; he had been a vice-president 
both of the Geological and Geographical Societies. His name 
is well known in the scientific world as having brought to this 
country the remains of the megatherium, the glyptodon, and 
other fossil monsters from the plains and valleys of South `, 
America, and his work on the natural history, &c., of Buenos. 
Ayres and Rio de la Plata received a high encomium from no less. 
an authority than Baron Humboldt. 


THE death is announced of Count Lutke, well known in 
connection with Russian Arctic exploration, especially in the 
Novaya Zemlya region. 


Tux next Congress of Electricians will meet in Paris on 
October 11, The Members will have to deliberate, as we have - 
already stated: (1) on the determination of the length of the 
mercury column equivalent to the practical ohm ; (2) on the con- 
struction of lightning conductors, and influence of telegraphic or 
or telephonic wires on thunder-storms ; (3) on the means of esta- 
blishing a general system of observations for atmospheric elec- 
tricity; (4) on the opportunity of using the telegraph system for 
establishing constant communication between a certain nu nber 
of meteorological observatories. At the same time a Diplomatic 
Congress will meet on the protection of cables, - It is surmised, 
moreover, that the former will be’presided over by M., Cochery, 
Minister of Postal Telegraphy, and the-latter by M. Duclerc, 
Minister of Foreign Affairs. - ` 


WE learn from the North China Herald that Sir ‘Robert Hart, ` 
the Inspector-GeneraY of the Chinese Maritime Customs, has 
fully granted his assistance to the project of a China coast 
meteorological servicg, Formerly a certain Minister of the 
Customs Officers voluntarily made observations and sent them to 
M. Dechevrens, the head of the Siccawei Observatory at _ 
Shanghai; but these were frequently interrupted by the observers 
being transferred to other ports, Siar Robert has now directed 


| that the observations at all the ports and lighthouses be, sent to 


Shanghai regularly, A storm warning service is also being * 
organised in Japan under the superintendence of Mr. Knipping. 


THE equatorial coudé (bent equatorial) inveated and designed 
by M. Leewy, is in full operation at the Observatory of Paris, 
Observations are conducted with it, although the clock is not yet 
in place, The peculiarity is that in consequence of the bending . 
and the.use of two refigcting mirrors, the astronomer can observe 
all the celestial bodies without moving from his tablt. The 
reflected rays are sent to the eyepiece throuzh the axial part of 
the refractor by a fixed mirror. The object-glass is placed at 
the end of the mova)le-part, which revolves round the axial part 
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in aneequatorial dixgction: “The rays from the’ ‘stars are received 
by. a reflecting mirror "movable with the object-glass and rotating 
at will, so that it may reflect “any celestial object placed in the 
same R.A, cicle, ` The two motions of the tube i in declination 


disposition of the ‘observe?. 


On, Monday night ‘there was an „important ies of the 
Edison electric light in the “ Press Department” of the Tele- 
graph Office, St. Martin’s-le-Grand, and the work thus carried 
out solves what have hitherto been considered some difficult 


problems in the’question of electric lighting. The first interest- ° 


ing fact is that the lighting is part of a “‘system ” supplied at a 
distance from the place lighted, the Edison Electric Light 
Company Having its’ centre on Holborn Viaduct. The exten- 
sion to the, top room of the General Post Office, which was 
accomplished last night, is the greatest yet made from one centre, 
the distance from the dynamo-room of the company’s office to 
the ‘Press Room” of the General Post Office’being 1950-feet. 


The ‘* Press Room” to which the Edison electric light has thus | 


been supplied 1s a very busy part of the felegraph department 

(1200 persons being employed there), which occupies the whole 

` upper floor of the western building in St. Martin’s-le-Grand.* 
The Post Office authorities have long been alive to the necessity 
of replacing gas by electricity, and have tried more than one 
so-called ‘“‘system.” Under the advice of Mr. Preece, the 
electrical engineer of the Post Office, the Edison system was 
attached, and last night commenced its working, The first 
lighting was soon after 8 o’clock, and when the gas in the Press 
Room was extinguished, a turn of the switch lighted up fifty- 
nine incandescent lamps of the well-known pear-shaped pattern, 
with the carbon of the shape of an elongated horse-shoe. The 

_ effect of the change was very marked. In the telegraph room 

` the atmosphere was heavy and heated.. In the room lighted by 
the Edison lamps an even light without any shadow was thrown 
all over the tables, while the atmosphere, previously heated by 
gas, sensibly diminished, even in the -hort space of about twenty 
minutes. 


Tue Italian Minister of Public Instruction has agreed to the 
proposal made to the Government to participate in the inter- 
national scientific expedition to the Marquesas Islands, in 1883, 
” to observe the solar eclipse which will take place in May of that 
year. .Prof. Tacchini, director of the Astronomical Observatory 
of the Collegio Romano, has been entrusted with the necessary 
preparations, and will go to London to purchase various instru- 
ments for the study of the important phenomenon. 


THE arrangements for opening the new University College of 
Dundee are so far forward that Mr. William Peterson, B.A. 
Oxford, assistant to the Professor of Humanity in the University 
of Edinburgh, has been elected Principal. It is expected that 
the College will be opened in January next. 


_THE Marquess of Ripon has telegraphed his acceptance of 
the Presidency of Yorkshire College. 


THE Bollettino of the Italian Geographical Society, alluding'| - 


to the wreck of the vessel hired by Lieut. Bove for the purpose 


of exploring the channels cf the Archipelago of Terra del Fuoco, + 


‘calls aftention’ to’ the fact that it was only a ship temporarily’ 
hired, and not the vessel fitted out for the Antarctic Expedition. 
Lieut. Bove left Punta Arenas gn April 25, and three of thé 
members of his expedition remained behind to undertake various 
excursions on land. 


Waist Western Europe and Western Siberia have been 
complaining of a cold summer, Russ has been grumbling over 
very hot weather ; and the remarks on this subject which the 
Central Physical Observatory at St. Petersburg has just published 
in the Golos (August 15) arë very apt The temperature, 


_| the terms propdSed for the Fête de Ia Jeunesse. 


noticed during July last at St. Petersburg b by, ‘thermometers in 
shade, were certainly above the average; Put? -pot so much as 
might have been supposed from the painful impression produced 
by the hot: weather. 
July 1 to 28 was 28°°6 Cels. (17°°3 ct 7 a.m.), and as high as 
23°2 during July 16 to 26. It reached its*maximum, 27°°1 

on July 18, the thermometer showing 32° at I pm. Now, 
the average temperature of July, as deduced from 137 yems’ 
observations at St. Petersburg, being 17°°71, it does not differ 
very much from that observed in July last, It is true that such 
continuous hot weather,as in July last occuis very seldom, but it 
was experienced in 1761, 1763, and 1774. In 1757, the average 
diurnal temperature of thirty-two consecutive days was aboye 
20° with one single interruption, when it was bute19°°3. 
maximum for July last being 32°-0, it afso does not much exceed 


the average maximum for July, which reaches 29°, whilst there _ 


were yeais when it was noticed at St, Petersburg as much as 
36°r. As to such days as July 18, when the average diurnal 
temperature reached 27°'1, they are 1are indeed, as such days 
have occurred only five times since 1757. On the contrary, the 
temperatures measured by the radiation-thermometer exposed to 
the sun’s rays were exceedingly high if compared with those 


measured during the last few years, Their averages for -July I | 


to 28 were, 33°°4 at 7 a.m. ; 44°°3 at X p.m.3 and ry°"9 at 
9 p.m. ; that is, 12°'5, 7°°o, and 1°, respectively, higher than 
the averages for preceding years. There were in July last nine 


consecutive days when the radiation-thermometer showed more ; 


than-4o° Cels. at so early an hour as 7 o'clock in the morning, 
reaching as much as 42°8 on July 26 ; and eight dys when the 


temperature shown by the same thermometer at x o'clock Was - 


more than 50°, reaching even 57°’8 on July 18. In consequence, 
the temperature of the surface of the earth rose as much as 
23°°6 instead of 18°-7, which is the normal average ; it reached 
even 45°°3, and the average for July 16 to 26 was as high “as 
41° 2. The evaporation was accordingly great, reaching an 
average of 2°46 millimetres per day ifstead of, the normal 
average of 1°89, 


only 36 per cent, During these ten days an anti-cyclone: was 


blowing through Russia, its centre being above Northern Russia, - 
With’ 


and the prevailing winds being from east and south-east. 
the appearance, on July 26, of ‘a cyclone in North. Western 
Europe, the temperature immediately fell, and.at many places 
there were rain and thunder. 


THE dynamo-magnetic engines which killed two young men 
in the Tuileries Garden on the occasion of Féte de la Jeunesse, 
were not fed by the Brush system as was mentioned not only by 
us, but also by the several Paris electrical papers. The fact is, 
we are informed, that during the féte of July 14, the light had 
been given by the Brush system, and that the magneto which 


The average dimnal temperature from’ 


The’ 


The average cloudiness in July ‘was only 50- 
per cent, instead of 56 per cent., and -on July 16 to 26 it was” 


had done splendid service had been replaced by others of ` 


another system, the Brush Company having declined to accept 
But the actual 
cause of ,the’catastrophe was the nakedness of the wires used. 


In the sitting of the Paris Academy on August 21 details were 
given, by an observer who chanced to be on the spot, of an 


-earthquake which was felt at Dijon on August 8. The duration 


of the commotion was only r second, a slight noise for ziy second 
was heard previously. The direction of the shock was south- 
west to north-east. The area was orly 200 metres in breadth, 

but it could be followed along a distance of more than 12,000 
metres-in length. 


MR. STANFORD sends us a useful map of Lower Egypt, on 


the scale of 14 miles to an inch. ` 3 


€n reference to our recent article on Frederic Kastner, a cor- 
respondent informs us that his fath@r was not merely an Alsacian 


. 
a 
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“composer of some merit, but a learned thinker and writer who-e 
numerous works arè largely consul=ed in France, and which have 
rendered great service to the art, history, and literature of 
_music. i 
THE Report of tae Chief Inspestor of Mines (Mr: Couchman) 
, to the Minister of Mines for the Colony of Victora, for the-year 
1881 is both an interesting and instructive document. It appears 
that there were altogether 38,436 miners employed in the colony, 
and, of these, part were engaged in alluvial mining, and part in 
quartz mining. The total number of accidents was 157, by 
which 72 men were killed and 108 injured. Forty of the deaths 
and 43 of the cases of injury were caused by falls of earth or reck 
at the surface and underground. More than 50 per cent. of the 
.* whole weresthus qre to a class of eccidents which claim a similar 
proportion of the victufs in our mnes at home, The remaining 
accidents arose from : falling down shafts, winzes, and shoots ; 
falls of material down shafts; cage accidents; machinery in 
-motion ; explosion of lithofracteur, gunpowder, dynamite, &c. ; 
and shisceflavieous causes. After describing the nature of the 
principal accidents Mr. Couchman discusses at considerable length 
the dangers due to the use of nitre-glycerine compounds, and he 
quotes the remarks of Lieut.-Col. Majendie upon an accident that 
occurred with dynzmite and blasting gelatine in the Minera lead 
mine gear Wiexham, on March 23, 1881. He also shows that 
“the, Miners’ Accidert Relief Funds are in a fairly healthy condition, 
and he says that the balance sheets which were submitted-to-him 
‘afford clear proof of the great good effected ‘by judicious com- 
bination for the_relief-of 4 “ais stress and of the large amount of 
_beefit distributed by these praiseworthy associations since their 
s establishment. The whole of the details of each accident, both 
fatal and non-fatal, are set forth in tabulated form; and five 
appendices show : (A) the number of-accidents that“occurred in 
the <everal divisions of each district ; ; (B) the names of persons 
killed, Whether married or single, -arid- the number of ‘children 
left by thein ; (C) the à prosecutions - -under thë Régulation of Mihes 
Statute; 1897'3 (D) a r schedule df ‘the amounts paid to’ persdiis 
injuréd and to the relatives of persons” killed ; (É) thè causes Of 
the mining accidents which occur-ed in the several mining dis- 
tricts. The Report is thus very zomplete in “every imaginable 
kind of detail, 

THE additions to the Zoologica: Society’ s Gardens during the 
past week include five Wild Boars (Sus scrofa), European, pre- 
sented by the’ Count de Paris; an Egyptian Cat (Fèlis chaus) 
from North Africa, presented by Lieutenants Fisher and 
Farquhar and Mr, Basset, H.M S. Bacchante; a Black Rat 
(Mus rattus), British, presented by Mr. W. E. Bryant ; a Thicknee 
(Œdicnemus crepitans), British, presented by Mr. C. W. Harding ; 
an Indian Python (Python molurus) from India, presented by 
Capt. Laws ; two Blue-faced Lorikeets {( Zrichoglossus hamatodes) 
from Timor, received on approval. 





SOCIETIES ANE ACALEMIES 
PARIS - 


Dain of Sciences, Angust iait, Blanchard in the 
chair.—The following papers were read :—Note on Dr. Andries’ 
theory of cyclones, by M. Faye. This German observer takes a 
similar view tp M. Faye’s. “Cyclones, tornadoes, ‘and zřovibes 
are one and the same mechanical phenomenon, and their power- 
ful action is due to the force in upper currents: Dr. Andries 

‘furnishes experimental evidence from liquids.—On the appear- 


ance of manganese on the surface of rocks, by M. Boussingauilt. . 


He found on quartz pebbles carrie& down by Venezuelan streams, 
a thin dark pellicle of bioxide of mangane-e, 
tion of granite on the Orinoco, Nile, and Congo, has been 
observed, The natives of the Andes say that it is only the white 
(colourless) rivers ‘that produce the dark banks.; they regard the 
black granite rocks as unhealthy {and with reason). In the 
Andes M. Boussingault found a spring containing a good dead of 
man sanese, and forming deppsit® Like those just referred to ; the 
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dark pellicle is probably due to suroxidatjon, in air, ef the 
protoxide of manganesic carbonate.—-Experimental researches on 
the mode of formation of craters of the moon, by M. Bergeron. 
He sends hot air through a brass tube into a melted but 
gradually cooling mass of Wood’s Alloy. The bubbling forces 
the forming pellicle aside in a cirgular spate, giving the aspect 
of a circus, “then of a crater ; fre long, the mass becoming pasty, 
the gas no longer clears the pellicle, but forms a-cone in the 
middle. Some ‘slightly different effects are hadvith other alloys ; 
the sides of the cone may havea more breken-upap earance. An 
interruption of the current gave two concentric craters, the inner 
the higher (compare the lunar , Copernicus, &c.).— Terms, of 
short period i in the earth’s motion of rotations By M. Rozé,— 
On the cure of saccharine’ diabetes, by M. Félizet. Bernard 


showed that irritation of a parẹ of the medulla oblongata causes. ` ` 


glycosuria, M. Félizet seeks to suppress irritation in the same 
quarter (the cause of diabetes), by the sedative action*of bromide 
of potassium, and in fifteen cases he has thus effected a cure.—: 
On a new process of insulation of electric wires, by M. Geoffroy. 
He wraps them in asbestos fibres and encleses in a lead tube, 

The wire may be quite velatilised without a spark being emitted. 

The lead shows no trace of fusion.—Discovery of a small planet 


-at Paris Observatory, by M. Paul Henry.—Description of the 


Manger Preesepe it the Crab, and migrometric measures of 
relative positions of the principal stars composing it, by 


"M. Wolf. — On the theory of uniform functions of a vari- 


ble, by M. Mittag-Leffler.— General method for solution 
of problems relative to principal axes and moments of inertia ; 
oscillation balance for estimation of moments of inertia, by 
M., Brassinne.—On the-longitudinal vibrations of elastic bars, 
&c. (continued), by MM. Sébert and Hugoniot.—-Hydrodynanuc , 
experiments ; imitation by liquid or gaseous currents, of mag- 
netic figures obtained’ with electric currents or with magnets 
‘sixth note), by M. Decharme. Jzfer alia, water or air is forced 
through a tapered glass tube against a plate covered with a thin 
layer ‘of minium diluted with water.—On the surface tension of 
some liquids in contact with carbonic acid, by M. Wroblewski. 
The decrease of the superficial tension of the liquids depends 
solely on the fact that the superficial tension of-the carbonic 
acid with which they are compressed is extremely small.—On 
some arseniatés neutral to litmus, by MM. Filbol and Sendefens. 
——Fermentation of starch ; presence of a vibrion in the germi- - 
nating grain of maize and in the stem ‘of this plant, by M. 
Marcano. This inquiry relates to chicka, a strongly alcholic 
drink prepared by American Indians from maize. The vibrion’s 
presence 1s regarded as clearing up several’ points hitherto 
obscure.—On five new parasitic protozoa, by M. Kunstler. 
These were found m the larva of Melolonthus and of Oryctes, and 
in tadpoles.—Revearches on the organs of flight in insects of the 
order of Hemiptera, by M. Moleyre. The apparatus connecting 
zhe anterior and posterior wings is here studied; M. Moleyre 
considers that in the sub-order Heteroptera, whose hemelytra (or 
anterior wings) fulfil best the 7é/e of protective sheaths, the con- 
necting apparatus appears, with a remarkable fixity, ın its most 
perfect form,—Pierre Breton and the binary nomenclature, by _ 
M. Crié.—On a disease of beet, by M. Prillieux. This disease, 
unknown in France before, and due to a Peronospora, has- 
appeared at Joinville-le- Pont (Seme).—On the coal of Muaraze, 
in Zambesia, by M. Guyot, “ Exploitation” seems impossible. 





E CONTENTS 2 Pane 
TExT-BOOKSOF ANATOMS . a.. Doka » 385 
LETTERS To THE EDITOR :—~ F 

Schoo! Museums —Rev. A. SHaw PAGE . 386 


Two Kinds of Stamens with Different Functions in the same 


- Flower —H ENRY O. FORBES. PIREN . e e 386 
Habits of Spiders —Franx J. Rowsgo rham aea r a ven SE So G 
+ Messrs McAlpine’: s Atlases.—D Mehrriys zoas o soa a o 386 
‘Tus “Erra?” EXrEDITION , .. a epe t e ae 387 
Pror. HARCKEL IN CEYLON, IV, soa stae n a ew we ee we 388 
THE BRITISH ASSOCIATION 39° 
“ Inaugural Address by C. William Siemens, pe L ‘Oxon), fan D 
(Glasg and Dubl), Ph D., RRS, F.C.S , Member Inst. C.E., 
President. . 396 


Section A—Mathematical ‘and Physical--Openng Address by ‘the 
Right Hon, Lord Rayleigh, M.A., F.R.S., F.R A.S., President_ 


of the Section . 4co 
Section var a ieee Science—Opening “Address” by Prof. G. D. 
Liveing, M.A., S, Ẹ C.S., President of the Section . *% 492 
Section a a A Address by Arthur Gamgee, M D., 
F.R.S , Blackenbury Professor of Physiology in Owens College, à 
Manchester, President of the Section. . - ee a e we 495. 
NOTES. . U E ES 
SOCIETIES AND ACADEMIES r S T 5: 


NATURE 


417 








THURSDAY, AUGUST 31, 1882 





THE LITERATURE OF BOTANY 

Guide to the Literature of Botany. Being a Classified 
Selection of Botanical Works, including early 6000 
titles not givén. in Pritzel’s “ Thesaurus.” By Ben- 
jamin Daydon Jackson, Secretary to the Linnean 
Society. Bp. xl. 626. (London: published for the 
Index Society by Longmans, Green and Co.. and 
Dulau and Co., r881.) ‘ 

Vegetable Technology. A Contribution towards a Biblio- 
graphy of Economic Botany, with a comprehensive 
Subject index. Pp. xi, 355. (Same Author and 
Publishers, 1882.) 

TE have here two books of °unequal importance 
which nevertheless have so much in common 

that they may fitly he noticed together. Both are pio- 
duced by the same author, and under the auspices of the 
same Society--a Society, by the way, which has not 
escaped severe criticism of the cxi dono order, but which 
goes far towards justifying its raison d’être by the publi- 
cation of works like those now to be considered. The 

“Guide to the Literature of Botany’’ was issued about 

a year since, but has not been noticed ın these pages; so 

that the appearance of the later work furnishes an oppor- 

tunity for some reference to the former. 

We have referred to the two volumes as unequal in 
importance—seeing that one offers itself as a guide to the 
whole of botanical literature, while the other only occupies 
a small portion of the same wide field. But the inference 
that “Vegetable Technology” was merely a portion of 
the larger work would be very incorrect; the two volumes 

“are quite distinct, and are treated in a different manner, 
and neither covers the ground occupied by the other. The 
arrangement of the two books is also different. The “ Guide” 
isa list of books classified under headings expressing dif- 
ferent branches of the subject, the index consisting of the 
authors’ names, with reference to the titles (abbreviated) 
of their works By the time Mr. Jackson had completed 
the “ Guide,” he was fully conscious of the inconveniences 
of this plan; and formed a resolution that, if again 
engaged ın any simular labour, he “ would steadily adhere 
to the practice of ranging the works under an alpha. 
betical sequence of authors’ names’’; this resolution 
he has carried out in “ Vegetable*Technology.’’ There 
can, we think, be little doubt as to the wdvantage of this 
latter plan. It is by no means, easy to classify some 
warks ; and Mr. Jackson’s grouping in his earher volume, 
although at least as good as could have been expected, 
is sometimes not quite satisfactory. One does not quite 
know what to expect under such headings as “ Maturiza- 
tion” (p. 101), “ What is a Species ?” (p. 97), or “Sundiy 

Phenomena” (p. 107). A reader searching for references 

to works on the bamboos would find one such treatise 

under Bambusa ; but he would fardly think of searching 
further under the heading “Textile Plants,” where, 
nevertheless, is a second book on the subject, “ Bamboo 
and its Uses,” by S Kurz. A crosg reference here, as in 
mary other cases, is almost essential; on the system 
adopted in “ Vegetable Technology,” a help of this kind 
is supphed by the index of subjects. The island of St. 
VoL. XXVvI.—No. 670 


*¢ 


,devoted to plants belonging to the same order. 





Croix is not in Oceania (p. 404), but ig the West Indies, 
Ellis’s “ Directions for bringing over Seeds” would -be 
better under “Plant-collection” (p. 217) than under 
“Botanical Gardens” (p. 405); Crépin’s “Guide du 
Botaniste,’’ if placed among “local Floras,” should cer- 
tainly be also referred to under the first-named heading ; 
Lemaire’s Flore des Serres has so much m common with 
the Botanical Magazine, that it seems strange to find the 
forme: under “ Botanical Gardens” (p. 406) and the latter 
under ‘Serial Publications” (p. 473). Criticisms of this 
kind might, if needed, be almost indefinitely exsended ; 
but probably enough has been said to show thata classified 
list 1s open to considerable objections, of whith, as has 
been already shown, the author himself is fully aware. 

We have alluded to cases in which a cross-reference 
would have been of great use; this is very noticeable in 
the section devoted to “Monographs.” Under Com- 
posite, for example, only two memoirs are noted ; but in 
the same section are at least twenty papers or treatises 
There 
are four entries under Solanacee y references to Capsicum, 
Datura, and Nicotiana would have been useful. 

` But allowing that there are matters of detail which 
might have been improved, there cannot be two opinions 
as to the great value of Mr. Jackson’s work. The mere 
fact that rt includes “nearly 6000 titles not given in 
Pritzel’s ‘Thesaurus’” testifies not only to its useful- 
ness, but to the industry of its compiler in hunting up 
omissions ; for although many of the works have been 
issued since the publication of the “ Thesaurus” (1871), 
the proportion of treatises omitted from that invaluable 
work is veiy considerable. There may be some who 
regret that Mr. Jackson did not give as a new edition 
of Pritzel while his hand was in; but as he tells us that 
“the Guideis meant to be SUGGESTIVE, not EX HAUSTIVE,” 
we have no right to complain that he does not give more 
than he intended; and mdeed the general feeling will 
‘be one of satisfaction that he has given us so much. 

In the preface to his second volume Mr. Jackson tells 
us that “a complete bibliography of Economic Botany 
would need the labour of years ;” and this seems at least 
probable if we accept his previous statement that “the 
bibliography of the vine in all its bearings would require 
a lifetime for its compilation.” As we hope to have much 
more good work from Mr. Jackson—notably the new 
edition of Steudel’s “ Nomenclator,’ upon which vast 
undertaking he 1s now, with characteristic energy, en- 
gaged—we do not blame him for putting the exacting 
vine on one side. Besides independent works, “Vegetable 
Technology” includes the titles of papers in the Journal 
of the Society of Arts and the Pharmaceutical Journal, 
with some from the Journal of Applied Science, and the 
Technologist. We could have wished that the many 
excellent papers in the various botanical journals edited 
by Sir W. J. HooRer,! as well as others published in the 
Journal of Botany during recent years had been in- 
cluded: the Gardeners’ Chronicle, too, is only quoted 
at second-hand, when papers have found their way from 
its pages into those of the Pharmaceutical Journal. Yn 
many cases Mr. Jackson has added the scientific name of 


1 It is much to be regretted that there is no index worthy of the name to 
any of these journals, which contain a vast amount of useful matter, Will 
the Index Society at some later date jace botanists under still further obli- 
gations to them by undertaking this work? @ 
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the plant under discussion, and this is very useful; not 
every one knows “off-hand that “ Kafurkachri? = Hedy- 
dium spicatum, or that “ P mée ” = Strophanthus hispidus. 
Of course these are omissions we do not find in Mr. Kurz’s 


- book on the Bamboo, ‘mentioned above ; the volume on 


the “ Eatable Funguses of Great Britain,” illustrated by 
Mr. W. G. Smith, is not referred to, although’ Mr. Bad- 
ham’s “ Esculent Mushrooms” is mentioned ; while on 
the o-her band such books as Loudon’s “ Hortus Britan- 
nicus” seem hardly to deserve a place. The Index, to 
which reference has already bee made, is all that an 
index“should be,eand fully justifies Mr. Jackson's belief 
that “these entries supply a very fair starting-point for 


almost every Question in vegetable technology.” 


Space will not allow us to enter further upon the merits 
of these Guides. Enough has, however, been said to 


“direct attention to their importance and ‘practical utility, 


and to encourage the happiest auguries for the success of 
the magnum opus upon which Mr. Jackson is at present 


“engaged. 


L ; JAMES BRITTEN + 





OUR BOOK SHELF 


Talks about Science. By the late Thomas Dunman. 
(London : Griffith and Farran.) 


UNDER an unpretending title are here collected a number 
of lectures that were delivered to popular audiences, 
chiefly in and about London; by one whose decease, 
recently, in the early prime of life, has been much de- 


“plored. At the time of bis death, Mr. Dunman held a 


post of tuition in Physiology and Animal Morpholegy in 
the Birkbeck Institution, and his labours there and else- 
where were attepded with growing popularity and suc- 
cess. ‘Phe biographical sketch by his friend, Mr. Charles 
Welsh, with avhich'the book opens, tells of the zeal and 


“well-directed energy with which he applied himself to 


overcoming the obstacles that for some time barred his 
path to what he considered his true life-work, viz. the 
These lectures—thirteen in num- 
ber, deal with a considerable variety of topics, the me- 
chanism of sensation, the star-lit sky, prehistoric man, 
volcanoes and coral reefs, atoms and ‘molecules, and so 
on. The style is terse and Jucid, and appears to have 
been carefully formed on the best models, The happy 
gift of relieving the strain of’ which many minds are 
conscious under mere scientific exposition, by some 
passing allusion to a familiar human experience, by the 
homely figure, the apt quotation, the play of imagination 
‘and humour, Mr: Dunman seems to “have possessed in 
rich measure, A oF 

The lectures entitled “Two Life Histories” and “How 
the Earth is Weighed and Measured,” may be taken as 
good examplzs of abstruse matters exbounded without 
technical language, and made clear for a working-class 
audience. Mr. Dunman’s going down a coal-pit in order 
to qualify himself more thoroughly for his lecture on 
“Coal,” isgtypical of much of his work, which in this 
respect (the “testifying that which he-had seen”) mani- 


’ fested, no doubt, the inspiration of his admired teacher, 


Huxley. Exception might be taken to a few passages in 
-the lectures, e g. to the account of ocean temperatures, in 
“Depths of Ocean” which stems inadequate; and occa- 
sionally the author seems to affirm more confidently than 
the facts warrant. But as a whole the book is a good 
specimen of sound popularised science, and eminently 
engaging. As a present to a young artizan with a 
nascent love of science, it could not fail to be puch 
appreciated. . ° 


, 


LETTERS TO THE EDITOR ne 


[The Editor does not hold himself responsible for opinions expressed 

: by hts correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, . 
Na notice is taken of anonynous communications. , 

[The Editor urgently requests correspondents to keep their letters 
as shortas possible, The pressure on his space.is so great 
that it & impossible otherwise lo ensure the appearance even 
of communtations containing interesting and novel facts.) 


The “Eira” Arctic Expedition 


I AM confident tbat. the anticipation, containgd-in- your article 
on Mr, Leigh Smith’s expedition (p. 387), that he has been able 
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to make some addition to our knowledge of geography, has been . . 


realised. . f 
‘The object of Mr. Leigh Smith’s voyage was a reconnaissance 
to accumulate evidence respecting the advantages offered by 
Franz Josef Land as a base of operations for future exploration. 
He did not mtend to winter ; but the accident which forced him 


‘todo so had the useful result of enabling bim to extend his - 


valuable obsesvations ver two seasons. The knowledge he thus 


acquired of the movements of ice, of its character along the-” 


shores and in the fiords for sledging purposes, of the prevailing 
winds and cursents, of the amount of nimal life to be obtained 
in the different months, will be very useful, This knowledge 
will be welcomed by the geographical student, and will also be 
of great value to future explorers. The loss of natural history 
collections is to be regretted, but the main object of Arctic 
exploiation is geographical, and that object has been fully 
secured, 


The crew of the Zira passed through the winter in perfect 


health. Yet they-had no lime juice and, from want of warm 
clothing, comparatively little exercise during the coldest period, 
This fact must modify the theories based on the report of’ the 
Scurvy Committee. Here we have additional proof that it is 
fresh meat, and not lime juice, which is the chief preservatiye 
of health. ` . 
Another interesting point which the ‘cruise of the Ziva will 
throw further light upon, is the directicn from which the ice- 
bearing currents come. Ina former letter I called attention to 
the evidence of Sir Edward Parry on this: point, and to the fact 
that his conclusions had been corroborated by subsequent obser- 
vation. Mr. Leigh Smith’s voyage will furnish additional evi- 
dence upon this geographical question. As regards the advantages 


of Franz Josef Land as a base for future discovery, Mr. Leigh --- 


Smith has shown that in 1881 and in 1882 that land could easily 
be reached ; so that we now have proof that in five consecutive 
years Franz Josef Land was accessible, that ıt has suitable bays. 
for winter quarters, that the shore-ice in the fiords offers good 
sledging surface, and that there is abundance of animal life. 
Mr. Leigh Smith’s voyage will be found to have been most 
useful to geographical science, and fully to have secured the 
object of a reconnaissance, for which it was undertaken. g 

i CLEMENTS R. MARKHAM 

21, Eccleston Square, S.W., August 28 





Markree Magnetic Dip 


-a 


I HAVE made the following determinations of the magnetic 


dip by aid of one of Dover's excellent Kew-pattern dip-circles 
(No. 67). As I am observing on a, pier`in the open air I am not 
able to always use both needles simultaneously, On August r:I 
observed within a few feet of the wall of the meridian-ioom. 
The other observations were made at a distance of over 100 feet 
from any wall :— 


Date. h, Time ~ mip: n Needle. 

1882 August Iı ... I 47p.m. ..- [70,26 50] No 2 
99 T FOZ gy es 27 38 n 2a 
`” «52 3 a 25 16 .. s» Igy 
” 3 - 250 5, 20 27 » iT 

” . 358 ,, t 27 37 ie s2 

xy a 5 22 45 26 8 PEE 

E E e ET 26 58 poa 

so 22 4 137 os 25 37, oy I 

” eee 3 O y ve 25 I «a gy 2 


Prof, Lloyd determined the magnetic dip at this place forty- 
seven years ago on ‘he same date as folloy s :— 
1835, August 2. 2h. 22m.. 72° g 48”, 
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Comparing this with the dip 70° 25’ 19” to day, I find for the 
annuaBdecredse, 2117. W.. DoBERCK 
Markree Observatory, August 21 
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The Gesture,Speech of Man 


The valuable paper of Col. Mafery (NATURE, vol. xxvi, p. 
333) is deserving of much attention, | ut Ins de c®iption cf the 
relations of gesture-language and speech-language 1s calculated 
‘to cause misconceptions, on account of the view he has taken of 
the origin and propagation of speech, Admitting the yeneral 
accuracy of his description of the ges uce-language or dialects of 
man, then that détcripti n is really applicable to speech. 

Setting aside all theories and looking at facts, all spoken 
languages have psychological relations, as gesture-languages 
have. and in their early stages are founded on the same prin- 
ciples of having several repre:entations for one idea, and several 
ideas fòr one representative ‘sign, With regard to sounds 
applied as representative signs, as a general law these are the 
same for all languages, and the diversity observable arises from 
the diversity of selection and distribuuom 


It .can be seen by’ the commonest observer that among the 


` remotest languages there are like words, but as it is assumed 


they cannot be related,ethese identities are put down to chance 
and disregarded. On the other hand, many are led astray by such 
identities to set up relationships and to form schemes of classi- 
fication between languages, which are not justly admissible, 
Nothing has been more ridiculed than the identities of words 
set forth between Quichua, for instance, and various languages 
of the old world, and yet nothing can be more just than the 
identities, which speak for themselves to the unprejudiced. 

. A great argument against the relationship of languages has, on 
the other hand, been derived from the diversities which are 
equally apparent as the identities among such languages, and the 
-supposed negative evidence derived is used as conclusive against 
any relationship, ` < 

The phenomena are very complicated, as are the phenomena 
of gesture-language, but-the solution is to be found in those 
remarks of Mr. A. R. Wallace, of which I have given the 
application as the Wallace formula (NATURE, vol. xxiv. pp. 244, 
380), J repeat this, becau-e further observations and a long 
course of investigation leave no doubt as to the facts and their 
application. ` 

Proceeding on the hasis of a system of sign-languages generally 
existing in the world, we obtain the explanation of the engrafting 
of sounds in defined series. Mr. Wallace’s labial for mouth, 
nasal for nose, and dental for tooth, provides labials for every 
idea based on the round form of mouth, or on its opening and 
closing, as head, face, eye, ear, sun, moon, egg, &c. Thee, 
again, were in relation with defined mythological and numeral 
characteristics, affording abstractions. ; 

Thus, a whole apparatus of speech was provided, but it was 
complicated first by the condition, imparted from’ gesture 
language of plurality of signs, and next by the faculty of apply- 
ing various labials, &c. What Col, Mallery states to have taken 
place in ge-ture language is precisely that which took place in 
speech language. In the process of selection, the apparatus of 
each class was ultimately diminished so far as the common stock 
was concerned, and each language acquiring only a por ion of 
the common ‘tock, has at present the appearance of a separate 
and indiscriminate vocabulary in relation» with all, but not 
identical with any except its own immediate congeners. 

Thus the effective comparative philology of any language 
ultimately depends on its relationship to all, and not to one 
family, 

As all speech languages are of common origin, so we must 
admit a common diffusion of them over the world. The result is 
seen in the relationships of the languages of America with those 


’ 


_ of Africa, for instance, but it is attested by a community of 


verbal forms in traditions and in mythylogy, and even in geo- 
gtaphical nomenclature. It is the traditions of this diffusion 
of speech which underlies many of the deluge legends, 

The epoch of this diffusion 1s sufficiently clear, for- the words 
widely distributed show that it was in an epoch of considerable 
culture. : 

Col. Mallery accurately states that thre is a relationship 

~between the gesture languages and me ‘of the ancient cha- 
racters, and this supposes’ that characters may have co-existed 
with gesture before the diffusion of spoken languages. Admitting 
this, we have to regard not only the relations between gesture 


“¢ 


and speech languages, but between the characters and speech ° 
and the manner in which characters were applyed to the spoken 
languages, and modified by them. 

Among my later investigations have been those relating to the 
applications of Mr. Wallace’s formula to characters, syllabaries, 
and alphabets. It may be remembered that one means by which 
I was enabled to apply Mr. Wallace’s remark was by means of 
previous observations onthe ©-and + series in ‘he Chinese and 
other ancient characters. Speaking concisely ve have for labials | 
O, (0), ©, G ©, $, &c.; for nasals (which are male} 
+, X, T, +, N, M, &c; for dental, A, A, tT, &e. 

lf we examine a syllahary or alphabet, more | articularly one 
of ancient form, then we shall generally find that the labials, &c., 
conform They are, howeve-, beides transla tons of the original 
word, subject to interference, becau-e whgre the gene®al idea 
involves a labia], the labial may have been excluded by a dental. 
Doorway 1s a labial, but door, as in Englich, a dentak doorway 
being taken from the mouth, and the doss fromthe teeth within, 
and although the words are distinct in many linguages, yet in 
some one only has survived. The character for mountain, 
country, &c., is tooth, A or AAA, but other relations. for 
mountain are navel, drum. 

In its application for the examination of characters this | 
Wallace formula is very useful. Thus the Korean conforms to 
it, and the Vy or Vy, sup,osed to be modern, conforms to a test 
of antiquity. 

Nothing can be wore true than Col. Mullery’s description of 
the rapidity of gesture-language. Any one who observes the 
mutes of the Seraglio at Constantinople, who in my opjnion 
transmit the system of the ancient pantomimes, will at once 
perceive how quickly thcught is portrayed under conventional 
representations. Much of their conver-ation is naturally’on 
political topics, and they have not only signs for each indi- 
vidual, but it is reputed fur each city of the empire, as they un- 
doubtedly ‘have for foreign countries. Ixucidentally I may men- 
tion that they apply lip-reading for giving names, as in all pro- 
bability they have for centuries. 

Col. Mallery supposes that gesture-languege in its pre ent shape 
originated spontaneously and sporadically, but in legend there is 
the suggestion of a diffusion of gesture-language as of speech, 
Thus we have two epochs in tradition, that of creation, and that 
of the propagation of speech, which appears uncer the form of 
the deluge traditions. Some interesting Ylustrations of the 
whole matter will be found in Mr. Man's monograph of the 
Andamanese, now being published by the Anthropological 
Institute. 

With the great advantages of gesture-languages, Col. Mallery 
has not explaned how they have succumbed to speech-language, 
nor is his suggestion of their value as a common language among 
spoken dialects adequate. Where, a speeck-language becomes a 
common language ıt also extirpates the sign-languages, and a 
great language swallows up the numerous smaller brood. Europe 
was at one time as thick with languages as North America or 
Africa, and now a few of one family dominzcte. - i 

32, St. Gearge’s Square, S.W. HYDE CLARKE 


Orange Culture in Florida 


In reply to the inqury in your columns regarding orange 
culture in Florida, 1 venture to recommend an agreeably written 
account of that State, entitled ‘‘ Florida : for Tourists, Invalids, 
and Settlers ; containing Practical Information regarding Climate, 
Soil, and’ Productions ; Cities, Towns, and People ; the Culture 
of the Orange, and other Tropical Fruits; Farming and Garden 
ing ; Scenery and Resorts; Sport ; Routes of ‘Travel, &e.,” by 
G. M. Barbour (New York: Appleton and Co., 1882.) I had 
this volume ın hand during a stay of a few dzys in Florida last 
May, and found it, so far as I could judge, fully entitled to the 
‘¢ Testimonial ” from the State officials which giacgs its opening 
pages. It has a chapter, of thirteen pages, devoted especially 
to * Orange-culture,¥ besides constant references throughout its 
pages to this branch of the rising industry and development of 
that delightful sub-tropical region, In the same chapter there 
is a note as follows: ‘‘Muchs the best work on the subject is 
Rev. T. W. Moore's ‘ Treatise and Handbook on Orange Culture 
in Florida,” of which a new revised and enlarged edition has just 
been published by E. R. Pelton and Cé., 25, Bord Street, New 


York.” Mention also occurs of a ‘‘ Guide to Orange Culture ” 


by ‘the Manville Brothérs ”—but I do not find a more precise 
indiaation. J. HERSCHEL 
Collingwood, August 26 ° 
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WILLIAM STANLEY JEVONS 


WILLIAM STANLEY JEVONS, whose, tragical 

death was recorded in our issue of the 17th inst., 
(p. 377), was born at Liverpool in 1835. As in the’case 
of most men of intellectual work, the facts of his life are 
few and simple. He was educated partly in Liverpool, 
partly at University College, London, where he paiticu- 
larly distinguished himself in the classes of mathematics 
and natural science.- For University College Jevons ever 
retained feelings of the warmest loyalty. He was proud 


of his connection with it and with the London University,’ 


and doubtless these feelings weighed with him when in 
-1876 he resigned shis chair at the Owens College and 
accepted that of Political Economy at University College. 
Before completing his careeras a student, Jevons accepted’ 
an appointment in the Sydney Mint and spent five years 


(1854-59) in practical work abroad. At the close of that - 


time his disinterested determination to devote his life and 
energies to intellectual work of the highest kind prompted 
him to return to England and to resume his interrupted 
studies. He graduated at London in 1862 with the 
highest distinction in logic and political economy, and a 
year later began his active career as a teacher in the 


capacity of general teacher at the Owens College, a post“ 


he occupied for three years. Even at this early period of 
his life, however, he had already produced not only an 
earnest of his great powers but the germs of all the best 
work he afterwards accomplished. A pamphlet on the 
Fall in the Value of Gold. and an important work on the 
probability and consequences, of the exhaustion of coa} 
sufficiently attested his mastery over concrete problems of 
economics. Sut of even greater significance was the 
short paper presented ın 1862 to the British Association 
on quantitative reasoning in economical theory and the 
little noticed yolume on Pure Logic (1864). The one 
‘contains the fundamental notions of the author's later 
work in theoretical political economy, the other the first 
principles and oytlines of the development of his well- 
known symbolical logic. In 1866 Jevons was appointed 
to the combined chair of Philosophy -and Political 
Economy at the Owens College, and for ten years he 
discharged with the greatest ability and success the 
onerous duties of the office. During this time his practical 
‘activity was. incessant and his intellectual labour con- 
tinuous. In political economy his occasional contribu- 
tions in the shape of papers in the Statistical Society's 
Journal, addresses or reviews, his important treatise, the 
Theory of Political Ecenomy (1871), and his excellent 
manual on žogic, his tract Money, or, The Substitution of 
Similars, his Elementary Lessons on Logic, and his great 
work, the Principles of Science (1874), raised his reputa- 
tion to the highest pomt, and it may be confidently said 
that no man ever obtained or deserved so thoroughly to 


~ obtain more widespread recognition as_a master in these 


departmenzs of knowledge. In 1876 the feeling that his 
time might with greater advantage to himself and the 
public be devoted to continuing his original researches, 
prompted his resignation of the laborious chair at Owens 
College. In that year he migrated to London and to 
University College, and for five years he continued to hold 
the chair of Political Economy in that institution. The 
same desize for more time induced him in 1881 to resign 
the comparatively light duties of his London chair, and 
he was doubtless enjoying the feeling of perfect freedom 
to devote himself to his beloved work when the abhorred 
shears cuz short the thin spun- thread of his life. A: great 
force for good and a noble type of the man of science has 
been lost to us in Jevons. 

The feature which perhaps impresses onemost in review- 
ing the preducts of so busy a life, apart altogether from 
the fine and most lovable character of the man, is the 
combination of multifarious interests with uncommon 


It is a feature peculiar to what is called genius and its 
presence, evan when in less than a pfe-eminent- degree 
stamps the mind, exhibiting ıt as one of the highest 
order. Jevons’s scientific training was excellent, his 
knowledge of the details of scientific work in many 
diverse branches truly universal, his interest in scientific 
questions and his love.‘of scientific research of the , 
keenest. Æ full record of the many contributions made 
by him to the great dictionary for the library of Chemistry 
and Philosophical Society ın Manchester, to the Phzloso- 
phical Magazine, and to our columns, itis hardly póssible | « 
yet to produce, but it may be said that tae character of’ 
his work, whetherit be upon gold assaying, upon the 
forms of clouds, upon the motior of minute particles ın 
liquids (a phenomenon named by him #edeszs and ` 
examined with long continued and loving care), or upon 
the connection of sun-spot periods with economic changes, 
is such as to prové him amply endowed with the finest 
qualities of the investigator of nature. Indeed there can 
be httle doybt thae had Jevons devoted himself to’ 
physical inquiry he had all the ability to secure a reputa- _ 
tion possibly notynferior to that gained by him in other 
departments, . He was an exact thinker, in the best sense 
of that term, and brought’ to bear upon great and 
economical problems a power of methodical, patient re- 
flection comparable with that displayed by any of his 
contemporaries in the field of physical research. 

In logic and political economy his numerous and varied 
writings have secured him a very distinct-place in the 
first rank of writers. In both subjects he united, to a 
quite unusual extent, wide and comprehensive knowledge , 
of details, with rare originality in handling scientific 
principles. His treatment of questions of detail, apart 
from his original contributions to the theory of either 
subject, would alone have secured for him a high reputa- 
tion, Thus the Principles of Science contains a most 
exhaustive and penetrating analysis of the methods of 
scientific work, illustrated from all branches of scientific 
research with a fulness. and precision that-leave little to 
be desired, while his various works and papers: on 
economic and social problems, in the treatment of which 
he exhibited a most happy talent of effective exposition, 
constittte a contribution of very, high value to the liteta- 
ture of political economy. - : 

The permanence of his fame as a writer of the first 
order in his special subjects, however, must naturally 
depend upon the character and value of his ‘original re- 
searches in thefirst principles of logic and political 
economy. As was above said these researches occupied- 
Jevons throughout the whole of his active career as a 
writer, and his successive works are. but the amplification -` 
and development of thoughts. which had presented them- 
selves to his mind at a very early period of his life. In 
political economy this thought was the reference-of the 
laws of complex phenomena, such as prices, interest, and 
so on, to the simpler laws of pleasurable and painful feel- 
ing, the subjecti6n of their simpler laws to quantitative 
treatment and the consequent application of exact, even 
of mathematical, methods to economics. He was too far- 
seeing and too judicious to overlook the enormous gulf 
that separates abstract economics from the domain of ~ 
practice, and he was under no delusion as to the practi- 
cability of applying exact methods to phenomena so im- 
mensely complex as those of ‘society, but within the 
domain of abstract theory he perceived the need for some 

-more vigorous method than that usually employed, and 
his contribution is of ware value. Here indeed, as in 
logic, Jevons had to suffer a fate common to thinkers of 
undoubted originality, that of discovering that their new 
principles and new methods are not absolutely new. But 
in either science, 1t mgy be safely said that if Jevens’s con- 
tributions cannot claim novelty, they can always claim 

originality in the honest sense. They were thoroughly 


tenacity in working out, cewain definite lines.of thought. |, his own and were developed by him with ingenuity and 
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exhaustıveness such as amply to establish his.title to | 


them.* No man, 1~may be added, was ever moie anxious 
than Jevons to do justice to the labours of his prede- 
cessors, and he was ever ready to welcome in the most 
generous fashion any indication of an anticipation of 
. some favourite thought. Mis work was good enough, 
and he knew it was good erfough, to stand upon_its 
own merits. e 
= In logic the system of formal or mechanical referencé 
_which Jevons worked out in great detail, was founded 
The processes, 
however, werepresented by Jevons in such a fashion, the 
‘principles were $0 simplified and the capabilities of the 
method so ingeniously developed. that his work-has a 
secure place of its own alongsifle that of Boole. This is 
not the plage for discussing the permanent worth of the 
new analysis of inference, but it may be said’ that hardly 
sufficient justice has yet been done to many of the specu- 
lations mto which Jevons was naturally led ‘in the 
development of his analysis. His teeatment’ of the rela- 
tions of logical and numerical quantity, and his attempt 
to deal with induction apart from all quasi metaphysical 
principles are bold and subtle contrib&ions to logical 
theory and, in connection with his other work in this 
department they sufficiently establish his place aS an 
original and thoughtful logician. 
., For philosophical speculation, in the wider sense, Jevons 
had little inclination, ‘and possibly from the character of 
his intellect, little ability. Dealing with ultimate logical 
and economical questions he was often driven to the verge 
of inquines such as fall under the designation of philoso- 
phy, to problems of the theory of knowledge and of ethics, 
but he never crossed. the boundary, and indeed seemed 
somewhat impatient of the existence of a land beyond 
the formal relations of logical terms or the quantitative, 
variations of pleasure and pain. This lack of interest, in 
problems: going to the. root of logical, and economncal 
theory. makes itself apparent in almost all, his works, and: 
probably, for many reasons, deprives them of some of 
their value. It is impossible to say, however, what 
genuine contribution to English. philosophising might not 
heve been made had so original and well endowed a mind, 
been spared longer to us. i 





‘THE BRITISH ASSOCIATION 


j LTHOUGH the numbers at the Southampton meet- 


iog have- little exceeded 1200, still so far as the 
essential work of the Association is concerned, it has 
been up to a, fair average. The New Forest excursion 
was an especially enjoyable one, though that to the Isle 
of Wight was most interesting -from a scientific point 
of view. , 

During thé meeting the reception rooms and the rooms 
in which the Sections have met have been connected by 
telephones. In each room was a boafd on which were 
painted in a line the letters indicating the Sections. 
Below each letter there was space for a figure to be in- 
serted to indicate the number of the paper in ‘the day’s 
programme that was under discussion ; if it were No. 3 
in Geology, the attendant there sent the number to the 
reception room. Here the attendant marked the board, 
and then sent the information to all the other Sections, 
so that it could-be known in all'the rooms what was the 
subject under discussion in each Section. 

‘There was a sharp discussiomon the question whether: 
the Association should meet in Canada next year, seeing 
that Oxford has withdrawn ifs invitation, but the meeting 
decided on Southport, with Prof. Cayley as President. 
Canada (Montreal) was, however, gelected. for 1884. 


There is a very. strong feeling that the vote of the, | 


General Committee bindmg the Association to go to 
Canada in 1884, was not a representative one, The. first, 
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vote taken was adverse to crossing the Atlantic, though it ° 


was felt that if this were done it woule be specially de- 
sirable to do so while the Marquis of Lorne is President, 
as he-has done muchin founding the most important 
scientific institutions in Canada, and his tenure of office 
terminates next year. When Southport gained :the 
majority the larger number of the Committee left the 
room, not being aware that the place of meeting for 
the following year, 1884, was going also to be determined, 
and the supporters of the Canaca invitation, led by 
an able tactician, Capt. Bedford Pim, secured an easy 
victory. It_is worthy of note tkat the Members of 
the General Committée, who contributed to this result, 
with few exceptions, did not include Prgsidents ang Secre- 
taries. of Sections, or indeed many of the working 
members of the Association, and ic is therefore greatly, 
feared that should the proposed Visit be made, the” 
meeting will not be a representative one. 

It is satisfactory to learn that the Council are taking steps: 
to learn the real wishes of the Members, by asking every 
Sectional Committee to send up three or four representa~ 
tives to constitute a committee to confer with the Council 
as to the means of carrying out the proposal, if found to 
be feasible. It is worthy of note that previous to the 

‘meeting at Southampton, the Council sent out a notice to. 

. the whole of the General Committee, inquirmg their 
views on the.subject, and that the rephes obtained from a- 
far larger portion of the Committee than that attending 

- the meeting was distinctly adverse to leaving the British 
Isles. It was felt that the proposed departure would: be, 
unfair to Life Members, who had purchased a right to 
attend meetings in that area, and would prevent the 
greater number of sectional officers ard working members 
from attending, their movements being controlled by 
considerations of time and expense. -. ` : 

The following is the list of grants voted for next. 
year :— , ` 

A—Mathematics and Physics 


Scott, Mr. R. H.—Synoptic Chart of IndiareOcean_ — ... £50 
Darwin, Mr. G. H.—Harmonic Analysis of Tidal Obser- 
vations oe eee nee cee tee ne tee eme tee ee 50 
Brown, Crum—Meteorological Observations on Ben Nevis’ 50 
B— Chemistry 
Tilden, Prof. W, A.—Investigating Isomet-ic Naphthalene ` 
_ Derivatives . se cee ee tee tee we tee ee TS 
Odling, Prof.—Photographing the Ultra-Violet Spark 
Spectra... ee eee tee ate te ee tre 20 
Pye-Smith, Dr.—Elimination of Nitrogen... 30 
: C—Geology 
Etheridge, Mr. R.—Earthquake Phenomena of Japan, 50. 
Williamson, Prof, W. C.—Fossil Plants of Halifax... 20 
Sorby, Dr. H. C.—British Fossil Polyzoa... se = IO 
Etheridge, Mr. R.—Fossil Phyllopoda of the Paleozoic 
Rocks a sse ore oae ose tee cm wae, aeiy "25 
Hawkshaw, Sir John—Erosion ofthe Sea Coasts of England f 
rand Wales ne ae cee eee tee tee ee ee TO 
Hull, Prof. E.—Circulation of Underground Waters... I5, 
Evans, Dr. J.—Geological Record .. n.e ee ese vee 5O 
Ball, Prof. V.—Carboniferous Limestone Caves in the -| 
South of Ireland... 6c. nee eee nee ne nee nee 20 
Etheridge, Mr. R.—Llandovery Rocks of Central Wales... 10 
D—Biology e 
Pitt-Rivers, General—Photographs of the Roces and prin- 
cipal Crosses in the British Isles... e. e ee ses TO 
' Stainton, Mr.—Record of Zoological Literature 100 
| Cordeaux, Mr. J.—Migration of Birds... Me s n 20 
| Lankester, Prof. Ray--Table # the Zoological Station at 
Naples e ose eee ce nee eee tee nee nee 80 
| Pye-Smith, Dr.—-Scottish Zoological Stations ... + 25 
Hooker, Sir J.—Exploring Kilimandjaro and the adjoining Ri 
Mountains, of Eastern Equatorial Africa s s. «1. 500 
Meldola, Mr. R.—Investigation of Loughton Camp 
o 


Sclafer, Mr. R. L.~—Natural Higtory, of Tımor-Laut 
° 
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R G—Mcchanics 


. Bramwell, Sir Fs Jé—Relation between the Pressure at 
< different Points of a Structare on which Water and 





Air impinge 2.0. kee -a $25 
Whitworth, Sir Joseph—Screw Gauges... .. 0 0. w+ 20 
Bramwell, Sir F. J.—Patent Legislation ... e 0 6. ou 5 

SECTION C 
GEOLOGY 


OPENING ADDRESS BY ROBERT ETHERIDGE, F.R.S., F.G.S., 
PRESIDENT OF THE SECTION. 


For Some years át has been the rule or practice that the 
Presidents should open the sectional meetings with an address, 
selecting #ny subject which may seem to them best adapted to 
the occasion. This chkstom I believe had its origin in this 

Section, when the Association met at Aberdeen, and was due to 
Sir C. Lyell, who was the first to deliver an opening address. 
He selected fer his theme the discoveries of M. Boucher de 

~ Perthes, chiefly with relation ta the occurrence and’association of 
flint weapons with the bones of extinct animals in the gravels of 
the valley of the Somme. 

The Geological Section, ovez which during the present meet- 
ing I have the honour to preside, embraces a wide field of, 
research, and therefore allows selection from a large range of 
subjects, so large indeed that it would be difficult to choose an 
original one that would be acceptable and useful to those mem- 
bers of the Association who may be present, It ‘ts thirty-six 
years since the British Associaton last met in Southampton, and 

" probably not half-a-dozen members who attended the meeting of 
1846 are now pzesent, if living. We are, however, fortunate in 
having with us to-day one or two who contributed papers to this 
Section thirty-six years ago. 

: ‘The Geological Section may be congratulated on its place of 
meeting this year. Hampshire presents a wide range and field 
of research to che practical, as well as the less advanced student 
in geology. Truly may it be said that this area is classic ground. 


” "No Jess than six distinct formations, with their subdivisions, occur 


in'the immediate neighbourhocd and within reach of those mem- 
bers who have hongured the Association with their presence this 
year. Beeit remembered thet it is thirty-six years since the 
- British Association met in tkis city. Since then, or the year 
1846, geology has indeed advanced with strides unsurpassed by 
any other science, The Tertiary rocks of the Hampshire basin 
alone have received from the hands of private and learned 
physicists, as wll as the long-continued labour of the Geological 
Survey, the mast careful and detailed research. It may well be 
-said that this rich field has not wanted competent labourers, 
earliest and foremost of whom must be named Webster, Sedg- 
wick, Prestwich, and Edward Forbes, who with Mr. Bristow 
mapped out with so much care and accuracy the intricate struc- 
ture of the Isle of Wight. To these must be added, through 
later research, the names af Searles Wocd, Wright, Fisher, 
-Tawney, Keeping, Judd, and others. Other portions of 
Hampshire and Sussex bearing upon the question of the Anglo- 
French Tertiary basin, have been elaborately ‘treated upon by 


~. Dixon, Godwin-Austen, Sir. Lyell, and others. 


It may be a fitting preliminary to local communication which 
will most probably come in, during the course of this meeting, 
that I should summarise what has been done in this area. This 
may be familiar to many, bu: there are‘others who may wish to 
examine certein geological localities, the mention of which may 
induce them to visit spots of much interest. It is scarcely the 
duty ‘of the president of this Section to devote the time allowed 
to an opening address to the discussion of any original subject, 
while work of unusual local interèst has transpired during the 
past year to j&stify him in drawing attention to a subject of much 
importance connected witt the stratigraphical position of certain 
beds in the Eocene strata of the Isle of Wight; a question of 
local geologist interest, as well as bearing’ upon the correlation of 
the Tertiary rocks of Hampshire with those of France, Belgium, 
and Germany. Instead, therefore, of offering to the Geological 
Section an address on some special subject or branch of general 
geology, I have deemed it more interesting, and certainly more 
useful, to lay before you am outlme of certain physical features 
occurring within the immediate neighbourhood, and district in 
which we are now assembled. 3 : R 

I purpose therefore to call agtention to the local geology of 


NATURE 


~ -- 
= p 
A 


[August 31, 1882 





this area, èspecially as regards the Tertiary deposits of Hamp- . 
shire and Srssex, as forming or consti'uting the northern portion ~ 
of a vast series of depésits once continuous to Northern France, 
the area now covered by the English Channel and the Solent, 
and lying in the depression of jurassic and cretaceous series. 
The relation also of the Hampshire and' Anglo-French basin 
and its tertiary fauna’ to that of the London or Anglo-Belgian 
area will receive notice, as being part of the history of one great 
period, the strata comprising the two areas being also once con- 
tinuous, mich of ıt being subsequently retnoved or denuded 
away from those areas now occupied by the English Channel and 
German Ocean. _ f 5; 
- Before especially noticing the Isle of Wighg,and the neigh- ` 
houring coasts, I must state that by laborious search over both’ — 
ald and new ground, and through the very careful examination 
of collected specimens during*the past twenty years, great light 
has been thrown on the geological structure of many local areas 
hitherto obscure from want of critical paleontological knowledge 
being brought to bear upon the fossil fauna or flora characteris- 
ing the various marine and freshwater deposits with which the 
surrounding district abounds. Greater precision has of late 
been arrived at in the clfonological arrangement of the cretateous 
and tertiary strata which occur both in the Isle of Wight and on 
the mainland. , 

Doubtless you åre all aware that the strictest investigation as’ 
to the distribution and organic contents of the Fluvio-marine Ter- 
tiaries of the Isle of Wight, was undertaken by Professor Edward 
Forbes, when attached to the Geologi:al Sw vey from the years 
1848-56, and subsequently Mr. H. W. Bristow, F.R.S. com- 
pleted all zhe older tertiaries and cretaceous rocks of the island, 
thus producing a complete geological guide to this portion of the 
Hampshire basin. The structure of the opposite coast to the 
east, or that embracing Bracklesham Bay, Selsea, and Bognor, 
was critically treated by Mr. Frederick Dixon in the year 1850, 
(*‘ The Geology and Fossils of the Tertiary and Cretaceous For- , 
mations of Sussex.” By F. Dixon, 1850, rst ed., 2nd ed18.) 
who was most ably assisted in his paleontological researches by 
the most distinguished naturalists then living, each faunal group 
receiving critical supervision and description, A second edition 
of this valuable work appeared in 1878, wherein much new 
geologica} and paleontological matter is added; both the Cre- 
taceous and Tertiary reptiles were figured and described by 
Professors Owen and Bell, the fishes by Sir Philip Egerton, the 
Cretaceous echinodermata, by Professor Forbes. Mr. Sowerby 
described the mollusca, and the large crustacea were described 
by Professor Bell, and the corals by Lonsdale. 


SELSEA, z 


I now draw your attention to a locality of extreme interest 
both to the geologist and archæologist, and where cause and 
effect are manıfested in both investigations, the historical portion 
being based upon physical causes and changes that have long 
been, and are still going on, to modify the form, extent, and 
structure of the Sussex coast, from the mouth of Chichester 
Harbour to Littlehampton and Bognor. In the yedr 1855 Mr. 
Robert Godwin-Austen, F.R.S. and G, S., read before the Geolo- 
gical Society an elaborate paper upon the ‘‘ Newer Tertiary 
Deposits of the Sussex Coast,” in which he also noticed some 
peculiar features in the parts of the Isle of Wight and South 
Hants bordering the Solent. 

From Beachy Head to Selsea Bill, the coast line lies east and 
west, sa that there intervenes a tract between the chalk range 
and the sea which ultimately acquires a width of ten miles, as 
from Lavant to Selsea. This tract is low and level, presenting 
a series of superficial accumulations, remnants of a definite 
Tertiary period, of which at no other place in England is there - 
any such record, and to which I ask your attention should any 
journey to inspect the phenomena exposed along the shore of 
Bracklesham Bay, or between Wittering and Pagham Harbour, 
or Bognor be proposed. Especially may I refer to interesting 
evidence as to local conditions during the glacial period, Itmay 
not be known to many, orgall present, that the peninsula of 
Selsea is celebrated in English history as one of the places where 
Christianity was first taught in this country: It was one of the 
most ancient Saxon establishments. This peninsula was granted 
by Edilwalch, King af the South Saxons, to Wilfred the exiled 
Bishop of York, about the year 680. At that time it is stated 
to have contained 5,220 acres of land, with 85 families and 250 
slaves. The parish now contains only 2,880 acres ; 2,340 having 
been slowly denuded away by the action and encroachment of 
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the sea. . This encroachment and destruction during the past 800 
years has been very txtensive. ; 

The creek called Pagham Harbour, on the south-east side of 
the Bill or peninsula, was’ due ‘to ‘an irruption before the year 
1345, when 2,700-acres of land were destroyed. The site of the 
ancient cathedral and episcopal palace df Selsea, believed to have 
been situated to the south-east of the present ehurch of Pagham, 
is no longer to be determined, but there is no rgason to doubt 
but. that it stood nearly a mile out in what 1s now sea. Camden, 
in his “‘Britannia,” states that ‘‘in this isle remaineth only the 
dead carcase as it were, of that ancient little citie (where those 


- bishops (of Selsea) had ‘their seat), hidden {fuite with water at 


every tide, butws low water evident and plain to be seen.” 

The Bishop’s Park, as the shore and sands are still called, 
extended for many acres on the sguth-east coast, and the remain- 
ing fragment has still the name of Park Coppice. The sea has 
gained more than a mile on this coast since the «ee and cathedral 
of Selsea was established, A.D. 680 ; Wilfred was the first Bishop 
of Selsea in that year, and Stigand was the first Bishop of 
Chichester, A.D, 1070, No less than twenty-two Bishops had 
occupied the episcopal chair of Selsea, gnd resided there, before 
the removal to Chichester. The parish that divitles Selsea from 
Bognor is called Pagham, and the extensive estuary, which is a 
mile long and broad in places, Pagham Harbour. The remark- 
able church is dedicate to St. Thomas 4 Becket, and the mums 
of the archiepiscopal palace are still visible south-east of the 
church. Archbishop Becket resided here with a large retinue, 
and his interference with ‘a manor within his lordship, gave rise 
to his dissension with Henry II. which terminated in his assas- 
smation. That part of the coast marked ‘‘the Park,” now 
covered by the seg, was part of the prelate’s extensive estate, 
dnd is still vislble at low water. The houses of the village are 
built of an arenaceous limestone almost entirely made up of 
microscopical shells, of the genera Miliola and Alveolina. This 
stone’was formerly procured abundantly from an extensive range 
or ledge of rocks (calls the Clibs and Mixen) south of Selsea 
Bill, and extending some distance. east and west. In 1830 the 
removal of this bed of stone was forbidden; forming as ıt did 
and doe, a barrier to the encroachment of the sea. 

This “digression and somewhat archzeological dissertation is 
neces‘ary for my purpose, when drawing your attention to those 
recent geological changes that have taken place along that coast 
almost within modern times. : 

Thorney, Ham, and Medmeney marches,’ behir d Bracklesham 
Bay, and between Bracklesham and Selsea, are of marine or 
estuarine origin, separating Selsea from the mainland, making it 


» what its name expresses, an isiand, ‘‘ Seles-eu,” or ‘‘Island of 


L 


the Sea-calf.” We are thus led to believe that when Selsea 
became known to the English nation it was an island, and that 
in Bede’s time the process of silting up the estuary must have 
commenced, and the completion of this process would’ seem to 
have been before the Conquest, The action of the tides on this 
coast carries the sand and shingle from west to east, therefore the 
gradual wasting which has taken place on the shore of Brack- 
lesham Bay has served to supply a large portion’of the material 
of which these marshes are formed. 

The ground on which Selsea, Bognor, Littlehampton, Worth- 
ing, and other places on the Sussex coart westward of Brighton 
are built, is of very recent formation, being composed of gravels, 
sands, and loam belonging to the fost-Pleiocene or Pleistocene 
series, 
known Eocene series in patches, and contain a large fauna. No 
less than 66 genera and 142 species, chiefly moMusca, occur here. 
The remains of the mammoth or elephant (E. printgenius, or 
antiguas) occur in the muddy deposits [mud-deposti]. With 
these aie associated marine shells of existing species, but some 
not known now as such on the Sussex coast. East of Bognor, 


. at low tides we have the remains of a sunken forest, and west of 


Selsea the trunks and roots of trees, &c., may be examined at 
low water. These trees in both areas are not fossilized, but 
evidently destroyed by the encroachment of the sea, probably 
since the time when ‘‘the Park” existed. In July, 1877, Mr. 
H. Willett, of Brighton, obtained from the beach below high- 
water mark, near East Wittering, a large number of bones of 
rhinoceros associated with several species of land and freshwater 
shells of existing species, ‘The bones lay inthe midst of decayed 
trees in a peaty deposit beneath the glacial beds of Selsea, An 
almost perfect skeleton of the Zlephas antiquus is inthe Museum 


. at Chichester, which was obtained from the ‘‘mud beds” or 


“mud deposit” off Selsea Bill ; multitudes of the shell Pholas 


These superficial post-Pleiocene beds overlie the well-- 


crispata, occur in the same bed. Teeth of the mammoth have ` 


occurred in the ‘‘mud deposits’? of Bognof, Pittlehampton, and 
Worthing ; and we have again the well-known ‘‘ Elephant bed” 
at Brighton, doubtless of the same age. ' 

Af the British Association meeting in 1851, Mr. Godwin- 
Austen, F.R.S., then president of the Geological Section, called 


attention to the evidence of repeated ascillations .of level of no ` 


very remote date which were to be observed in parts of the 
coast of Cornwall, Devon, the Channél Islands, and the Cotentin, 
an area comprising the western upening of the English Channel. 
As before stated, the same distinguisned physicist, four years — 
later, in his paper ‘‘On the newer Tertiary Deposits of the 
Sussex Coast,” exhaustjvely described the phenomena of the 
later movements of ‘the land, and interchanges between the sea 
and the coast. The oldest of the newer-Bertiary deposits of the 
Sussex levels in ascending order is to be seen only at extreme 
low-water in Bracklesham Bay; thence eastward rdéund Selsea 
Bill, as far as the entrance into Pagham*Harbour. 

- This portion of the Sussex series forms the ‘‘mud-deposit ” of 
Mr. Dixon,’ Its character and composition distinguish it from 
the beds above. Is is composed of an extremely fine tenacious 
dark grey sandy mud, which resists the action of the sea ; it 
rests upon the well-known Eocene Nummulitic strata. 

The thickness of this Lutrana clay or “ mud-deposit,” can 
only be estimated at low-water spring tides ; in places it is from 
18 to 20 feet thick ; it increases seawards and passes away be- 
neath the sea-bed. On the coast near Medmeney (west side of 
the Bill) the surface of this clay is occupied by the remains of 
a colony of Pholas crispata, which has burrowed into it. e This 


species attains here to great dimensions, and from its restricted ` 


range and littoral habit serves to determine the level of the tidal 
waters at the commencement of the Selsez deposits. The relative 
age of this old estuarine deposit of Selsea 1s determined by its 
mammalian remains. Those of Elephas primigenins are toler- 
ably abundant, and the interest attached to them is enhanced by 
the fact that they do not occur here as single and detached teeth, 
or portions of tusks (as occurs on the higher gravels), but so 
many parts have been found together as to leave no-doubt but 
that entre skeletons still lie embedded in this deposit, The 
head with the teeth and tusks and numerous tones have been 
found ın close juxtaposition, and aie now placed in the Chichester 
Museum. No less than sixty-six geneza gnd 151 species of 
mollusca have been found here, or thirty-three genera and 
eighty-nine species of gasteropoda, and thirty-three genera and 
sixty-two species of pelycipoda, have been obtained from the- 
Lutaria clay or ‘‘mud-bed.” I may mention, among so many, 
the raier shells that eccur. 

. Cerithium reticulatum, da Costa. =C lima Brug.—A Spanish, 
Portuguese, and’ Mediterianean shell, comparatively recent 
within our area, 

Fusus turricula (Pleurotoma).—A boreal Atlantic species, 
occurs in the Red crag. Scarce in the Faluns and Bridlington, 

Pecten polymorphus, Bronn.—Lisbon, Meditérranean, very rare 
fossil in Italan and Sicilian beds. 

” Tapes decussata, ranges south but not north of British Tslands. 
Common in the Mediterranean. 

Lutraria 1 ugosa.—Algeria and Morocco (living), also Canaries, 
South of Spain and Portugal. È 3 

Syndosma Boysii (Amphidesma),—Atlantic ; rare ; ranges to 
coast of Spain. "i 

Pholas crispata Linn.—Rare on south coast of England, a 
Scandinavian species, and is found in the Crag. 

From “the asgemblage of mollusca, and the patch of Pholas 
crispata in conjunction with conditions of the deposit, we may 
infer that the relation of the land to sea-level was then much 
what it is now, or that these ledges of mud-beds in which this 
shell is found, then: lay between tides.” Many of the bivalve 
mollusca (Peylicipoda) lived in and on this mud, which 1s eyident 
from the position m which the shells are now found, especially 
the Mye, Lutraria and Pullastra (Tapes).” ‘This area,” 
according to the views of Mr. Godwin-Austen; ‘‘must have been 
an enclosed salt-water lagoon. The list of shells must be con- 
sidered a special one, the result of local conditions subordinate 
to, but indicative of a much larger marine fauna which had its 
full development in some adjacent sea,” and this fauna as a whole 
differed as much from that of the present Channel waters, as the 
fossil contents of the Selsea mud-deposits do from the mollusca 
now inhabiting the series of large creeks and lagoons extending 
frog Fareham to Pagham.” As regards the molluscan fauna of 
Selsea, some of which, now fownd gn the Sussex coast, are es- 
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. 
sentially southern and western, do not:ranze further north, or 


into the Germanan area, ami this southern relation of the 
‘fauna of the Lower Selsea depasit (Lutraria mud-deposit} is still 
further strikingly illustrated by the presence of the before-men- 
tioned two remarkable species, Fecten palymorphus'and Lutraria 
rugosa, neither of which are now known to range further north 
sthan Lisbon. ‘‘ We therefore have indicatious of a warmer condi- 
tion of the waters of the English Channel, which allowed southern 
forms to range to a more northern latitude than now, and then a 
limitation of these forms to the area where now found, or in the 
Sussex deposits.’ The inference drawn by Mr. Godwin-Austen 
«as to the manner in which the elephant’s remains occur in this 
Lutraria clay is en obvious and an interesting one, as it enables 
vus tó arrive at a relative geological ‘date, showing that the lower 
vestuarifie beds of Salsea and of the Sussex levels generally were 
contemporary with what is known as the period of the large 
mammalian fauga. ` 
Overlying this Lutrfria or mud depəsit, -there occurs a tough, 
-ca'cireous, sandy clay.; with chalk, and chalk flints—waterworn 
wand of large size. ‘This Yellow Drift clay is of marine origin, 
‘determined. by the associated mollusca ; Littorina and Mytilus 
‘being dissemimazed through the mass. This deposit occurs over 
the whole of the Selsea peninsula, and extends -inland beneath 
the Sussex levels, Besides the large masses of flints and ma- 
terials from the chalk, oolitic rocks, and chert-sandstone from 
the Upper Greensand, resembling that occurring at Lyme and 
Charmouth, there are other rocks which, from-their ‘‘ ages, com- 
posinon, origin, size, and condition,” render the mode of accu- 
mulation a problem of great geological interest. ‘*The rocks 
in question consist of grey porphyritic granites, red syenites, 
~ syenite, hornblendic greenstanes, mucha-schists, green fissile 


- + slates, masses of quartz fro.n veins, siliceous sandstones,” such as 


= occur in the Paleozoic series (Lower Silurian) of Normandy, 
micaceous sandstone with orthides, -probably from the Devonian 
beds, and blacks of compact limestone, whether from the 
Devonian series of Devon -or the Cotentin (France), is 
uncertain,” i ; 

In size these older rocks range from coarse shingle up to masses 
of 20 tons weight, the granitic 1ocks being the most numerous 
and of the largest dimensions. A mass of porphyritic rock was 
exposed near Pagham by coast-line denudation, measuring 27 
feet in circumfergnce, Whence came they, and how brought, 
.or what the transporting: agent beyond that- of floating ice, we 
-know.not. -I must refer yor to Mr. R, Godwin-Austen’s original 


- «paper for matczer of the highest interest relative to the original 


history of the yellow clay andthe conglomerate bed, and later 
deposits in Sussex, as well as other phenomena bearing upon the 
present aspect of this singular ‘area—a description of the 
„complex nature of the structie of which-would here be out cf 
place. ‘*‘ What was the condition of the English channel as to 
its coast-line when certain -marginal accumulations were being 
formed?” To answer this demands a profound acquaintance 
with the old physical geography of the district both of Northern. 
France and Southern England. Š 
The Britk-earth:—Above the yellow clay and mammalian 
giavels, the highest or uppermost deposit onthe coast, there 
` occurs .a uniform bed of dark chocolate coloured unstratified 
' clay, averaging about 3 feet in thickness, This clay forms part 
of that great layer of earthy matter which overhes all the gravel 
and other beds of the Sussex levels, and is extensively used for 
brickmaking. This brick-earth is a subaérial deposit, probably 
occurring as the wash‘of a terrestrial surface under a greater 
rainfall than we have now. This deposit is conspicuously 
‘shown along the shore, and forms the ‘low cliffs of. Brackle- 
. sham Bay. To this period ‘Mr. Godwin-Austen refers the 
tt Combe rock” of Selsea. He then refers to the conditioa 
of the English Channel area, at the period of the Crag- 
deposits of the German Ocean. The author 1s disposed 
to the beli® that this Channel area was mostly in the cor; 
dition of dry land at_the time that the area of the Germaa 
-Ocean was occupied by the Crag sea, The peculiar molluscan 
- fauna of the Sussex.deposits point to a limitation of a mar:ze 
province.in that direction, whilsg their habits indicate at the same 
time:shallow water and marginal conditions, The temperature 
of the water of the English Channel during the period: of: tke 
Elephas primigenius, and its associates, was such ‘as now occurs 
12 degrees-or nearly 800 miles further south. In-1871 Mr. 
Alfred.Bell-examined with great.care the fossil contents of the 
Lutraria clay or mud-deposit ; he has added materially to the 
hitherto published li ts of, congents of this deposit. The result 


‘ . 


NATURE 


~~ 
ý “ a `- M 
f t = 


; [August 31, 1882.. 





proves it to be unique .as -regards the fauna, “Of fhe 144 
species of shells Mr. Bell states that 30 do’not exist'nearer than 
tke West of England, the Channel I-lands,north of .Spain, 8 - 


-or 10not passing this side or north of Gibraltar, all being littoral 


(or sub-littoral) species. As British Quaternaryfossils 45 are 
peculiar to Selsea, and 20 others probably find here their-earliest 
place in:British geological ustory.” . Numerically the contents 
of this mudgleposit are as follows ::mammalia,’5 genera ‘and 6 
species ; mollusca (bivalves), 33 genera and 62 species ; univalves, 
22, genera and So species; polyzoa, 2 species; -crustacea, 8 
genera, and 10 species ; echinodermata, 2 genera and 2.species ; 
forammifefa, 9 genera and'ro species Most of the fossils occur 
cpposite Thorney, coastguard station, whereeshe -Lutraria clay 
rises at intervals m low hummocks, The elephant rema! s 
cppear to be those of Æ. antiguus. The toothof Æ. meridionalis * 
has also‘occurred here, an association resembling the Forest-bed _ 
of Cromer. In the Chichester Museum there.exists -the greater 
portion of.a fine skeleton Æ. azzéguzs obtained from this mud 
deposit. HF $ 

I have thus dwelt at some length upon these post- 
Pletocene or Pleistocgne beds at Selsea, owing to their local 
interest, and hope by so doing to induce any present who may he 
interested in the Quaternary geology of the Bnitish- Island.-, 
especially that ofsSus ex, to visit Bracklesham Bay-and Selsea, 
near to which*we are.now assembled. ° 


THE EOCENE FORMATIONS OF SELSEA AND ‘GRACKLESHAM 
Bay. 


It is impossikle to pass unnoticed the -Eocene tertiaries that 
occur in Bracklesham Bay, the stratigraphical~position of which 
has long been settled, comprising the middle portion or fosstlife- 
rous division of the Bagshot Series, The Bracklesham beds 
take their name from the Bay in which they ae so charac- 
teristically developed, yet difficult to.clearly understand. The 
main divisions extend from Wittering, on the west, to the Barn 
Rocks, east of Selsea Bill, a distance of seven miles, ne 
The’ Hampshire basin alone, in England, contains the nummulitic 
series, no fossiliferous representative being known ın the London 
basin. : f 

About a mile to the east.of Selsea Bill is situated the ‘‘ Park 
bed.” This Park bed is analogous or equivalent to the ‘‘ Calcaire 
grossier ’' of Grignon,:in the Paris basin.! It contains.thousands 
of Nummulina levigata associated with -Pernæ, Bulle, Cy prea, 
Solens, besides the well-known coral Litharea Websteri, The ~ 
Park bed is situated close to the shore, and is accessible at low 
water. It 1s here at low spring tides that the very .recent 


` 


„post:Pleiocene beds may be seen-overlying the Eocene deposits. - 


At-the Bill the Eocene beds are -shown at low water in large. 
detached portions called the ‘‘ Clibs,” the larger portion lying to 
the south-west, and the so-called ‘“Mixen Rocks,” marked by 
the ‘“‘ Mixen Pole,” trend about a mile out into the sea. From 
these rocks, which extend a mile and a half east and west, and 
varying from 200 to 400 yards wide, is procured .the Alveolina 
or foraminiferal limestone ; thet‘ Clibs ’’ rock contains scarcely 
any other fossil remains, . Thé Houngate Rocks, the same as the- 
Mixen, are situated opposite Old Thorney Station House, and are 
yisible at low water ;. they are nearly a mile ın extent, and vary 
from 50 to 60 yards in width? Certain fossils have given names 
to the beds that range through the bay. The remarkable shells 
Cyprec Coométi, the great Certtheum (C. giganteum), and C. . 
cornucepiea, VenePicardia planicosta Turritel/a terebellata Conus 
diadem, &e., amongst many others, aid us to determine 
the beds stratigraphically—locally the ‘‘ Baro bed,” ‘‘ Palate 
bed,” ‘‘ Venericardia bed,” the ‘‘ Park,” &c, serve to mark 
horizons of importance. ao! a ; 

Opposite the New Thorney Station are the Scrobicularia or 
Lutraria clays or mud deposits from which the elephant remains 
were obtained. , i 

The Rev Osmond Fisher, in his description of the “ Brackles- 


“ham beds” of the Isle of Wight basin, restricts the natne to a 
> ~ 


-New Forest, 


group of strata rich in organic remains, the greater part of which 
are displayed-at low waterSupon the shore at Bracklesham: Bay 
in.Sussex. “He also includes under that name higher beds than 
any seen at Bracklesham Bay that occur at Stubbington and.the 
He groups certain -strata which appear to inter- 
vene. between the base pf the Barton series-and the highest beds ` 
at _Brecklesham Bay on account of their containing an assemblage 


* Four hundred species of “Mollusca „have beer found in the French 
deposits 
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of fossils more akin to the. fauna of the Bracklesham.than. the 
Barton. 

“No marine fossiliferous beds are known below the, lowest. at 
Bracklesham . Bay, until we reach the Bognor Rock of the 
London clay—at Bognor—excep” it bè a thin stratum of clay at the 
very base of the Bracklesham sgries at the Whitechff Bay. The 
following shells range through the Brackle-ham group, and are 
confined to it, viz. Venericardia planicosta, rguizolaria 
Hollowaysii, Solenoblguus, Ctherea suberyctnordes, Voluta cithara, 
Turritella sulcifera; and Pecten corneus; the last-named species 
occurs in the High Cliff beds.” The Rev. O. Fisher, through. 
the confined range of certain species, has divided the whole 


„series into four wyncipal groups. Vide Quarterly Journal of the 


Geological pena vol. xviii, 
Grup Å À 


pp. 66—75. 


"he upper, a abounding in gasterops da, and has one 
“of is fossil beds in the eastern part of its- range full 
8f Nummulina variolaria. 

Group B is more sandy in its general condltion, and dis- 
tinguished by the presence of the Jarge gasteropoda. 
Cerathium giganteum, Nummularia variolaria, oc- 
curs in this member at Whileeliff Bay., 

Group C Sandy like the last, butits chief fossil- bearing bed.is 
profusely cr owded with Nummulina levigata: 

Group D embraces thg lowest fossiliferous sands of Brackles-- 

ham Bay the distinctive shells are Cardita.acuticosta, 

and Cyfrea tuberculosa: 


Bracklesham beds at Whitecliff Bay.—These beds rest on the 
Lower Bagshot sands, and agree with bed No. 6 of Professor 
Prestwich’s section, their hase being distinguished by a bed of 
rolled flint pebbles about one foot in thickness. 

Reading i in descending order Mr. Fisher's group A. including 
the beds xix., xviii, xvii., xvi., XV., xiv., and xii., correspond: 
with the beds numbered 17, 16, 15, and: 14 in Profesor Prest- 
avich’s ; together they measure 254 feet, The position of the 
beds here rendersthem‘ea- ily accessible at Bracklesham Bay, but 
they are nearly horizontal, and consequently must be paced to 
be understood. Beds No. xvii. and xiv, of Group A‘ are the 
most fossiliferous, and both contain Nummulina variolaria, 

Mr. Fishers Gi oup B includes beds xii., xi, x,. and ix., or 
Professor Prestwich’s No. 13. No. ix..of Fisher and 1 3 of Pi est- 
wich is the chief fossilliferous bed.. Nummulina vaviolaria,. 
Voluta nodosa, and Sanguinolaria Hollowaysii, aie the chief fossils 
in this bed, the thickness of the group is only 27 feet 

Group C with beds viin, vii, and vi, correspond to 
Professor Prestwich’s Nos, 2 and 11. No, vii. contains the 
distinctive and characteristic nummulite, W. levigata, also 
equally ‘abundant at Bracklesham Bay with Sanguinolarta 
Hollowaysi?, bed No, vi. of Fisher, ard No 1 of Prestwich is 
very fossiliferous, There three beds measure 123 feet, 

Group D is composed of beds No v., iv., ij., ii., and i., 
Nos. 10, 9, 8, 7, and 6 of Prestwich, The only fossiliferous bed i in 
this group is No. iv. of Fisher,'and 9 of Prestwich, in which the 
great Venericardia planicosta abounds, as at Bracklesham Bay, the 
fine shell Cyprea tuberculosa not occurring at Whitecliff Bay. 
The beds comprising this group are 251 feet thick ; im all, the 

Bracklesham beds at Whitechff Bay measure 653 feet. I have- 
deemed it important to partly particularize this remarkable section 
at Whitecliff Bay by way of comparison with the fine section 
shown at low water in Bracklesham Bay,e where the beds occupy 
the shallow shore for three and a half to foyr miles, and are 
nearly horizontal, or dip S. by E., with a strike of W. by S. 
and E. by. N. So „nearly level are the beds, that there is no 
oqportunity given to’ measu e the dip or thickness with accuracy. 
Mr. Fisher, in his excellent sec ion, has given the order of 
succession of the beds, and the distances between the outcrops. 
The beds exposed towards, or near Selsea Bill, belong to the 
upper members, and their strike is nearly tangential to the 
shore, consequently we continue our walk upon the same out- 
crop for along distance m step-like planes, I give the Rev. 
O. Fisher's section and sequence round Selsea Bill, as he 
observed them, as a guide to those Who may visit the area. 
Vide Quarterly Jourteal of the Geologital Society, loc. cit. 

Commencing at a spit of gravel seen at low water off ‘‘the 
Bill,” brought together by the meeting of the tides from the 
“© Park” and Bracklesham. Bay, and going westward or towards 
Wittering, We have the following’ ascendigg section : — 


* Every yard of this bay and its extended beds were measured and paced. 
and the map constructed by Mr Bristow and myself, and the fossils observed 
in the numerous thin beds compr.sing the sect'on. 


7 NA TURE. 


r ~ 


“ Beds then covered with sea sand .® e, - 600 
-Outcrop of septaria,/on sandy ciay weathered 
green beds covered with sea sand 7 x 
Gard dark grey, sandy bed, nummulitic in 
upper part {nummulites abundant at 216 


paces, concretions at 226 paces), . : 420 
Nummulina variolaria, and other foraminifera i in 
clay . $ 7 . 3 324 


“Taking up this Tast-named bed again as. being she highest. 
distinguishable at this place, we then have the general descending 
series along nearly three miles of the shore” westwards, 


Descending Section of Bracklesham Beds at. Bracklesham Bay 
22. Clay.—Nummulina, variolaric, @Alveolina: 
sabulosa Quinqueloculina, Hawerina, Bilo- 

S culina ringens, Rotalia obscura, Turbyolia® 





sulcata, &e. |. 324 
21. Hard calc. sand; “ Harp BED” forawı- 5 
A nifera, Telline . 140. 
“\ 20. Greyish ‘clay with Corbule and Nummuhne 120 
19. (æd). Dark clay (Cypreea bed, Dixon) '. 460 
18. Sandy clay containing same "shells as 19 (a). 66 
17- s» s» green foss. 1m upper part. © 19g 
. Pleistocene mud * i . j . . II2 
Green sandy clay . ‘ s 300 
* 416. (e). Sands full oF casts, bivalves ©. 218 
Pleistocene mud? . ‘ s . 80 
15. Hard sand, weatheied green n 7O © 
14. Shelly sand, greenish-brown, full of fossil, 
Cerithea ‘and Cytherea striatula ( Little 
bed) ©. 20 
13. Dark sandy clay with Turritella imbricata 240 
B. Pleistecene clay, laminated Ostrea edulis, 
&c. 124. 
12. (f). Dark Clayey sand with numerous Ceri- 
thium giganteum, Pectunculus Fuents 
&e., &e. . . 163 
11. Sepfaria, resting on shelly ‘sand with black 
flint pebbles . . 150- 
10. Lammated liver-coloured clays, sandy to- 
wards the bottom. . . 246- 
9. Ostrea tenera bed, 18 mches thick .52 
8. Dak green sand, full of broken shells, | 
Pectunculas pubvinatus Lucina, Bulla 
Edwardsi . í 
Towaids upper part (79 paces less) 75- 
Shelly in tbe middle (48) abounding in Tur- 
ritella terebellata at the base . . . 
7. Soft laminated dak coloured clay 177, 
Pleistocene mud, out of which places pio- 
trudes a clay weathered green } P 288 
6. (9). Nummulna levigata bed, with rumerous 
fossils (Little Park bed) . . i » 740 
5. Sandy clay, weathered green _ . 107 
Beds covered partly with sea-sand and partly ‘ 
e with Pleistocene mud 105 
ci + (4). Dark mottled clay, shells and sailed 
$ nuinmulites, fsh and serpent remains 
(“ Palate Bed E M a . . . 134 
Covered with sea sand. * Š a; . 96- 
3. Dark sandy clay . . ©. 53. 
5 a p Wih broken shells ` III- 
Covered *, . 30- 
z 2. Turritella bed, T. imbricatar ua and F. 'sudei- 
Jera 92. 
I. Septaria containing shells and occasionally 
Rostellaria ampla (68 paces), resting on a | 
mass of Wenertcardia planicosta and C. aci 
tirostra ; the lower part of the bed is Green- 
D. sand crowded with shells, among which 
unmediately beaeath the Cardite, the 
Cyprea tuberculosa ocous, The bed then 
- ‘become less fossiliferoWs,.and-passes into a. 
dark grey laminated clay, broken up and 
re-arranged, mixed with dark sand and 
black pebbles (‘* Barn.bed,” Dixon) 330 
j ' 5,016 
I These clay beds are nearly modem i in age, and cover up unconformably 
the underlying Bracklesham beds. P 
+ e 
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“Below this no fossils found. ~ 
e 


The Park on East side of Séseaand the Mixen Rocks. 


On the east side of the Selsea peninsula, the highest bed seen 
is the Nummulina levigata bed, rich in fossil. AH the succeed- 
ing beds down to the Venericardia planicosta bed are usually 
exposed at-*‘the Park.” ' g 

Mixen Rocks,—A ledge, one mile south of Selsea Bill, com- 
posed of a Ailola and an Alveodina, continuation of No, 22(4) 
only more calcareous, f 


BOURNEMOJTH AREA, 


The geology of this remarkable area has received attention 
from s@veral explorers. Sir Charles Lyell in 1826, Professor 


” * Prestwich in 1848, tle Rev. O. Fisher m 1861, and in the year 


1878 Mr. John Starkie Gardner srepared and read an able paper 
on the ‘‘Description agd Correlation of thé ‘Bournemouth Beds.” 
Part I, the Upper Marine Series (Quarterly Fournal of the 
Geological Society, vol. xxxv. pd. 202-228. 1879.), treating of 
the coast ,section between Bournemouth and Highcliff; and a 
second paper, Part II., on the lower or Freshwater Series 
~- (Quarterly Journal of the Geological Society, vol. xxxviii, pp. 
1-35.).. He states his reason for differing from the previous 
` writers upon the succession of the beds and their correlation 
with other localities, Mr. Gardners researches endeavour to 
show that the celebrated Bournemouth leaf-beds immediately 
underlie the true Bracklesham series, and are, unlike those of 
Alum Bay, of Middle and not of Lower Bagshot period, hitherto 
the feceived view as to their age. The author has also ascer- 
tained that a great portion cf the cliffs between Hengistbury 
. Head and Bournemouth are >f marine origin, and highly fos- 
siliferous. These marine beds comprise two distinct characters, 
whch the author traces across to Alum Bay in the Isle of Wight. 
Mr. Gardner also differs from the Geological Survey in believing 
“that the so-called Upper Bagshot beds of the London basin 
do not belong to that series, but are the equivalents of his 
` Boscombe sands, these sands, and the marme Bournemouth beds 
being; according to his researches, the western equivalents, or 
-extreme shore-condition of th2 Bracklesham sea.” 

At’ Higheliff, nearly under Rothsay Castle, both the Barton 
and the Bracklesham series are exposed, the Barton being not 
more than 10 feet én thickness, and the subjacent Bracklesham 40 
feet. The section ıs revealed to the sea-level, and therefore 
highly instructive. The Highcliff sands conformably underlie 
.the Barton and Hordwell series at an angle of 2° to the E.’ The 
remarkable promontory of Hengistbury Head is mainly composed 
of strata contemporaneous with the Bracklesham series; and 
which Mr, Gardner would fcx convenience call the Bournemouth 
beds. Hengistbury promontory in, shape resembles a parallelo- 
gram obliquely truncated at its northern extremity. The cliffs 
facing the sea on the south cre about 50 feet high, increasing to 

` roo feet on the north, both presenting bold escarpments to the 
sea, ‘* The succession of tke strata at Hengistbury Head, read- 
ing upwards, Comprises, 1, the Boscombe sands; 2, a lower 
series of sand with green grains, and an upper bed with iron- 
stone; and 3, the white Eiyvhcliff sand. The white sands az 
Highclaff are 30 feet thick, deing 12 feet thinner than the equiva- 
lent beds at Alum Bay, where they measure about 42 feet.” Tha 
lowest series in the cliffs at the headland Mr. Gardner terms th2 
“ Boscombe sands,” which without any doubt represents the 
chief -mass of brilliantly coloured sands, about 750 feet thick, zt 
Alum Bay, known to all exolorers of the island. These coloured 
sand$ are numbered 25 anc 26 in Professor Rrestwich’s section of 
the vertical beds in Alum Bay (Vide Quarterly Journal of tie 
_ Geological Society, vol. ti). Mr. Gardner also notices another 
hill similar in contour to that of Hengistbury, about three miss 
to the north of the Head. This, St, Catherine’s Hull; possesses, 
like the Kgadland, similas physical features, being flat-topped 
~ and having abrupt escarpments on all sides, and 160 feet high. 
Both the Highcliff sand and the Hengistbury beds occur in this 
hill, showing their connection and continuity inland with the 
coast section. ‘* The correlation of the Henyistbury Head series 
on the mainland with those ef Alum Bay across the Solent 
~ admits of little doubt, and they would appear to be represented 
at Alum Bay by the Hichchff sunds, 25 feet in thickness, end 
equivalent to bed No. 28 in Prof. Prestwich’s section. The 
Hengistbury Head beds appear to be the equivalents of bed Ne, 
27 in the Alum Bay section. The Boscombé sands represent 
beds No, 26 and 25 of Trestwich,in Alum Bay, where they are 
140 feet thick. It can hẹ coftclusively seen from examination of 
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the cliffs in the Bay from Hengistbury to Bqurnemouth that there . 


is a general sequence, and that the strata have an amount of dip 
or inchnation, sufficient in so extended a distance to expose two 
complete series of beds, the upper series, being the continua- 


s 


tien of the Boscombe estuarine sands, roo feet thick, and the - 


lower series of sands and clayspof marine origin, which Mr. 
Gardner has provisionally*termed the Bournemouth marine 
beds.” WA Mr. Gardner’s paper in hand the most minute 
details of the coast may be followed (Loc. wt. 217-226.), from 
the Head towards Bournemouth, These, both for physical and 
paleontological details, I must therefore refer to you, as -giving 
step by step an analysis of the structure of the citffs, and the 
fora contained in the clays and sandy series ef’ which they are 


-composed. Thi§fora ofithe Bournemouth bed narine may be 


referred to the Middle’ Bagehot series, and the Bracklesham 
Civision, possibly ‘representing the same stage in the London. 
basin, and it would appear from careful considerAtion of the 
Middle and Upper Bagshots that no Eocene beds- younger than 
the Bracklesham are met with in the- London area, a geological 
fact of much significance as compared with the complete succes- 


sion of the Eocene seres as developed in the Hampshire basin, ` 


and, that of their equivalents in the basin of Paris, Mr. Gardner 
believes that ‘‘the fossil plant remains of the Bourreniouth beds, 
aspecially those id the ‘marine series, gre of the same age as 
tho e in the Bovey Tracey deposits, which have heen wrongly 
assigned to the Miocene period, believing, in fact, that they are: 
simply an outlier of the Bournemouth series, now 80 miles to the ' 
west,” but formerly and originally connected as a western 
extension of the Bournemouth deposits, 

Comparison of the flora of the two areas shows 
affinity, if not identity of species, Osmunda lignata, Lastrea 
Bunburyi, Palmacites demonorops, the fruit, conifers, and: dico- 
tyledons being not only specifically identical, but occur in the same 
combinations and manner of preservation,” /oc. cit, pp. 227, 
228. Polypodium, Chrysodium, Pterit, and Osmunda, amongst 
the ferns; Lucalypius, branches of Sequoia, pods and leaves 
of the _Legumpo æ, Mspadites, Dryandra Cacti, Anona; 
Hightea, &c., occur in the beds constituting the western termi- 
nation of the Bournemouth marine series. The fauna testifies to 
its marine derivation: the genus Ostrea, Arca, Modiola, Tellina, 
Calyptraa, Phorus, Natwa, and Ceri’hium. The crustacea, 
through Callianassa, and* a shore crab, with Bryozoa (Flustra), 
needs no other comment. The changing physical characters of 
the beds of the Bournemouth series, both horizontally and 
vertically, the mar-hy character of the flora, ‘‘as represented 
by the feins, aroids, Eucalyptus, &c., the patches of clay, in 
which the water-plants, ferns, &c., may have rooted, the local 
patches of ironstone, the intercalated marine beds and their 
fauna mingled with unics, clearly shows that this was the debate- 
able ground between sea and river, beyond which to the west it 
would appear the sea never then penetrated.” In February of 
the present year, Mr, Gardner communicated to the Geological 
Society bis second paper on these- Bournemouth beds, being a 
continuation of his former notice, but in this his researches are™ 
confined to the history of the ‘Lower or Freshwater Series” 
(Quarte ly Journal of che Geological Society, vol, xxxviii.) of 
the Bournemouth area, The author describes the geological 
structure of the Eocene cliffs as far as Poole harbour. All the - 
strata between Buumnemouth and Poole harbour are of fresh- 
water origin, and are Highly interesting on account of the fossil 
flora recently obtained from them by Mr. Gardner—undoubtedly 
the most extensive, richest, and most varied hitherto discovered” 
or extracted from the Tertiary formations. No less than nine- 
teen species of ferns have been described from these beds. 
Only'ten species have been met with in all the other British 
Eocene deposits, includmg the famous Bovey Trecey beds, and 
three of these ten “are also found at Bournemouth. Sir C. 
Lyell, ın 1827, the Rev. P. B. Brodie; in 1842, Mantell, in 
1844, Prof. Prestwich, in 1847, Trimmer, in 1855, De la 
Harpe, in 1856, and Heer, in 1859, have all written upon the flora 
and its associated conditions, ongin, &c. In 1862, the Geological 


7 
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Survey, through the Mensoir by Forbes and Bristow upon the- ` 


Isle of Wight, held the view that the fos-il flora of Bournemouth, 
Corfe, and Alum Bay, were identical, although few species 
were common to these localities. ‘‘The cliffs comprising the 
Bournemouth fresMwater series extend from Poole harbour on 
the west, to beyond Bownemouth, and present escarpments 
averaging about: 100 feet in height, composed of yellow, white, 
orange and black sands and clays, crowned with’ fir-trees or 
pine woods. i : 
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‘Mr, Gardner places these Bournemouth beds in the Middle 
Bagshots, drawing’ the line between these and the Lower 
Bagshots at the pipe-clay beds of Corfe, Studland, and Alum 
Bay in the Isle of Wight. This line of division is drawn on 
account of the great dissimilarity of the flora contained in each. 
The Bournemouth flora, which is distinct from the alder, or 
Alum Bay series, passes up Into the so-called Oligocene without 
any perceptible change or break ; but few, or noge of the same 
species pass down or occur with the Alum Bay beds. 

These Middle Bagshots are represented in Alum Bay by the 
unfossiliferous beds’ marked 19 to 24 in Professor Prest- 
wich’s’ section, (Quarterly Journal of the Geological Society, 

vol: x. p. 56), and are 240 feet thick., Palaeontologically, 
these beds may be correlated with the continental Eocene, pro- 
bably those of Aix-la-Chapelle, The cliffs fronting the sea 
may be divided into three groups. The first extends from 
Poole Harkour to Bateman’s Chine, the second group extends 
from the ‘Sugar-loaf Chine to Watering Chine, the third section 
or group extends from Watering Chine to the Bourne Valley.* 
The chief interest attached to the Bournemouth beds is the 
flora distributed chiefly through the er or Freshwater Series, 
Note of the prevailing Alum Bay types are fotod at Bourne- 
mouth, nor are any of the well known Bouremouth types found 
at Alum Bay, arid according to Mr. Gardner their affinities are 
completely with the fidtas ascribed in France to the Oligocene, 
and the forms of flora as at present known, chiefly Australian 
and tropical American. 

The author has endeavoured to show that ‘‘a great river 
existed throughout the whole of Eocene times, bringing deposits 

_ from the westward, and that the Bournemouth cliffs present a 
section across its bed, these deposits being formed during a con- 

, tinued period of subsidence.” The sudden change observed in 
the beds from fine to coarse sediment, and the thickness of the 
deposit, cannot be explained by the floods and fre-hets inci- 
dental to changing seasonr, but are such as would occur whenever 
subsidence exceeded, in however trifling a degree, the silting— 
up power of the river,” loc, cit. p. 13. : 

It as a question of impor'ance whether thé continental floras 
similar to, our own at Bournemouth have been correctly deter- 
mined. ‘ For while all the strata that have yielded dicotyledo- 
nous leaves or fruits below our Headen serie. are admitted to be 
Eocene, scarcely any of the beds on the Continent resembling 
them are ascribed to that age,” but to the Miocene. ‘For as 
all Eocene floras approximate more or less to Miocene, 1t has 
been a kind of rule in the absence of stratizraphical evidence, to 
assume that all isolated patches with dicotyledons, belonged to 
the latter period, and had the stratigraphical evidence at Bourne- 
mouth been inconclusive, the whole of that Eocene formation 

7 must also upon plant evidence (for we have no other) have been 
classed as“Miocene. . 
The Lower Freshwater series are seen in the neighbowhood 
- of Corfe and some parts of the cliffs at Studland. It 1s 
characterised by abtindance of pipe-clays, and is about 200 
feet thick, z 

The Middle Freshwater series also occurs at Cofe and Stud- 
land, and forin the whole thickness of the cliffs between 
Poole Harbour and Bournemouth, thus constituting a fine 
section, 4 miles long and Ico feet in height, 

The next series is marine, and about 400 to 500 feet thick. 
This marine group occupies the cliffs between Boscombe and 
High Cliff. ` 5 ; 

. The Bournemouth flora appears to consist principally of 
trees or hardwood shrubs, few remains of herbaceous plants 
being preserved. The ferns aie rare in the lower part of 
the series, but become more abundant, almost to the exclu- 
sion of other vegetation, towards the close of the middle 
period. mK : 

The prevailing group appeais to be that of Acrostichum, 
of which there were many species. -dngiopleris, Nepro- 
dium, Gleichenia, and Lygodium, and other undescribed forms 
occur, : 

Among the Conifere, Cupressys, Taxodium, and Dacri- 
-dium, with indications of pinus. The Cycadz seem to have 
di-appeared. 

The monocotyledons are well represented by reeds and rushes. 
Nipadites, represents the screw pines. The palis are very 
aburdant, especially in the lowermost beds of Corfe and Stud- 
land and the upper middle beds of Bournemouth; many 


* For particulars of these three groups, see Quarterly Journal of the 
Geological Society, xxxvii. pp 5-8. B 


| Flabellaria, Sabal, and hentcites, occur ; the Smilaceæ . 


occur in all the fossiliferous beds, and dte "represented by five 
or six species. 

The Apetale, illustrated by Fotulus, Ulmus, Laurus, 
Quercus, Artocarpidium, and Daphnogena, with Carpinus, 
Fagus, Castanea, Salix, ayd Ficus, and numerous Proteacese, 

Elacdendron, Rhamnus, Prunus, Fuglans, Cluytia, Cerato- 
petalum, with Dodonwa, Celastrus, Eucalyptus, and many 
Lepuminosa, illustrate and characterise the Polypetale. 

Cactus and Stenocarpus are added for the first time to the 
“Eocene dicotyledons. - i 

Mr. Gardner believes that we have probably represented 
almost every genus descended from Continental floras. 

The Eocene flora presents us with types peculiar to the 
Southern Hemisphere, and related to those of Australia and the 
adjacent islands. We have examples of this southern flora 
through the Proteacee, Leguminosa, Conifera, and tHe Myrtacea, 
through Eucalyptus? 

IsLE OF WIGHT. 


The present rhomboidal form or configuration of the Isle of 
Wight is due partly to the unequal action of the Sea on its coast 
line, and partly to those disturbances or ‘movements which have 
thrown some of its strata into the positions, exhibited at 
Seratchell’s Bay, Alum Bay, and Whitecliff Bay. 

The rapid waste of the cliffs going on at Sandown and 
Freshwater Bays is due to the action of the sea, the -Lower 
Greensand and Wealden strata there exposed being more easily 
destroyed than the chalk. : ee 

The leading physical featire in the structure ‘of the Isle of 
Wight consists in the ridge of high and bare chalk downs near 
the centre of the island extending from the Needles on-the west 
to Culver Cliff on the east. Another chelk :ange parallel to the 
former, but on the south of the island, extends from 


St’ 


Catherine’s Down on the west to Boniface Down on the east. . 


In the space occupied between these two chalk ranges or upper 
cretaceous rocks, there occurs the complete succession of the 
lower cretaceous and Jacustrine Wealden groups, comprising the 
Hastings sand and Weald clay exposed at Compton Bay and 
Rock Point on the west, and Sandown Bay on the eastern side. 
The central ridge is depressed and cut through by tiansverse 
valleys ; such occur at Freshwater Gate, Shalcombe, Calbourn, 
and by the Carisbrook, Mediria, and Brading valleys. — “AN 
these breaks may possibly be on lines of faults running or 
.cutting through at right angles to the strike of the chalk.” 

The part of the Isle of Wight which lies to the north of the 


central chalk range is entirely composed of the older Tertiary or” 


Eocene strata. The only fault of magnitude known in the 
island is that occurring along the line o? the Medina valley. 
Those on the eastern side of the river are the Headon, Osborne, 
and St. Helen’s series. The rocks at West Cowes, or west of 
the Medina, belong to the Bem‘ridge marls or fluvio-marine 
series, ‘From the known thickness of the several groups the 
amount of displacement which takes place on the line of fault 
between East and West Cowes, or along the line of the Medina, 
cannot be le-s than 200 feet.” 5 

The longitudinal undulations affecting or disturbing the 
Tertiary strata north of the chalk ridges are less obvious than 
those above described. The chief flexures «which are in imme- 
diate sequence with the chalk are exhibited both at Whiteclift 
and Alum Bays, where the Lower and Middle Tertiaries are 
inclined at very high angles, 

The first set, or the east and west undulations, are connected 
with the movement that elevated the chalk vertically. The north 
and south undulations also affect the chalk, since each north and 
sou'h valley formed by the synclinal curve or hollow of the roll, 
corresponds to the division between the two chalk downs, and 
each down to an anticlinal. All the Lower Tertiary strata, 
including the fiuvio-marine beds, are affected by these move- 
ments. 


The gravel beds,*which rest upon the older Tertiary strata, - 


whether the oldest or higher level gravels, or the newer, such as 
those which occupy the combes and transverse valleys, are 27- 
affected by these movements, showing that tEeir origin is subse- 
quent to the disturbing forces which affected the Secondary and 
Tértiary rocks below them or on which they rest. 

Mr. Gardner has been greatly aided in hus floralressarches by Constantin 
Baron Ettingshausen, Ph $ who has brought to bear his great crags 


of fossil plants and their distribution through the higher Tertianes 7 
joint monograph by Mr. Gardner and Ettingshausen on the “ British 


Eocefe Flora,” in the Palaontographical Society’s volumes. for 1879 are, 
of the hizhest value to Palzeohotamical’studegts F 
. ` 
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Lower TERTIARY STRATA OF THE ISLE OF WIGHT. 


The Lower and Middle Eocere strata of the Isle of Wight, 

especially up to the base of the fiuvio-marine series, may be 

_ better stud‘ed in the cliffs in Alum Bay and Whitechff Bay than 
in any other part of the island. 

In these remarkable sections the whole of the strata from the 
chalk to the fluvio-marine formation are displayed in unbroken 
succession. 

è Prasric CLAY. 


‘The lowest member of this group of strata in the Isle of 
Wight ts the lestic Clay, or Woolwich and Reading series of 
Mr. Pre-twith.” These beds are begt examined in Whitecliff 
Bay ang Alum Bay, especially the former, where the-motfled 
beds are well expose. Na fossils have occurred in the plastre 

-elay of'the island. Seven beds have been recognised, the whole 
‘measuring’S5 fegt; they constitute a narrow belt striking across 
- the island, resting on the chalk. 

The London clay succeeds tke plastic clay, and also forms a 
narrow belt extending across the island from the west coast at 
Alum Bay to the east at Whitechff or Culver Cliff; its thickness 
is about 200 feet. A band of flint pebbles only 2 mches thick 

‘divides the plastic clay from the London clay, representing the 
basement bed of Mr. Prestwich, Nowhere in Britain can the 
London clay be so advantageously studied as at Whitecliff Bay, 
-or where the characteristic fossils are better exposed. Twenty-, | 
-five to thirty characteristic species may be collected: here. 
Amongst others may be nemed Pinna affinis, Pectunculus 
brevirostris, Pholodamya margaritacea, Panopea intermedia, and 
Modiola elegans. Theannelida Ditrupa plana belongs es:entially 
:to the London clay. : 
2, MIDDLE EOCENE, 
Lower Bagshot Beds, 
~ Joshua Trimmer, in 1850, first applied the term Bagshot to the 
~whole series of strata in Alum Bay and Whitecliff Bay. dividing 
*it into upper, middle, and lower, thus correlating it with the 
corresponding series in the London area which had been 
previously established by Mr, Prestwich. 

The Lower Bagshot beds are greatly developed in.the Isle of 

Wight, attaining a thickness in Alum Bay-of 660 feet, the most 
‘important Geneva being Elzarlendron, Taxites, Quercus, Juglans, 
"Daphnogene, Lagrus, Cesalpina, Cassia, Ficus, Dryandra, 
‘Rhamnas and Sabal, &c. They comprise a series of variously- 
coloured unfossiliferous sands and clays, with accompahying iron 
sandstone ard clay. These last bed» are in one place crowded 
with the leaves of sub-trepicel land plants illustrating no less than. 
‘1g families, 26 genera, and about ṣo species. The Arahacee, 
“Casuarinacee, Celastracec, ‘Contfere, Cornacee, Cunoniace, 
‘Cupulifere, Cycade, Ebene, Euphorbiacee, Fuglande, 
Laurince, Legununose, Morte, Palme, Proteaceae, Rhamnee, 
Sapmdacea, and Tiltacee. The same strata at Bournemouth 
and Corfe Castle in Dorsetshire exhibit an identical but also 
wicher flora. Out of the great series found at Bournemouth 
through the researches of Mr. J. Gardner, fifteen or sixteen 
species occtr in the pipe-clays of Alum Bay. As a whole they 
‘indicate a rather high temperature. The flora of the Lower 
Miocene beds, well known in Central Europe, has some affinities 
with that of our Hampshire basin, 

The tropical or sub-tropical characte: of the London clay 
plants was long ago worked out by Dr. Bowerbank, but it was 
reserved for Dr. De la Harpe to carry his comparison into the 
Middle Eocene beds, and to show that there had been only a 

. moderate decrease of temperature, so far aseplants could show, 
in the time occupied by the deposition of the Bagshot >r 
-Bracklesham sands, The marine fauna of the same periad fuily 
‘bears out this conclusion, there bewg no essential difference 
‘between the fossils of the London clay and those of the Bagshot, 
or even theeBarton béds, which would indi ate a marked charge 
of climate. 

The fora of the Alum Bay beds is especially distinguished by 
the number and variezy of its Leguminose. The plant contents 
‘of the Lower Bagshot beds of Alum Bay approximate to that of 

‘the London clay by the predogninance of: plants of this famély, 

” forty-seven species of which were obtained by Mr. Bowerbank. 

The junction between zhe London clay and the Lower Bagshot 
is clearly seen m Whitecliff Bay. ‘The brown ferruginous clay 
-representing the former, and the latter by pale grey or waite 
‘sands about 40 feet thick. In the 640 feet of these Lower Eag- 
shot beds at Alum Bay a0 other fossils are ‘known than plants, 
and abort 60 species oceng ® , 


> £ . 


a 
eo i vor a 


[August 31, 1882. 





MIDDLE BAGSHOT SERIES. ° 
Bracklesham Beds. ; 


The strate comprised between the sands at the base of Headon 
Full, and the pipe-clay bearing sands and clays (Lower Bagshots), 
oveilying the-London clay, are subdivided into Baron clay and 
Eracklesham beds. The Brack ham beds in Alum Bay are 
represented by clays and marls in the lower part}-and by white, 
yellow, and €rim-on sands above. The lower beds are remark- 
able for the quantity of lignites, coaly or vegetable matter‘con- 
tained in them, constituting beds from 15 -inches to 2 feet ın 
thickness. The black and coal-like appearance of four of these 
beds are’conspicuous and! marked objects in thg cliff, -and deter- 
mine the position of the'Brackle-ham series. a 

‘fhe uppermost beds of the series, or the yellow, white, and 
crimson sands, are totally dev®id of organic remains, or are un- 
“ossiliferous. At Whitechff Bay the lower part of the Bracklesham 
neds are green, clayey sands, containing Venericardia planicosta, 
Turritella imbricataria, Nummulites levigatus. Six zones of 
fossils are there recognised. A hard bed of conglomerate 
composed of rounded flint pebbles in a ferruginous cement is also 
a marked feature in thé@chiffs at Alum Bay, defining the ditision | 
between the Bracklesham and overlying Barton clay. i 


j Barton Clay. 


The Barton’ series,“compo-ed of sandy clays and sand with 
layers of septaria, is suffictently shown in Alum Bay, where it 
attains a thickness of 300 feet, and is rich in fossil remains, the’ 
whole of which are marine,” 48 genera; and go species of 
mollusca alone have occured at Alum Bay. 

At Barton Cliff, on the mainland, or opposite coast of Hamp- 
shire, a rich and abundant marine molluscan fauna occurs. The 


| lower beds at Alum Bay contain Vo/uta-luctatrix, Rimella, 


(Rostellaria) rimosa, Conus or Conorbis dormitor, and Fusus 
longevus, with Crassatella sulcata, &c. j 


UPPER BAGSHOT-SANDS, 


These are the unfossiliferous sands below the Lower Headon 
beds, used extensively for glass-making, which may be 150 feet 
thick at Alum Bay. In Whitecliff Bay the junction between the 
Upper Bagshot sands and the Barton clay is sharp and well 
defined : a few casts of fossils occur here, but are in so friable a 
state thet they cannot be removed. ; 

Examination of the cliffs at Alum Bay will at once show that 
the {strata from the chalk to the Upper Bagshots are highly 
inclined, caused by the force that produced the anticlinal axis 
which traverses the i-land east and west, and this axis brings to 
the surface the Wealden beds in Brixton and Sandown Bay , 
thus revealing the extent and continuity of the Wealden series, 
and determiming its presence westward to the Isle of Purbeck 
along the same east and west line of elevation. Eastward of the 
Isle of Wight this axis is lost under the waters of the English - 
Channel, and we have no visible proof of its influence towards 
Beachy He-d; it may have aided in preparing a weakened line 
for the cour-e of the Channel towards the Straits of Dover. 
These beds at Horwell Chiff have been the subject of a notice 
by Mr. Tawney m the “‘ Proceedings of the Cambridge Philo- 
sophical Society,” and will be referred to in the latter part of 
my addiess. i 

FLUVIO-MARINE SERIES. 


Of the fluvio-marine strata of the Isleof Wight, the Bemdridge 
series 1s by far the*most constant in /ithological characters. The“ 
lower part, calcareous (marine and freshwater.) ‘The upper part 
(largest) consist of-alternations of marls and laminated clays,’ 

By far the larger portion of the Tertiary surface of the Isle of | 
Wight is occupied by the Bembridge series, which overlie the - 
Headon beds, or Headon Hill group. Stratigraphically, or in a ` 
scientific point of view, they possess high interest, being re- 
presentatives of extensive cont:nental formations, through which 
we are enabled to correlate or throw considerable light on the: | ° 
class.fication of foreign Tertiary strata. : ° i i 

Through these Bembridge strata we are also made acquainted 
with and acquire much iformation respecting the terrestrial 
fauna of our own area durmg the later portion of the Eocene ' 
epoch, et : - 

P Paleontological ‘the Upper Bembridge marls are characterised 
by the abundance’of Melania turritissema Thesa marls are 
finely shown ın Whitecfiff Bay, on the shore at Hempstead, and 
at Thorness, containing Cyrena pulchra, i 

The upper beds of the second group -are exposed in the 
clearest manner through fine sections at the same places, and 
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also af, or near Brading harbour, below St. Helen’s. Remains 
of Trionyx, or the fresh-water tortoise, large cerithia (C. vari- 
abile), and Cyrena pulchra charactertse.these beds 

The third group, or the ‘Bembridge oyster beds, forms ‘a 
‚narrow but constant band between the maris and the limestones. 
Marine conditions set in heregcharacterised by the abundance of 
Ostrea vectensis, Nucula simis, Cytherea incrassata, Mytilus, 

and Certthium, These beds were long mistaken fpr the ‘‘ upper 
marine” or Middle Headon strata. _ At Whitechff Bay and 
Brading harbour this group may be advantageously studied. 

The fourth subdivision, or Bembridge, limestone, includes 
those beds exhibited at Binsted, Cowes, Calbourn, and Sconce 
(but not the limestones of the Headon series). It'is important to 
remember thi, when correlating the British Upper Eocene 
deposits with those of the Contingnt. 

This remarkable limestone in Whitecliff Bay, forms a con- 
spicuous feature in the clifis; it is also the marked feature at 
Bembridge -ledge. When closely ispected it is found to be 
composed of a number of. distinct beds or strata, In ascending 

order we readily recognise seven divisions, each characterised by 
freshwater mollusca’ and some few land plants, i 


Bed No. 1. Concretionary limestone contaifing the fresh- 
water plant Chara tuberculata, with Lymnea 
longiscata * ; 

a 2. Greenish marly clay, Lym. */ongiscata and 
DA Planorbis. 
: ». 3+ Compact creamy yellow limestone, Lym. longis- 
so cata and Planorbes oligyratus. 
» 4. Pale marly limestone, compact in places, full of 


Paludina globulodes, Lym. longiscata, Hyd- 
k robia, and Cyclostoma mumia. 


; $3 5. Greenish white limestone, concretionary and 
fossuliferous, containing Lym. Jlongiscata, 

Planorbis.drscus. P. rotundatus, P. Sowerbyn, 

P. obtusus, Helix occlusa, Helix labryrinthica, 

3 6. Crumbly white marl, with globular concretion, 


te, Chara tuberculata, Planorbis obtusus. 
5 7. A simlar bed to 6, with Plahorbis dicus, 
whole about 25 feet thick. ` 

The strata along the coast and section are in many places 
beautifully shown, and present peculiarities not elsewhere seen 
in the island.’ 

The difference between the upper and lower portions of them 
is considerable, and may be separated— . 

I1. The Upper, Forbes termed the St. Helen’s Sands. 

2. The Lower, the Nettlesome Grits. 


Tue ST. HELEN’s BEDS, OR OSBORNE AND ST. HELEN’S. 


These'lie between the Upper Hezdon series proper, containing 
Potamomya and the Bembridge limestones. These beds are of 
freshwater and brackish-water origin. 


The 


Paiudine (P; lenta), Melanie (M. costata, M excavata), , 


Melanopsts brevis and M. carinata, Chara `Lyellis is the 
Gyrogonite of this limestone band, which on the east side 
divides the Upper or Mettlestone beds from the Lower or 
» St. Helen’s sands. ot 

Between the Bembridge limestone and the brachi h-water beds 
with Potamomyz,.that terminate the Headon beds, a great series 
of stra a intervenes, which on account of their mineralogical and 
palaontological peculiarities, deserve nd hold an intermediate 
position between the middle and upper Eocgne strata, 


' OSBORNE SERIES IN WHITECLIFF Bay. 


Thickness 100 feet.—Dark red clays and bright red and. 


variegated clays occur. 


{Helix occlusa, Planorbis discus, and 
Lymnea longiscata.) 


OSBORNE SERIES BETWEEN ST., HELEN’s AND RYDE. 


Between B:adinz Harbour and Ryde sections occur, and on 
Shore are seen the rocky ledges below Seafield, and from St. 
Helen’s to Nettlestone. At Watchhouse Point, below St. 
-Helen’s, the Bembridge limestone forms an extensive arch. 


wHEADON SERIES, 170 FEET THICK, 


Best seen at Headon Hill, Colwell Bay, and at Whitecliff Bay, _ 


and their lowest divisions at Hordwell. Everywhere Planorbis 
exomphalus characterises the fresh-water bands. 

.  Lotamomya plana, and Cerithium pseudocinctum abound in the 
brackish-water beds „Cytherea (Venus) incrassala, accompanied 
by many shells, occur in the marine division, 





. 
The group may be dividedinto thre2 sections, Upper, Middle, 
° 


and Lower Headon. . A 

Upper Headons.—These constitute che greater portion of the 
Upper Freshwater series. The mass of freshwater limestone in 
Heafion Bill belongs to this section. Brackish in the upper part, 
abounding in Potamomya and Cyrena obovata, at Cliff End they 
contain acyrena.(like C. pulchra). Certthium trizonatum occurs 
-here abandantiy, and Bullimus politus and Melania muricata 
abound. E 

Middle Headons. * The Headon intermarine or Upper marine 
Sormation,”—-At Headon Hill these deposits were deposited 
under brackish-water conditions, for, although Ostrea, Cytherea 
incrassata, Nucula deltcrgea, Natica depressa, Buccinum labiatum, 
ang other sea shells are common, the upper and loyer beds 
abound in Cerithium ventricosum, Ceritlum concavum, Ceri» 
thium pscudocinctum, Neritina concava, Nenatura, &¢. which 
are brackish or estuarine. A short distance furthér north, in 
Colwell Bay, the upper and lower beds*contain brackish-water 
“shells ; dzet the central part assumes a distinctly marine characten, 
Ostrea velata, S. Wood, is a characteristic species with numerous 
marine genera, many of which are of Barton types. This central 
partis knownas the ‘‘ Venus bed,” from the presence of Cytherea 
incrassata, The marine character of the Afiddle Aeadon beds is 
still more strongly marked at Whitecliff Bay (22 genera), The 
lower portion of this series at Whitecliff Bay contains many 
Brockenhurst species, but at Colwell Bay we žave no evidence 
of characteristic species from this horizon, or in the western side of 
the island, 

Lower Headons, fresh and brackish-water series, - 

These beds are 70 feet thick in Totland Bay, and 40 feet thick 
in Whiteclif Bay. i 

They consist of fresh and brackish-water beds abounding in 
fossils resembling those of the upper division. Unio Solandri 
and Cyrene cycladsforinis occur here and are characteristic. 

At Headon Hull the thick bed of limestone ın the Upper 
Headon is conspicuous in the cliffs; buz it thins out rapidly 
towards the north and disappears‘ an easterly direction. The 
Lower Headon contains a much less thick limestone at Headon 
Fill, and it is represented by. the band forming How Ledge 
between Calwell and Totland Bays. 120 species have been 
obtained from the Headon series ; 104 mollusca, 9 crustacea, 
4 annelids, and three plants, land, freshwater ; and marine the 
‘fossils of the Headon fluvio-marine series, are $3 gasteropoda ; 
3b pelycipoda 3 polycipes 1, balanus 1, crustacea $, plante 4, 
fish a 
Professor Judd, in a paper communicated to the Geological 
Society in May, 1880, on the Oligocene strata of the Hampslure 
basin, having reference to the beds at Headon Hill and Colwell 
Bay, in the Isle of Wight, endeavoured to show that-the Colwell 
Bay manne beds are not, as hasbeen hitherto supposed, the 
equivalents of those of Headon Hull and Hordwell Chiff, but that 
they occupy a distinct and much higher harizon in the Eocene 
series. Assuming this to be the case,.a new -classification ‘and 


nomenclature for the U pper Eocene series of Britain was proposed , 


by the author (Quarterly Journal of the Gælogical Society, vol, 
xxxvi 1880.) ; í i 

Professor Judd traced the history of previcus opinion upon the 
succession of the Tertiary strata down to the time of Professor 
Edward Forbes and the Geological Survey, with the subsequent 
labours of Mr. Bristow. Edward Forbes confirmed the previous 
determinations of Professor Prestwich in his el :borate researches 
in the Isle of Wight Tertiaries. Forbes’ life, however, was not 
spared to enable him to complete his researches in this division 
of the British strdta ; his attention was chiefly confined to the 
four uppermost Eocene members, or the Hemostéad, Bembridge, 
Osborne, and St. Helen’s, and the Heacon beds. These 
divisions were accepted and worked upon as a basis by the 
Geological Survey. With regard to-these strata, Forbes main- 
tained, as almost all previous observers had done,*that the beds 
at Colwell and Totland bays are on the same.horizon as those at 
the base of Headon Hill and at Hordwell Chiff, 

Professor Judd» view has been questioned and refuted by 
Messrs. Tawney and Keeping, in an elaborate paper also read 
before the Geological Society ih May, 1881, (Quarterly Journal 
of the Geological. Society, vol. xxxvii. 1881.) and in a subsequent 
communication to the Cambridge Philosophical Society in the 
same year, ‘‘On-the Beds at Headon Hill and Colwell Bay in 
the Isle of Wight.” ; T 

The importauee of a correct reading and classification of these 
Middle Eocene strata in the Isle of Wight, and their correlation 
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with beds of the same agein France, Belgium, and Germany, 
cannot be overlooked or over-estimated, and often as it has been 
attempted, the papers by the twoabove-named authors have still 


, greatly added to our know ledge of the stratigraphy of the Eocene 


I: 


series of the Isle of Wight. is impossible to dispute the 
validity of their researches and value of their sections, The 
publication of Mr. Judd’s pape: disputing the correctness of 
Forbes’s work ard that of the Geological Survey, and the pro- 
posal of a fresh classification, Crew inmediate attention to the 
labours of the older authors, but especially that by the Geological 
Survey—which was answerable for the latest, indeed the only 
known extended and complete analysis of the Upper Eocene 
strata of the Isle of Wight, ° 
We awe a debt of gratitude to the late Mr. F. Edwards and 
‘Mr. S. V. Wood, f® their valuable additions to oùr knowledge 
of the paleontology of the fauna of the fluvio-marine beds of the 
Hampshire basis. Sipce the publication of Professor Forbe:’s 
memoir upon the Isle of Wight, the molluscan fauna alone is at 
. least three times as great as noticed by him, and since which the 
remarkable fauna of Brockenhurst in the New- Forest, discovered 
by Mr. Edwards, has been carefully studied by Von Konen for 
the mollusca, and Dr, Duncan Zor the corals. These naturalists 
have shown the relation ani agreement of this fauna with that of 
“the Lower Oligocene in North Germany. This Brockenhurst 
fauna is also identical with certain «trata at the base of the 


Middle Headon beds at Whitecliff Bay, in the Isle of Wight. . 


Professor Judd im his paper describes the s'ratigraphical 
position of the Colwell Bay end Headen- Hill beds, and their 
relatton to each other, pointing out what Ae believed to have been 
an error on Forbess part, relative to the correlation of the “ Venus 
bed” at two places, in what ‘is really a continuous section, 
Edward Forbes and the Geological Survey having carefully and 
correctly determined that only one set of marine strata occurred 
between the two brackish or estuamne and freshwater series, 
This fact has been again most carefully worked out by Messrs. 
Tawney and Keeping, Zavurz no doubt as to the interpretation 
and accuracy of the work of Forbes and the Survey, and estab- 
lishing upon a firmer basis the continuity and equivalency of the 
Colwell Bay and Headon Hillmarine series, through the ‘‘ Venus 
bed,” all being stratigrapbica‘ly and paleontologically the same. 
Professor Judd insists upon 250 feet of strata intervening 
between the Bembridge Jime-tone and the marine band of Headon 
Hill, but*Forbes and the Geological Survey in their section 
show less than one half of that thickness. Recent research con- 
firms this view. At pp. 148-150, the author also endeavours to 

how that palxontological evidence is in accordance with, and as 

complete as the stratigraphical, This of- course is based upon 
the belief that both are reac or interpreted rightly. The com- 
parison is between the collactive fauna of Whitecliff, Colwell 
Bay, and Brockenhurst on the one hand, and Headon Hill and 
Hordwell on the other hanc, but"Messrs. Keeping and Tawney 
have shown the illogical natcre of conclusions drawn from such an 
admixture of beds. Each ked should be compared separately. 

Professor Judd (on pp. 130-164) correlates the British fluvio- 
marine strata with that of the Contment, adding at p. 153 of 
this paper a lit of his so-called’ Brockenburst species from 
Whitechff Bay, Colwell Bay, Brockenhurst, and Lyndhurst, 
with those species common to the Barton beds helow and Hemp- 
stead series above, This so-called Brockenhurst, but really 
Middle Headon fauna, numbers 84 genera, and 187 species (65 
are MS. names). Four of the 13 corals of the Brockenhurst 
beds also occur in, orare representatives of the Oligocene stra a 
of North Germany. Ths conclusion was arrived at by D7. 
„Duncan, independently of the work of Von Konen upon the 
mollusca in the same ‘beds.!_ The author also prepared a list of 
the Hempstead or so-called Middle Oligocene fauna, in which no 
less than 40 genera and ror spec’es are named, 40 of these are 
manuscript games, by Mr. F. Edwards, thus reducing tbe de- 
scribed fauna to 61 species. Thesub-division and nomenclattre 
of the series is next given, and the authore proposed to extend 
the ‘‘ name of the Headon series, so as to embrace all the beds 
between the Barton and the Brockenhurst series, and to call all 
those straza said to belong to thg zone of Cerizhium concavum 
the: Headon group,” doing av ay with the smaller subdivi-icn of 

“Lower, Middle, and Upper. To all the beds tetween the 
Brockenhurst and Hempstead series Mr. Judd w uld apply the 
name Bembridge group; including the series both above and 
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below the ‘‘ Bembridge series of Edward Eorhes, and aleo beds 
referred by him to the base of the Hempstead, the Osborne and 
St. Helen’s, and to the Upper Headon.” Such a proposal 
labours under the error of altogether failing to recognise the 
pcesition which the Brockenhurst fauna eccupies in th.s interesting 
series, Professor Judd in fact places the Brockenhurst beds not 
only above the Middle Hove: but above the Upper Heador 
and Osborne bed. of Headon Hill, It occupies, however, in 
fact, a place at the base of the Middle Headon, as is well see 
at Whitecliff Bay, and Brockenhurst itself. ~ ias 
This change in the nomenclature and classification has not 
met with approbation, and is strongly opposed by Messrs, 
Tawney and Keeping in their exhaustive pap@r, and by Mr, 


Lucas in his communication to the Geological Magazine, (Geologi- | 


cal Magazine, decade ii. vol. R.) Me-srs, Keeping and Tawney 


elaborately defend the labours and views of the: Geological ' 
Survey, giving a mass of evidence, both as to the-order of the‘ 


strata and the distribution of life forms, clearly showing that the ' 


relations of the whole group can te determined by examination 
of the continuity of the Colwell Bay and Headon Hill beds, and 
that the drackish marine beds of Colwell Bay correspond with the 
brackish marine beds of Headon Hill in every essential particu- 
lar, being, in fact, one continuous and unbroken sequence, as 
laid down by the Ceological Survey, and which the authors have 
again so clearly demonstrated in the text cf their Memoir, and 
Jaid down in their clear and continuous section from Chiff End 
or Lynchen Chine to near Alum Bay Chine, and synthetically 
proved in their vertical sections. 7 

The following general and condensed description cr analysis 
of the H:adon series of Holwell Bay and Headon Hill, as given 
by Messrs. Tawney and Keeping, will aid those wishing to 
examine the cection, prior to reading or possessing themselves of 
the original paper in the Quarterly Fournal of the Geological 
Society, vol. xxxvii. or that of Professor Judd, oc. ett., Note 1. - 

Vertical Section at the North-east Corner of Headon Hill,— 
One hundred and ten feet of stra‘a occur frem the top of the 
Bembridge ie to the top of the Great Lime-tone (Upper 
Headon). The Brockenhurst ceries does not exist here. Not 
a single marine fossil occurs in that interval, “Nor is there any 
bed having the least re-emblance-either lithologically or pa'z- 
ontologically to the Colwell Bay Venus bed , . 

The Upper Teadon at Headon Hill measures 50 feet and cnn- 
tains the thick Lymnæan limestone (27 feet). 
combined thickness of the Osborre and Upper Headon beds 
(Geological Survey) is 119 feet, Ze. adopting the top of the 
Cerithinm ventricosum bed asthe boundary. The Osborne beds 
at Headon Hill are below the Bembridge limestone and extend 
up to it. so there ts no room, 

The Midd'e Headon.—The uppermost and lower portions of 


The united or, 


a 


the Middle Headon are brackish-water beds abounding in - 


Cerithium ventricosum, C. pseudocinctum, C. concavum, Neritina 
concave, and Nemature. The beds or series in Headon Hill 
richest in Cytherea incrassata (Venus bed proper), exhibit identi- 
cally the «ame fossils as at Colwell Bay. < a 

Below the oyster band ım grey sandy clays i~ the Venus bed, 
extremely rich in marine fossils. Cytherea, Mya, Mactra, 
Corbicula, Nucula, Trigonoceha, Fusus, Cancellaria, Voluta, 


Vicarra, und Natica ; Mya angustata and Cytherea incrassata ` 


scattered throughont and abundant. The Middle Headon of 
Headon Hill is 32 feet tiick. The Survey vertical section gives 
35 feet for the same boundaries. The height of the Middle 
Headon above the sea Jevel at the north-east end is 72 feet, and 
not below the sea level, as seems required on Professor Judd’s 
theory. s 


- Lower Headin, —The first bed is a Lymnæa lime-tone, and is - 


the same well-known bed whith forms the top of the Lower 
Headon in Warden Cliff. It is traceable to How Ledge, where 
it disappears below the sea, and clearly shows by its course that 


it is the How Ledge bed of Warden Cliff. Although this lime- ` 


stone 1s denuded from the top of the anticlinal curve between- 


Weston and Widdick Chines, some of the lower beds, are 
traceable the whole distanee ; accordingly we can join on the 
section in Headon Cliff to that in Warden Cliff, This gives-a 


continuous section and series of beds from the lowest seen of' 


the Lower Headon, through the Middle ard Upper Headon of 


Colwel Bay to the Pembridge limestone both north and south. . 


There is therefore only @ne marine (Middle Hradon) series lying 
between two fre hwater series, or “the Lower and Upper 
Headon.” The Rev. O, Fisher has discovered the Venus bed 
in the Totland Bay brickyard, some sh-rt distance above and 
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behing the top of the cliff, between the chines, This being the 
. only part where it is missing from the cliff is proof of its con- 
aay from ‘Warden-Cliff to the north-east corner òf Headon 
ill. g f 
. The.authors describe in the most careful mannér the Lower 
Headon beds of ‘the cliffs beteen Weston aiid Widdick Chines, 
much of the space in which is hidden by grassy slopes, but the 
connection cannot be doubted. ` 
The Lower ` Headlon of Warden Chiff.—* The lowest Leds of 
this series are seen below the Totland” Bay Hotel at Weston 
Chine, and all ate below the Venus bed. ‘A remarkable feature 
in the lowest portion are five thin Lymneean limes.ones, con- 
taining chara s@eds. ‘These five limesténes at low water form 


forms Warten Ledge. It crop. out ’at the top of the cliff 
below the flagstaff ot the coastguard station. Succeeding these 
is the Unio bed (U. Solandri) and assdéiated with Melania 
durrelissima, The How Ledge limestone succeeds and forms 
the summit of the Lower Headon sewies. This limestone is 


_ denude@ away in the centre of Totland Bay, where we have 


evidence and may infer the summit of the anuclinal to be near 
the old wooden pier. The thickness of the’Lower Headun in 
Warden cliff 1s 72 feet, aud from that to 87 feet ‘before reaching 


i the yellow sands of the Upper Bagshot, 


The whole of the cliff§ betu cen Weston and Widdick Chines 


~ ara occupied solely and throughout by Lower Headon beds, and 


the Colwell Bay marine bed extends all through Warden point 
and cliff, where it rests upon, or 15 supported by the How Ledge 
limestone. Between Warden Battery and Weston Chine the 
Colwell Bay marine bed (Middle Headon) is maintaincd ın all its 
integrity, / , 

- Middle Heaton of Colwe'l Bay.—*' The Neritina bed at the 
‘south-west end of the bay is well seen a httle short of Colwell 
Chine. Above this comes the ricl.est part-of the ‘ Venus bed’ 
—the fossil in which (Cyéheria incrassata) strew the tumbled 


~ clays and commingle with recent shells on the shore.” Ostrea 


velata, as at Headon Hill, is abuadant above the part richest in 
Cythéiea, This oyster occurs in vast abundance in the centre of 
the bay between Colwell and- Bramble Chine-, crowding ‘out 
other fossils and forming a massive oyster bank ahout 20 feet 
thick. The Venus bed here is altered in character, and abun- 
dantly occurring with Cytherea incrassata are Murex’ sexden- 
tains, Pisania labiata, Natica labella’a; Nerita aperta, Cartthium 
variabile, and. Ostrea velata” 

Upper $Headon of Colwell Bay.—The horizon of Cyrena 
Wightir 1s a marked feature here, associated with Corbicula 
obovata; Cei ithium trizonatum also occupies one horizon just 
below the buff-cəloured Lymniæ limestone forming a narrow 
band with green clays: Serpula tenu:s is equally characteristic, 
occurring at the same horizon both here and at Headon Hill, 
viz, in the Upper Polamomya clay just above the Lymnæa lime- 
stone. 

PALZONTOLOGICAL EVIDENCE 

Having noticed the stratigraphical succession of the several 
divisions in the beds at Headon Hill and Colwell Bay, I now 
proceed to draw at'entidn to the distribution of the fossils. , 

The authors of the paper have di-cussed the question as to 
whether the Colwell Bay has any more affinity with the Brucken- 
hurst fauna than has the Headon Hill bed #and they compare 
the fauna both of the Colwell Bay and Headon Hill marine 
beds, This they do by separating in tabular form the fauna of 
all the localities which are to be compaied together. The 
splendid collection of Tertiary fossils belonging to the late Mr. 
F. Edwards, and now in the British Museum, has formed the 
basis of their comparison, while their own 1esearches have added 

7 occurences still more conclusive as to, the correlation of species 
in the areas under examination and con-ideration. The authors 
obtained during their 1e-earch in the Isle of Wight many species 
in the marine bed at Headon Hull which do not exist in the 
Edwards collection from that locaRty., ‘The test as to the 
contemporaneity of the bed. in question is not to be obtained 
from the rarer forms only, but from a comparison of the 
commoner and more characteristic species.” No less than fifty- 
eight spesies were obtained by the authérs from the Middle 
Headon of two localities, Colwell Bay*and Headon Hill, nine- 
teen of which appeared ın and came up from the Barton beds, 
and with seven exceptions all the fifty-eight-forms came from 
both horizons. 


It has been stated that the “‘ strata @¢ [Colwell Bay are of 
purely marine origin, while the so-called Middle Marine beds of 
Headon Hill and Hordwell Clif are of totally different character.” 
Mes gs. Tawney aud Keeping obtained from the marine series at 
Colwell Bay the brackih-water genera Cerithium, Cyrena, 
Hydrobia, Jýmuæa, Paludina, Planovbis, Melania, a d Ñe- 
Zanopsts, although said to be fuund only at Headon Hill.’ It has 
also been stated that certain species of Cerithium are confined 
to Headon Hill, and do not-occur in Colwell Bay, and that 
through this serious errors in our cla:sification have been 
detected, as well as in the correlation of the strata under 
consideration. i i 

‘Lhe presence of Cerithium concavum in the Venus bed atun- 
dantly at Colwell Bay, and we may ade from private nforma- 
tion from Mr. Keeping that he has found jt also at Whiteclift 
Bay in the same pusition, removes all doubt as to thanon-occur- 
rence of fhe zone in that locality. As has teen stated, the 
species is not so common as at Headon Hill. è 

There 1s but one marine bed, aud that is known only in the 
Middle Headon. The place of the Brocxenhurst bed is at the 
lowest horizon in the Middle Heador, bur it does not appear at 
Colwell Bay or anywhere in the west end of the island. 


Middle -Headon of Whitecliff Bay.’ It ha, been stated that the ~ 


Colwell Bay bed is placed in tbe Brockenhurst, which is said to 
occupy-a higher’ horizon than the Headon Hill and Hordwell 
e marine bed. The true place of the Brockenhurst fauna in‘the 

Isle of Wight is confined ¢o one sone, and that at the dase of-the 
the Middle Headon series, and only át Whitecliff Bay or in the 
New Forest. r” 

The Geological Survey do not mention hy name the Brocken- 
hurst bed in their vertical section [Sheet 25] of Whitecliff Bay, 
as its peculiar fauna had not been r.cognised at that time. It is 
easily identified, however, in their section as the basement bed of , 
ther Middle Headon, the whole of which is given as go feet 
thick. ` : 
. Brockenhurst Zone at Whitecliff Bay.—-At the time the Gec- 
logic :1 Survey section was made, this bed at Brockenhurst was 
unknown, and its fauna undescribed. Subsequent observers 
have recognised the Brockenhurst fauna m the lowest bed (2 
feet thich) of the Middle Headon at Whitechff Bay. Sixty-nine 
species are known here, aud 104 occur at Brockenhurst. 

Affinities of the Brockenhurst Fauna,—If ewe take the whole 
Brockenhurst fauna, including the eighteen corals (special to the 
zone) we cbtain a total of 151 species, of which from 74 to tr 
pass up from Baiton. ` 7 St 

Mes. rs. Tawney and Keeping supply a list of 53 speciés from 
the Brockenhur-t zone obtained from the Whitley Ridge Rail. 
way Cutting, New Forest Fifty-one of these 53 forms have 
occurred in the 2-foot bed at Whitecliff Bay, 27 of which pass 
up from the Barton or Bracklesham beds. 

The palxdntological evide ce therefore accords with the 
stratigraphical. a - 

Rilation of Colwell Afa: ine to Brockenhurst Fauna.—Examina- 
tion gives us 29 per cent. of Barton forms in the Colwell Bay 
bed. In the Brockenhurst bed the ratio was ahout 50 per cent, 
and in the Headon marine bed, 29 per cent. Examination also 
of the more characteristic Colwell and Headon marine fossils 
shows that these faunas are practically identical—and also shows 
that ov/y cea tain Brockenhurst species occur zt Colwell Bay, and 
not at Headon Hill They me Sca/arza tessellata and Tellina 
affnis, this latter a Barton frm, while those ‘occurring at 
Headon Hill, and mot at Colwell Bay, are Marginella estuarina 
and Cardita pausicostata, only ‘‘two in each case, which 
amounts‘to perfect equality.” If we take into account those 
common to the Colwell and Headon marine beds, and not 
occurring at Brockenhurst, we fi.d twenty-six species. It, is 
therefore evident that the Brochenhur-t fauna is not -identical 
with that of the Colwell Bay bed, and not newer gan’ that of 
Headon Hill. 

Thus fossil as welleas stratigraphical evidence shows that the 
Colwell Bay bed is identical with the Headon Middle Marine, 

The same twofold proof demonstrates that the Brochenhurst 
bed, where present, lies at tye base of the Middle Marine 
Headon beds, and immediately above the Lower Headon, 
This Brockenhurst bed is absent at Colwell Bay and IJeadon 


Hill, but occurs at Whitecliff Bay, Brockenhurst, and Lynd-. 


burst. 


The propo al by-Prof. Judd to extend the name of the ' 


Headon series so as to include ali the beds between tbe Barton 
and Brockenhurst series, and cal? than tke ‘*Headon Group,” 
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would cause great igconvenienee. The term Middle Headon, | has also been found in the ‘‘ Venus bed” of Colwel} Bay. . ’ 


based as it is on the classical werk of. Edward Forbes, is clear 
and definite. Again, it would entail the abandonment of the 
names Upper and Lower Headon also; and the non-occurrence 


- of the. Brockenhurst series, or its representative, in Colwe%l Bay 


admits of no recognition on the west side of.the island, and 
therefore the classification would be based upon a defective 
appreciation of the beds. 

Non Konen, in 1864, justly corrélates the fauna, and since 
then, in 1866, the coral faura has been described by Dr. 
Duncan. 

Messrs. Tawney and Keeping, in their paper on the beds at 
Headon Hill and Colwell Bay :n the Isle of Wight, uphold the 
work.dgne by the Geologinal Sarvey, maimtaining the correctness 
and integrity, of th® two Survey Memoirs, and the horizontal 
and vertical sections of the Tertiary beds of the Isle of Wight. 
Prof, Judd diffess from the identifications and stated succession 
of the beds in Totland and Colwell Bays. He introduces two 
new series at Headon Fill, a marine and a freshwater (?) in addi- 
tion to those which have been universally accepted for the last 
twenty-five yecrs (Quarterly Yourial of the Geological Society, 
vol. xxxvi.). - 

The sections piêpared by Prof. Judd also differ very consider- 
ably. from tha: of the Geological Survey, or those lately pre- 
pared by Mess-s, Keeping anc Tawney, durirg their late exami- 
nation of the beds under notice. These are the marine series, 
known as the Midde Headow or Middle Marine. Prof. Judd 
places them-at the sea level near Widdick Chine. Conse- 
quently, between the top of the marine bed and that of the Bem- 
bridge limestone, there would be, on Prof. Judd’s theory, 250 
feet of beds, such being tke altitude of the cottage on the 


This thickness mut, however,-be reduced hy Ico 01 105 feet, 
which 1s the altitude of the top of the Middle Headon at this 
point. This 105 feet of beds, or another frecha ater and another 
marine have no existence; they can only be accounted for by 
counting the Lower and Middle Headon twice over.. Now the 
only marine beds aie those of the Middle Headon, inclosed 
between the altitudes of 70 feet above the sea Zeve? ;. the others 
are all fresh water. ae 

The ‘point wherein Prof. Judd’s section differs from the 
Survey, and that gf the authors, arises from the belief that a 
second: marine series, termed the ‘‘ Brockenburst series,” with 
anotber freshwater below, in all 105 feet, is intercalated above 
the Offer Headon—these-two believed new formations having 
that portion of the section allotted to them which is occupied by 
the freshwater Osborne marls and part of the Upper,Headon. 
It must be remembered that there 1s no poditive evidence of the 
existence of this second marine (Brockenhurst) series at the spot 
where the Geological Survey place the Ordorne maris. Careful 
examimation fails to reveal these said to be additional beds. Ir 
is clear, therefore, that no bed having the ; ecuhar fauna of the 
Brockenhurst bed occurs at the west end of the ila: d ; its place 
too, if found, would be at the dase of the Middle Headov, and 
not adcve the Upper, where it, has been wrongly assigned. 
Messis. Keeping and Tasney, in their paper, object to the 
correlation .of the Srockerhurst with the Colwell Bay bed— 
which ıs identical wit the marine (Miadle Headon) bed of 
Headon Hill: Thus the m5 feet of strata have no existence. 

The Middle Headon, which 1s' denuded away from the top of 
the chf inthe centre of Totland Bay between Western ard 
Widdick Chines, bas been discovered in the Totland Bay brick- 
yard, which lies a little inland of thi, portion of the cliff, thus 
conclusively showing that this bed was continous above the top 
of the chff, con-equently inking the Warden Cliff expo ure to 
that of Headon Hill. ‘They are visibly and absolutely con- 
tinucus with tnose of Colwell Bay. 

Palaontalgncal Evrdenze.—The equivalency of the Colwell 
Bay and Brockenhurst beds is a point to be defimtely settled. 
Most careful lists of fessils have been prepared from collec icns 


-made both from tbe Niddle Headon at Colwell Bay, ard 


Headon. We find that out of fifty-seven species at Colwell 
Bay, fifty-three occur in the Migjdle Marne of Headon Hill, or 
93 percent. This clearly proves the identity of the horizon in 
the two localities. 

The well-known shells Cerith um concavum and CÇ. veniri- 
cosunz occur both m Colwell Bay and Headon Hill, and on the 
same herizons. C. concavum appears to havea less restricted 
range at Headon Hill then C. ventricosum, occurring abungantly 
there through the greater part ef the Middle Headon series. ft 


Warren which marks the summit of the Bembridge limestone. 





Thus- beth stratigraphical and paleontological evidence are m 
harmony.: All evidence tends cleaily and conclusively to show , ` 
that there is ovly one. marine serves in this section, viz, the 
Middle Headon of Edward Forbes, which is interstratified 
between the freshwater: Lower agd freshwater Upper Headon; . ` 
while there is no evidence $f the Brockenhurst bed, occurring 
anywhere in ghe west of the island, - «4 A 
Whitecliff Bay and the New Forest,—The, Brockenhurst bed 
was recognised at Whitecliff Bay by the Rev. O. Fisher in 1864, , 
where it occurs in the lowest 2 feet of the Middle Headon series. | 
No less than 70 species have been collected here. out of 104 
xnown at Brockenhurst. Many species are peseliar to it, but all 
are identical with those of the well-known section in the railway ~~ 
cutting near Brockenhurst.‘ lany species are confined to this | 
horizon and do not pass up tuto the ‘Venus bed.” Thus the 
Brockenhurst fauna at Whitecliff Bay number yẹ species, at 
Brochenhurst 104, and of these only 18 occur in the Middle-- 
Marine beds of Colwell Bay, or are common to Whitecliff Bay and 
type locality. Eighty-three Barton or Brachlesham species pass’ 
up, 25 to the Middle Marine of Colwell Bay, ard 35 to the 
Brockenhurst*bed of Whitechff Bey, cr these two localities 
yield the above number of I citonian forms, ‘To still further 
illustrate the value’of the Middle Headon series of the Isle ‘of- 
Wight and elsewhere, I may mention ceftain characteristic fossils ' 
that occur in several zones. The ‘Venus bed” of thé Geo- 
dogical Survey is about 30 feet thick at Colwell Bay, Headon 
Hill, and Whaitecliff Bay, and contains the following well- 
marked shells, Jurex sexdentatus, Milania fasciata, Cerithiun: . 
duplex, C. ventricosum, C., concavum, and Nerita aperia., 
Shells characteristic of the Brockenhurst bed and confined to it 
are Voluta suturalis, Leiostoma ovatum, Pecten bellicostatus, 
Modiola nysti, Cyprina nystt, and Cytherea’ solandri, var. 
athnuate, In the Roydon zone eccurs Voluta geminata, and 
nowhere else ın England. Pleurotoma transversarta, P, subdenti~, 
culata, Cardita deltoidea, and Protocardium hanteniense are in 


. both the Roydon and Brockenturst zones, but not known in the 


` 


Venus ket. Cert&in species range tbrough the Middle Headon 
series and occur nowhere else. These are Pisania labiatd, 
Pliurotoma headonensis, Cancellaria muricata, C. elongata, Leda 
propngua, Cytherea suborbuulari., Psammebia estuarina, and 
Corbicula obovata.. The.Brockenhurst zone 1s restricted to the 
lower 2 feet of the Middle Headon, and it hes immediately on 
the eroded surface of the Lower Headon,. An error certainly 
has been committed in the New Forest Section, in assigning the 
place of the Brockenhurst teries above the Middle Marme or 
Middle Headon. This is at variance with facts at Brockenhurst, 
and Whitecliff Bay, and this misapprehension as to the strati- 
giaphical position of the Brockenburst bed refutes the theory as 
to the occurrence of this bed high up in the Headon Hill, It is 
not in existence there. 

With reference to the affinities of the Trockemhurst fauna it 
has been stated that “‘ nearly one-third of the Hordwell and 
Headwell Hill marine shells aie Barton forms, and not more 
than one-fifth of those occurring at Brockenhurst, Colwell Bay, 
and Whitecliff Bay, are found at Barton.” We should not 
expect the Venus Bed or Middle Marine would have more 
Barton species than the Brockenhurst Bed, seeing that the 
former occupies a higher zone in the.Middle Headon series: 
The percentage of Barton forms, according to Mr. Tawney, in 
the Whitley Ridgegbed, i- 42 per cènt. ; a lower proportiou than 
at Whitechiff Bay, arising from the number of corals being special 
to, the Whitley locality. At*Whitecliff Bay the Barton group ^ 
has 52 per cent., and the proportion of Barton forms from all the - 
Brockenkurst localities, meluding the Roydon zone, is 48 per 
cent., and’ the percentage of the Barton forms.in the Middle 
Headon of Headon thll ıs found to be 29 percent. ; the conclu- 
sion, therefore, from fossil evidence is that the Headon Hill. 
marine bed is later in. age, and higher. stratigraphically than the: 
Brockenhur-t bed, the proportion of Barton forms in the.latter ~ 
being nearly 50 per cent., and not one-fifth, as stated. The 
result is in strict accordance with their stratigrapbical positions. 
It is equally important to test by fossil evidence whether the 
Colwell Bay Venus bed (Middle Headon) is mére nearly related 
to the Brockenhurst than is the Headon Hill bed. In Colwell 
Bay the obseived Barton forms are 29 per cent. in common, and 
the same, percentage im the Headon Hull bed, while inthe 
Brockenhurst bed they were 48 per cent. To test still more the 
proof from palzeontological evidence, it is stated, on the same v 
authorities, that there are only two stecies in cach case common 
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to ejther Colwell Bay, or Headon Hill and Brockenhurst, and 
not occurring at Barton; while there are twenty-six species 
common.to Colwell Bay and Headon Hill, and not occurring at 
Brockenhur«t, «It is clear, therefore, from all fossil and physical 
or stratigraphical evidence,. that the position of the Brockenhurst 
bed has been misconceived, and it would be fatal to re-name the 
whole series of strata hitherto # well known and well deter- 
mined as the Middle Marine or Middle Headon of the Isle of 
Wight, and call,it the ‘‘ Brockenhurst series.” The classifica- 
tion and-nomenclature.of the Geological Survey must therefore 
- be restored and maintained, all recent examination having 
«strengthened the previous labours of Forbes and Bristow, and 
tlie later rereawehes of Messrs. Tawney’and Keeping, have still 
more firmly’ established the succession and correlation of the 
Middle Headon seriés of the land, and affording a basis for 
further research and analysis for the ‘‘ Anglo-Parisian or Hamp: 
~ shire Tertiary Basin.” 

Mr. Tawney prepared an-important paper-upon the Upper 
Bagshot Sands of Hordwell Chf, which was read- before the 
Cambridge Philosophical Society, and pubiished in their Pro: 
ceeglings. The object of the communjcation was to discuss the 
affinities of the Bagshot series with a view to tHeir classification, 
and also to endeavonr to show their correlation and equivalents 
in the Paris basin. ‘‘ All observers are agreed.as to the actual 
position of the sands being below the fresh-watér Lower Headon. 
Edward Forbes and the Geological Survey distinctly ally it ta 
the Marine Bagshot beds, They place it in the Middle Eocene 
Bagshot series, terming it Upper Bagshot (instead of Headon 
fill Sands). Forbes noticed its containing Barton species at 
Whitecliff Bay. This leads to or shows its affinity to Barton 
beds. Dumont favoured a similar classification in his essay, and 
in his table the Headon Hill sands are grouped with the Barton 
clay as being ‘respectively equivalent to the upper and lower 
divisions of the Belgian Lackenian, wile the Headon Hill 

_ »limegtones and marls are į laced Zongrien, Lately these views 
have been questioned by the author of the ‘‘ Oligocene Strata of 
Ahe Hampshire Basin,” in the Quarterly Journal of the Geo- 
logical Society, vol, xxxvi., who regards thefn as constituting the 
lowest member of the Headon group, stress being laid upon the 
occurrence of Cerithinm concavum as a test. The author also 
places the whole-of the Upper Bagshot sands and the Lower 
Middle Headon beds' as tbe equivalents of the Mortefontaine 
sands, placing them adove the St. Quen limestone; these St. 
Quen beds representing perhaps the Osborne, and all three 
Headon divisions, which come above the Mortefontaine beds, 
Cerithium concavum is said to occur both in the Bagshot and 
Headon series, Careful research and examination shows that 
the shell in question is Lamarck’s C. pleurotomoides ın the one 
case, and not C. concavum, which species has evidently been 
confounded with the Lamarckean’shell, Examination of equi- 
valent beds in Francé by Mr. Tawney, and the researches of 
Prof. Hetert and M. Munier-Chalmas clearly show that the 
Mortefontaine sands do not contain Cfrithium concavum, the 
shell so common on that horizon being C. pleurotomoides, Lamk.” 
Comparison of the Headon shell with thore brought from near 
Mortefontaine shows that the Long Mead End species agrees 
with the. French form. It would appear that there is much 
greater parallelism between the French and English series than 
we have hitherto, expected. The Mortefontaine sands-are the 
upper part of the Sables’de Beauchamp, representing our 
Barton beds; above this comes the Calcaige de St. Quen, chiefly 
. of freshwater origin. Connected with the St. Ouen limestone 
are sands and marls, containing at the top and bottom Cerithitum 
concavum abundantly. i 
~ * The St. Ouen period, therefore, without doubt represents our 
Headon series. ‘‘In our Hampshire basin the freshwater and 
marine condition in the Headon series are not in the same order 
as m the St. Quen beds.” ‘‘The marine facies in Hampshire, 
with C. concavum, comes between the freshwater Lower and 
Upper Headon deposits, near Montjavoult; the bulk of the 
freshwater limestone is in the centre ór between two deposits with 
this Cerithianm concavum.” ‘‘Ingthe Paris basin, therefore, the 
zone of C. concavum isnot connected with the zone of C. pleuroto- 
moides; but comes immediately above it.” Thus C: concavum 
characterises the Middle Headon of Colwell Bay and Hordwell, 
while £ pleurotomoides is found orly inethe Upper Bagshot. of 
Long Mead End, That the Long Mead End sands, and those 
of Mortefontaine are equivalents few can doubt. Both succeed 


s 


or constitute the uppermost’ portion of the Barton beds, and 25. 


per cent, of the fossils are in common. ‘These affinities show 
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- that the term Upper. Bagshot sands is the most-appropriate, and 


expresses the relationship of these sands, since the Barton.and 
Bracklesham beds together are usually considered as the equi- 
hen ieee of the Middle Bagshots. The author believes, therefore, 
that it would, be wrong to reject Edward Forbes’s name‘ of 
“ Upper Bagshot” for the Long’Mead End sands, and accept’in 
place of it the older-term of Headon Hill sands, i 

Mr. A. H. S. Lucas, M.A., in his concise-but valuable paper ` 
“ On the Headon Beds of the Western Extremity of the Isle of _ 
Wight” (Geological Magazine, n.s. decade it. vol. ix.), correctly 
states, upon referring to the recent ‘‘answer to the present 
questioning: Of the hitherto accepted correlations of the beds of 
the: Lower fluvio-marine Tertiaries of the Isle of Wight. and 
South Hants, that ıt is obviously impossible for fareign geo- 
logists to institute useful comparisons bet een British-and’ foreign 
subdivisions so long as we in England are quite at variance on 
the stiatigraphical and paleontological facts, of the beds in 
question.} X 

‘¢The general relation of the whole group can only be satis- 
factorily determined after the primary question of the continuity 
or discontinuity of the Colwell Bay and’ Headon Hill beds- is 
settled, At present there are two very definite, yet Gifferent 
views, having a perfectly distinct issue ; first, that the brackish- 
marine beds.of Colwell Bay correspond to the brackieh-martme beds 
of Headon Hill which have been seen; or, secondly, that they 
correspond to some higher marine beds which have not been seen.” 
Both these views aid arguments are now fairly before those 
competent to judge. In 1880, however, Prof. Judd, in his paper 
t'On the Oligocene Strata uf the Hamoshite Basin ” (Qa@arterly 
Journal of the Geological Society, vol. xxxvi., p. 137, &c.), 
questioned and denied the. succession as determined by Forbes 
and the Survey ; this paper dealt with strata or higher marine 
beds, stated above by Mr. Lucas as “næ. having been seen.’ On, 
the other hand, in 1881, Messrs. Tawney and Keeping brought 
to bear upon the question a mass of evidence in support of the work. 
of Edward Forbes and the Survey (Quarterly Fournal of. the 
Geological Saciety, vol. xxxvii. p, 85), showing conclusively the 
identity and continuity of the Colwell Bay and Headon Hill 
fluvio-marine beds. Still more recently, however, Prof. Blake 
(Proceedings of the Geological Association, vol. vii.) has “ ad- 
‘vanced an entirely new correlation, adducing stratigraphical 
evidence in its favour.” His observctiens do not agree in 


„certain cases either with those of Prof, Judd or MeSsrs. ‘Tawney 


and Keeping. It is hoped, however, by or through evidence at 
the present meeting, that the questi: n of the succession will be 
finally determined, Mr. Lucas does not attempt any solution as 
to the relation of these beds at Colwell Bay and Headon 
‘Hill to` the deposits exposed at Hordwell, Brockenhurst, ‘or 
Whitechiff Bay; they do not concern’ the succession. But the 
standard or synthetic sections at different localities, like thore 
prepared by Messrs. Tawney and Keeping, have tended to clear: 
up the succession, fully testing the continuity of these beds under, 
dispute under their several asp2cts along the plane of deposition. 
This mdependent mode fully bears cut the exact work of the 
Survey, showing differences in degree as regards accumulation; . 
yet continuity as regards succession. Mr. Lucas gives measured 
sections of the freshwater beds, and the brackish marine series 
(p. 99 Zoe. cit), which confirm the work of the above authors.. 
The Headon beds were long ago ‘‘ measured: by“Dr:. Wright,. 
lately by the authors just quoted, and the Osborne series by 
Edward Forbes, and the main divisions are so conspicuous that. 
there can be no doubt about the succession.” A third paper 
upon the fluviqmarine beds.of the Isle of Wight was read 
before the Geologists’ Association in June 1881, under the- title, 
t On a Continuous Section of Oligocene Strata from Colwell 
Bay to Headon Hill” (Proceedings of the Geological Associa-~ 
tion, vol. vi), by Prof, J. F. Blake, M.A., F.G.S. The 
author contends for a difference between the, fauna of the: 
Colwell Bay beds and those of Headon Hi, and states that the 
“fauna of the so-called Oligocene group is chiefly to be found 
in the ‘ Venus bed” of Colwell Bay; but the assumed other 
‘ Venus bed’ at Headon Hill contains rather the fauna of the. 
uppermost Eocene, or zoną of Cèrithium concavum.” The 
question, however, turns upon the identity of the two.so-called! 
Venus beds. In other words, the Colwell Bay “Venus bed” 


2 A concise and important paper on “The Classification of the Tertiary» 
Deposits,” by Prof, Judd, appeared in the Popular Scrence- Review ,or. 
1880, accompanied by a table showing the correlation of the Lower Tertiary 
strata of Western Europe. The Headon and Brockenhurst beds are placed 
under the Lower Oligocene, and the Bembridge and Hempstead series under- 


the Middle Oligocene. - e 6 


- 
e > 


, Venus bed another. 


` 


is said by the author tg have one fauna, and the Headon Hill 
his determination I hold to be untenable, 
all fossil and physical evidence being to the contrary, and show 
that they are one and the same bed. On both sides of Bramble 
Chine the “ Venus ded” is fully developed... Mr. Blake calf it 
the ‘‘oyster bed.” Below these come thin bands of :tratrfied 
marl, with abundance'of Ceritfza and Cyrena (not Cyclas, as 
stated). The Widdick Chine sands canbe no other than the’ 
Headon Hill sands, and not the Upper Bagshots. The altuude 
of these sands above the sea Mr. Blake estimated at 100 feet 3 
this is certainly too great an elevation, 70 feet being the received 
measurement by independent ob-ervers. Such difference, if it 
existed, would alter the reading and sequence of succeeding and 


~ higher bedg in the section. “The author seems to have omitted 


. and Colwell Bay. 


. tdentical.” 


- items, especially with a continental fauna. 


„complete fauna of the. “Venus bed”- at both localties, 


the, 7riginocalia and Meritina bed immediately above the How 
Ledge limestone and below the thick oyster band. These cor- 
respond’ with the Warden, Cliff section, and determine continuity 


_ of deposition, or are a confirmation of the identity of the beds, 


This is a crucial point in the continuity and equivalency of the 
marine series in Totland and Colwell Bays The Zrigonocelia 
bed here is on the same horizon as in Warden Chiff and Colwell 
Bay, associated with Cerithium pseudocinctum, Melanopsis fusi- 
formis, and Natica lab flata, &c. The lower or Neritina concava 
bed, with Melanopsts fusiformis and Corbicula ovata, occurs also 
in the same, position near the base of the series at Warden Cliff 
‘This can only be explained by admitting 
that the Alarine series in Tolland Bay and Colwell Bay are 
The occurrence of ‘' Ceritheum ven'ricosum at the 
top, amd the Nerina [N. concava] and Thigonocalia [T, 
deltoidea] at the base—identical in physical and fossil characters, 
are strong presumptive pioof of this,” It is extremely doubtful 
if Ceritheum margarataccum, mentioned on p. 6 of Mr, Blake's 
paper, occurs in the Colwell Bay section, or in the westérn area 
of the Isle of Wiyght—the Certsheum cincitm is ieally C, pseudo- 
cinctum, and Cyclas obovata shuuld' be Cyrena obovyta, The 
genus Cyclas does not occur, In correlation these are important 
It, will also be’ found 
that the oyster beds do not rest immediately on the How Ledge 
limestone as asserted—the. Zrigonocælia and Neritina beds inter- 


“vene, and as at Colwell Bay, determine or prove the succession 


and identity or the series, At pp. 156-7 Mr Biake remarks upon 
the similarity of the succession of the Colwell Bay beds with 
those of Heddon Hull, and 1s ‘‘ fempted zo come to the conclusion” 
that the two ‘‘ Venus beds are identical ;” [they have always 
been so believed and recognised]; he at the sawe time states 
that ‘‘it would be absurd to argue that they are identical because 


they contain similar common fossils,” when ıt has been ‘‘deter- 


mined by Prof. Judd that the faunas are remarkably distinct.” 
We have no other method whereby to determine the age and 
synchronism of deposits except through organic remains, and the 
faune of the ‘f Venus beds” at both localities are to me identical, 
and Prof, Blake depends upon fossil evidence all through his 
paper, yet evicently he. has not carefully exammed the more 
In 
another paragraph, on p. 157, the author states the proposition 
“that the Colwell Bay ‘Venus bed’ is not certainly identical 
with that at Headon Hull, but may occupy a higher horizon. 
Mr. Blake suggests that the Headon Hill bed-correspond, to the 
series intervening between the Colwell Bay bed’ and'the How 
Ledge limestone; and that the Colwell Bay bed corresponds to 
the slightly fossiliferous sands immediaiely delow the Headon 
Hill hmestone, This position ır suggestion ceitainly cannot be 
received. In this case the so-called two ‘‘ Venns beds” w: uld 
be superposed on'each other and nothing to separate them. 
The sands referred to are those at the base of the Upper Headon 
series, and are freshwater, for they contain Unio. Again, Prof, 
Blake’s suggestion would thus place the Colwell Bay ‘Venus 
bed” below Great Limestone, whereas Prof. Judd in his 
paper would place it above, E 

The author does not find any equivalents of the Colwell Bay 
opster beds adove the Headon Hill limestone at Headon’ Hill, 
indeed, that would be impossible, for they are indisputably the 
Osborne marls of Prof. Forbes, ang capped by the Bembridge 
limestone. N 

As regards the terms Eocene and Oligocene, and their relation 
to each other, and the correlation of British strata and fossils 
with that of Germany, &e., it is far too intricate a question to be 
passed over, although without doubt the fluvio-marmne strata of 
the Hampshire basin will ere long receive critical supervisypn 


with reference to similar deposits en the Continent. So far back i 
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as D2cember, 1863, Herr Adolf von Konen prepared and .gead 
his paper on the correlation of Oligocene deposits of Belgium, 
North Germany, and the South of-England, and endeavoured 
to skow that in Britam we had an assemblage of fossils in our 
so-called. Middle Eocene at Brockenhurst, Lyndhurst, and 
Roy on in the New Forest, that could be stratigraphically corre- 
lated with beds of the same aĝe termed Oligocene in Northen 
Germany. Thy author beleved that these Brockenhurst beds 
were of the same age as the: Middle Headon beds of .'Colwell 
Bay and Whitecliff Bay. This view has led to much controversy, 
arising from the fact that no Brockenliurst species occur in 
Colwell Bay. The rich cabinet of Mr, F. Edwards then afforded 
von. Konen every facility for the comparison andsdeterminatiun 
of the species occurring common to Britain and Germany. -Be y- 
rick established the name Oligoagne for the'fossils of this age m 
Germany. The Lower Oligocene is well developed, with a true 
marine fauna, in Belgium, near Tongres (North of Laege), and 
in the North of Germany, between Magdeburg, Beruberg, 
Egeln, and Helmstadt (near Brunswick), This Lower Oligocene 
cortains 700 species of mollusca besides other groups. The 
most characteristic of these, the author asserts, are found 
at Brockenhursf, and in Mr. Edwards’s cabinet, fifty-six 
species occur, twenty-one of which are Barton clay forms, and 
forty-three of the fift¥-six species occur in the Lower Oligocene 
of Germany. ri °. ` 


-SECTION D 
BIOLOGY S 
Department of Anthropology f á 


ADDRESS BY W. Boyp Dawkins, M.A,, F.R.S, F.G.S., 
F.S.A., PROFESSOR OF GEOLOGY AND PALÆONTOLOGY 
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On the Present Phase of the Antiquity of Man—In taking the 
chair in this department of the biological section-of the British 
Association, two courses he open before me, 


pology during the last year, or I might devote myself to some 
special branch. The swift development of our young and 
rapidly growing science, which embiaces within its scope all 
that is known, not merely about man, but, about his -environ- 
ment,.in present and past times, renders the first and more 
ambitious course peculiarly difficult to one, like myself, labour- 
ing under the pressure of many avocations. J am therefure 
driven to adopt the second and the easier, by choosing a subject 
with which I am familiar, and which appears to me to be appro- 
priate in this place of meeting. T propose to place before you 
the present phase of the inquiry into the antiquity of man, and 
to point out what we know of the c mditions of life—though 
our knowledge of them is imperfect and frag nentary—under 
which man has appeared in the Old and in the New: Worlds. 
The rudely chipped implements left by the primeval hunters in 
the beds of gravel of Hampshire and Wilt-hire, and along the 
shores of Southampton Water and elsewhere, are eluquent of 
the presence of man in this district, at a time when there was no 
Southampton Water, and th® elephant and the 1eindeer wandered 
over the site of this besy mart for ships ; when the Isle of Wight 
was not an island, and the River-drift hunter could walk across 
from Portsmouth to Cowes, with no obstacle excepting that 


offered by the rivers and morasses. I propose to enter up -n the” 


labours of Prestwich, Evans, Stevens and Blackmore, Codring- 
ton, Read, Brown, and other investigators in this country, and 
to cumbine the results of their inquiries with those in „other 
countries, and with some observations of my own which I 
was able to mahe iù 1880, during my visit to-the United 
States. j 4 

The Limitation of the Inquwy.—The most striking feature in 
the study of the Tertiary period is the gra ‘ual and orderly 
succession of higher types of Mammalia, so well defined and so 
orderly, that I have used it as a basis for the, classification of 
the, Tertiary period. We find the placental mammals becoming 


“more and more speciali$ed as we approach the frontier of istory. 


The living orders appear ifthe Eocene, the living genera in the 
Meiocene, a few living -pecies,in the Pleiocene, and the rest 
in the Pleistocene. The characteristics of this evolution of living 
forms may be summed up in the following table :—~ 
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Definition of Te ertiary Period by Placental Land Mammals, 





VI. Historic ; in 
whichtheevents 
are recorded in 
history. _ 

. Prehistoric ; in 
which dome-tic 
annals and 
cultrvated fruits 
appear, ` 

£ ` 


. Pleistocene ; in 
which hving 
species of, pla- 
cental mammals 
are more abun- 
dant than the 


~ extinct. 

III Pleiocene ; in 
which living 
species of pla- 
cental mammals 
appear, 

II. Meiocene; in 


which the al- 
hance between 
liv.ng and pla- 
cental mammals 
1, more close 
than before. 





Events included in | Fuunded on discove- 


history. 
o 64 

Man abundant; do- 
mestic annals, 
cultivated fruits, 
spinning, weaving, 
pottery - making, 
mining,commerce; 
the neolthic, 
bronze,gand iron 
_stages of culture, 

Man appears; An- 
thropide ; the 
paleolithic hunt- 
er; living species 
abundant. e 


‘Living species ap- 
pear; apes, Simi- 
ad@, in Southern 
Europe, 


Living genera ap- 
pear; apes, Simt- 
a læ, in Europeand 
North America. 


` 


ries, documents, 
refuse - heaps, 
caves, tombs, 
Camgs, habitations, 
tombs, refuse- 
heaps, surface’ ac- 
cumulation, caves, 
alluvia, peat-bogs, 
submarine forests, 
raised beaches. 


Refuse-heaps, con- 
tents of caves, 
river deposits, sub- 
marine forests, 
boulder — clay, 
nfonaines, marine 
sands, and shingle. 


Frésh - water and 
marine strata ;, 
volcanic débris 
(Auvergne). 

Fresh - water and 
marine strata ; 
volcanic » débris 


(Auvergne) ; lig- 
nites. 


NATURE > ~ 





. . . 

I, Eocene ; in]|Living orders and | Fresh - water and 
which the pla-| families appear;| marine strata ; 
cental mammals| lemurs(Zemuride) | lignites. 
now on earth} in Europe and 
were repre-| North America. - 
sented by allied 
forms belong- - 
ing to existing} >- 7 z 
orgers and 

_ families. 








The orders, families, genera, and species in the above table, 
when traced forward in time, fall into the shape of a genealogical 
tree, with its trunk bidden in the Secondary period, and its 
branchlets (the living species) passing upwards from the 
Pleiccene, a tree of life, with living Mammalia- for its frut 
and foliage. Were the extinct species taken into account, it 

. would be seen that they fill up the intervals separating one 
living form from another, and that they too grow more and more 
like the living forms as they approach nearer to the present day. 
It must be remembered that in the #bove definitions the fossil 
marsupials are purposely ignored, becauge they began their 
specialisation in the Secondary period, and had arrived in the 
Eocene at the stage which is marked by the presence of a living 
genus—the opossum (Dide/phys). 

It will be seen, from the examination of the above table, that 
our inquiry into the antiquity of man is limited to the last four 
of the divisions, The most specialised of all animals cannot be 

` looked for until the higher Mammalia by which he is now sur- 
rounded were alive. We cannot imagine.him ın the Eocene age,, 
ata time when animal life was not sufficiently differentiated to 
present us with any living genera of placental mammals. Nor 
is there any probab lity of his having appeared on the earth 
in the Meiocene, because of the absence of Ingher placental 
mammals belonging to living species. It 1s most unlikely that 
man shou'd have belonged to a fauna in which no other living 
species 9f mammal was present. He belongs to a more ad- 
vanced stage of ev lution than the mid-Meiocene of Thenay, 
as may he seen by a reference to the preceding table. Up to 
this time the evolution of the anımal kingdom had advanced no 
farther than the Simsada in the direction of min, and the apes 
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then haunting the forests of Italy, Francg, and Germany, zepre- 


- sent the highest-type of those on earth. 


- We may also look at the quéstion from another point of view. 
If man were upon the earth in the Meiocene age, it is in- 
credible that he should not have become something else in the 
long lapse of ages, and during the changes in the conditions of 
life by which alt the Meiocene land Mammalia have been so 
profoundly affected, that they have been either exterminated, or 
have assumed new forms. It is impossible to believe that man 
should have been ah exception to the law of change, to which 
all the higher Mammalia have been subjected since the Meiocene 
age. 

N or in the succeeding Pleiocene age can we expect to find man 
upon the earth, because of the very few living species of pla- 
cental mammals then alive. The eviden® brought forward by 
Professor Capellini, in favour of Pleiocene man m Italy, seems 
both to me and to Dr. Evans unsatisfagtory, end that advanced 
by Professor Whitney in support of the existence of Pleiocene 
man in North America, cannot in my opinion be maintained. It 
is not until we arrive at the succeeding stage, or the Pleistocene, 
when living species of Mammalia begin to abound, that we- 
meet with undisputable traces of the presence of man on the 
earth, ; 

The Pleistocene Period.—As œ preliminary to our inquiry w 
must first of all define what is meant by the Pleistocene Period, 
It is the equivalent of the Quaternary of the French, and the. 
Postpleiocene of the older works of Lyell, and it includes all the 
phenomenr known in latitudes outside the Arctic Circle, where 
ice no longer is to be found, under the name of glacial ang inter- 
glacial. It is characterised in Europe, as I have pointed out in 
my work,.on ‘‘ Early Man in Britain,” by the arrival of living 
species, which’ may be conveniently divided into five groups, 
according to their precent habi'ats. The first consists of those 
now found in the temperate zones of Europe, Asia, and North 
America, . It includes the following animals :— sn A 

Mole, musk shrew, common shrew, mouse, beaver, hare, pika, 
pouched marmot, water-vole, red field-vole, short-tailed field- 
vole, Continental field-vole, lynx, wild cat, wolf, fox, marten, 
ermine, stoat, otter, brown bear, grisly bear, badger, horse,’ 
bison, v us, sarga antelope, stag, roe, fallow-deer, ‘wild boar. 

‘The second consists of animals of arctic habit :— y 

Russian vole, Norwegian lemming, arc¥c lemming, varying 
hare, musk sheep, reindeer, arctic fox, glutton. . 

The third is composed of those which enjoy the cold climate 
of mountains :— S18 2 

The snowy vole, Alpine marmot, chamcis, and ibex. - 

‘These animals invaded Europe from Asia, and as the cold 
increased, the temperate group found therr way into Southern 
Europe and Northern Africa, while the arctic division pushed 
as far scuth as the Alps and Pyrenees, ‘ 

The fowth group of invading forms is represented by animals 
now only found in warm countries :— 

Porcupine, lion, panther, African lynx, Caffre cat, spotted 
hyena, striped hyena, and African elephant. 

This group of animals 1s found as far to the north as Yorkshire, 
and as far to the west as Ireland. Among the southern animals, 
too, must be reckoned the hippopotamus, which lived as far 


1 


north as Britain in the Pleiocene age, and in the Pleistocene occurs ` 
in caves and siver deposits, in intimate association with some 


arctic species, such as the rein“eer. 

The fifth group is composed of extinct species, hitherto unknown 
in Europe in the Pleistocene age, such as— p 

The straight-tysked elephant, mammoth, the pigmy elepbants, 
woolly and small-nose rhinoceroses, the Irish elk, pigmy hippo- 
potamus, and the cave bear. KI 

The question as to which of these groups the River-drift ‘man 
belongs must be deferred till we can take a survey of the evidence 
elsewhere, e- = ž 

The early Pleistocene division is characterised hy the presence 
of the temperate and southern species in Britain; the middle 
stage by the presence of the arctic, but not in full force; and the 
late Pleistocene by the abundance of arctic animals, not only in 
Britain, but on the Continent gs far as the Alps and Pyrenees, 
and the lower valley of the Danube. . 

The Early Fleistocene Forest and Mammals of East Anglia.— 
The first view which we get of the' Pleistocene Mammalia in this 
country is offered by the accumulations associated with the buried 
forest of East Anglie. It extends for more than forty miles along 
the ghores of Norfolk and Suffolk, from Cromer to Kessingland, 
passing into the cliff on the oneshang and beneath the sea on the 
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other, The forest wag mainly comrposed of sombre Scotch firs 
and dark eclustering*yews, relieved in the summer by the lighter 
tinted foliage of the spruce and the oak, and in the winter by 
the silvery gleam of the'birches, that clustered thickly with the 
alders in the marshes, and stood ouz from a dense undergrowth of 
„sloes and hazels, Among the animals living in this forest of the 
North Sea were spacies which haunted the valleys of the upper 
Seine atithe time, such as the southern elephant, the Etruscan 
sHinoceros, the deer of the Carnites, extinct horses, and the 
large extinct beaver. There were in addition the shaggy-maned 
mammoth, the straight-tusked elephant, and the big-nosed 
rhinoceros. The stag, the roe, the Irish elk, were in the glades, 
edgwick’s deer, with its many-pointed antlers, the verticorn 
_ deer, andghe gigantic urus. The undergrowth formed a covert 
for the wild boar, and™for beasts of prey, many in species and 
formidable in numbers. The cav2 bear, the hugest of its kind, 
: the sabre-todthedelion, ghe wolf. the fox, and the wolverine. 
“Among the smaller animals were to be noted the musk shrew, 
-the common shrew, and a vole. In the trees were squirrels. 
Under foot the moles raised their hillocks of earth, and from 
between the lofty fronds of the Osmund royal beavers were to'be 
seen building their lodges, and the hippopotamus as he emerged 
from the water and disappeaied in the forest. Out of thirty 
species identified, no less than seventeen are living in some part 
of the world, anc we have there sbviously the stage in the evolu- 
. tion of mammalian life when the living species were becoming 
more abundant than the extinct, We may note, too, the 
absence of arctic animals in this fauna, more particularly of the 
reindeer, 

The presence of these animale in Norfolk and Suffolk implies 

“that at this time Britain was umted to the Continent, and the 
presence of fossil species foun in France indicate a southern 
extension of land in the direction of the Straits of Dover. The 
forest covered a large portion of the area of the’ North Sea, and 
in all probability the Atlantic seaboard was then at the 100- 
fathom line of the west coast of Ireland. 

No traces of man have as yet been discovered, in these deposits, 
although the large percentage cf living species of higher Mam- 
malia indicates that the geological clock had struck the hour when 
he may be looked for, d 
` The Appearance of the River-drift Hunter at Crayford and 
Zrith.—The living gpecies in the forest bed are to be looked 
upon as an ‘advanced guard of a great migration of Asiatic and 
African species, finding their way into North-western Europe, 
over the plains of Russia, and over barriers of land connecting 
Northern Africa with Spain by way of Gibraltar, and with Italy 
by way of Malta and Sicily (see ‘Cave Hunting and Early Man”). 

In the course of time the other livingspecies followed, and 

extinct species became more rare. In the deposits, for instance, 
of the ancient Thames, at Ilford and Grays Thurrock in Essex, 
-and at Erith end Crayford m Kent, out of twenty-six species, six 
only belong to extinct forms—the new-comers comprising the 
lion, wild cat, spotted hyena, and otter, the bison, and the musk 
sheep, A flint flake discovered by the Rev. Osmund Fisher, at 
Crayford, and a second discovered by Messrs. Cheadle and Wood- 
ward, at Erith, prove that man was present in the valley of the 
Thames at this time; while the mote recent discoveries of Mr. 
Flaxman Spurrell indicate the very spots where the paleolithic 
hunter made his.implements, and prove that he used implements 
of the River-drift type, so widely distributed over the surface of 
‘the earth. The arctic animals at this time were present, but not 
in full force, in Southern Bzitain, and the innumerable reindeer 
which characterise the later deposits of the Pleistocene age had. 
‘not, so far as we know, taken possession of the valley of the 
Thames, j 

To what stage in the Pleistocene period are we'to refer these 
traces of the River-drift hunter? The only answer which I am 
able to give isghat the associated animals are intermediate between 
the.Forest-bed group and that which characterises the late Pleis- 
tocene division in the region extending from the Alps an4 the 
‘Pyrenees as far north as Yorkshire. Nonam I able to form en 
opinion about their relation to the submergence of Middle.or 
Northern Britain under the waveg of the glacial sea. , They are 
quite as likely to be pre- as post- glacial. ; 

‘The Relation of the River-drift Hunter of the late Pleistocene to 
the Glaciat Submergence-—The rudely chipped implements of the 
iRiver-drift hunter lie scattered through thelate Pleistocene river 
deposits in Southern and Eastern England in enormous abundance, 
and as a rule in association with the remains of animals of arctic 
and-of warm habit, as wel! gs some or other of the extinct species 
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of reindeer and hippopotamus, along with mammoth and woolly 
rhinoceros. What is their relation to the submergence of the 
land ahd the lowness of the temperature, which combined to- 
gether have resulted in the local phenomena known as glacial 
and interglacial ? . : 
The geographical change in Northern Europe at the close of 
the Forest-bed age was very gat. The forest of the North Sea 
sank beneath the waves, and Britam was depressed to a depth of 
no less than 2,300 feet in the Welsh mountains, and was'reduced 
zo an archipelago of islands, composed of what are now the higher 
lands. The area of the English Channel also was depressed, and 
‘the “silver streak” was somewhat wider than it is now, as is 
proved by the raised beach at Brighton, at Brggklesham, and 
elsewhere, which marks the sea line of the largest island of the 
archipelago, the southern island. gas it may be termed, the northern 
shores of which extended along a line passing from Sristol to 
‘London. The northern shore of the Continent at this time ex- 
Saxony and Poland, into the middle of Russia, Scandinavia being 
ax island from which the glaciers descended into the sea. 
This geographical change was accompanied by a corresponding 
ckange m climafe, Glaciers descended from the higher moun- 


tended eastwards from Abbeville north of the Erzgebirge, through - 


tains to the sea level, and icebergs, meltmg as they passed - 


scuthwards, depositetl their burdens of clay, sand, and erratics, 
which occupy such a wide area in the poftions then submerged 
.o: Britain and the Continent. 

This depression was followed by a re-elevation, by which the 
Eritish Isles, again formed a part of the Continent, and all the 
large tract of country within the 100-fathom line again became 
the feeding-grounds of the late Pleistocene Mammalia, 

An appeal to the animals associated with the River-drift imple- 
ments will not help us to fix the exact relation of man to these 
changes, because they were in Britain before as well as after the 
submergence, and were living throughout in those parts of- Europe 
which were not submerged. It can only be done in areas where 
che submergence is clealy defined. At Salisbury, for instance, 
zhe River-drift hunter may have lived either before, during, or 
after the sduthern cSunties became an island. When, however, 
he hunted the woolly and leptorhine rhinoceros, the mammoth, 
and the horse in the neighbourhood of Baighton, he looked down 
upon a broad expanse of sea, in the spring flecked with small 
icebergs, such as those which dropped their burdens in Brackle- 
sham Bay. At Abbeville, too, he hunted the mammoth, rein- 
deer, and horse down to the mouth of the Somme on the shore 
of the glacial sea. i 

The evidence is equally clear that the River-drift hunter fol- 
lowed the chase in Britain after ıt had emerged from beneath the 
waters of the glacial sea, from the fact that the river deposits in 
which his implements occur either rest upon the glacial clays, or 
are composed of fragments derived from tbem, as in the oft- 
quoted cases of Hoxne and Bedford. Further, it 1s very probable 
that he may have wandered close up to-the edges of the glaciers 
then covering the higher hills of Wales and the Pennine chain. 

The severity of the climate in winter at this time in Britain 1s 
proved, not merely by the presence of the arctic animals, but by 
the numerous ice-borne blocks in the river gravels dropped in the 
spring after the break-up of the frosts. 

The Range of the River-drift Man on the Continent and in 
the Mediterranean Area —The River-drift man 1s proved, by the 
implements which he lefte behind, to have wandered over the 
whole of France, and to have hunted the same anmnals in the 
valleys of the Loire and the Garonne as in the valley of the~ 
Thames, In the Iberian peninsula he was a contemporary of 
the African elephant, the mammoth, and the straight-tusked 
elephant, and he occupied the neighbourhood bojh of Madrid 
and Lisbon. He also ranged over Italy, leaving traces of his 
presence in the Abruzzo, and in Greece he was a contemporary 
of the extinct pigmy hippopotamus (Æ. Pentlandi).' South of 
the Mediterranean his implements have been met with in Oran, 
and near Kolea in Algeria, and in Egypt in several localities. 
At Luxor they have been discovered by General Pitt-Rivers in 
the breccia, out of which arg hewn the tombs of the kings, ı 1n 
Palestine they have been obtained by the Abbé Richard between 
Mount Tabor and the sea of Trberias, and by Mr! Stopes between 
Jerusalem and Bethlehem. Throughout this wide area the im- 
plements, for the mast part of fint or of quartzite, are of the 
same rude types, and these is'no difference to be noted between 
the Aaches found in the caves of Cresswell in Derbyshire, and those 
of Thebes, or between those of the valley of the Somme and those 
of Palestine. Nor is our survey yet ended. 
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The River-drift, Man in India,—The researches of Foote, 
King, Medlicott, Hacket, and Ball, establish the fact that the, 
River-diift hunter ranged over the Indian peninsula from Madras 
as far north as the valley of the Nerbudda. Here we find him 
-forming part of a fauna in which there are species now living in 
Iida, Zuch as the Indian rMinocgros and the arnee, and extinct 
types of oxen and elephants. There were two extinct hi ppo potami 
in the rivers, and living gavials, turtles, and tortoises. It is plain, 
‘therefore, that ab this time the fauna of India stood in the same 
relation to the present fauna as the European fauna of the late 
Pleistocene does to that now living in Europe. In‘both there 
was a simular as.ociation of extinct and living forms, from both 
the genus ipPepotamus has disappeared in the lapse of.tume, and 
in both man forms the central fi 

The River-drift Hunter in Meh Anterica.—We are led from 
the region of tropical India to the banks of the Delaware in New 
Jersey by‘the recent discoveries of Dr. C. C Abbott in the 
neighbourhood of Trenton. After a study of his collections in 
the Peabody Museum in. Cambridge, Mass., I have had the 
opportunity of examining all the specimens found up to that-time, 
and of visiting the locality in company with Dr. Abbott and 
Professors Haynes and Lewis, The implements are of the same 
type as those of the river gravels of Eurgpe, and occur under 
exactly the same conditions as tho-e of Franceand Britain, They 
are found in a plateau of river gravel forming a terrace over- 
looking the river, and composed of materials washed down frome 
the old terminal moraine which strikes across the State of New 
Jersey to the westward. The large blocks of stone and the general 

-character of the gravel point out that during the time of its accu- 
mula'ion there were ice-rafts floating down the Delaware in the 
spring, as ın the Thames, the Seine, and the Somme. According 
to Professor Lewis it was formed during the time when the glacier 
‘of the Deleware was retreating (‘ late glacial’), or at a later 
‘period (‘post-glacial’). The physical evidence 1s clem that it 
-belongs to the same age as deposits with similar remains in 
Britain, The animal remains also point to the same conclusion. 
x tusk of mastodon.is in Dr. Cooke’s collgction at, Brunswick, 

New Jersey, obtained from the gravel, and Dr. Abbott records 
the tooth of a reindeer.and the. bones of a,bison from Trenton. 
Here, too, living and extinct species are found side by side, 

Thus m our survey of the group of animals surrounding man 
‘when he first appeared in Europe, India, and North America, 
we see that in all three regions, so widely removed from each 
other, the animal life was in the same stage of evolution, and 

“the old order’ was yielding ‘place unto the new.’ The River- 
-drift man is, proved by his surroundings to belong to the 
Pleistocene age in all three. 

The evidence of Paleolithic man in South Africa seems to me 
unsatisfactory, because as yet the age of the deposits in which 
‘the implements are found has not been decided. 

General Conclusions.—It remains now for us to sum up the re- 
sults of this inquiry, in which we have been led very-far afield, 
The identity | of the implements of the River-drift hunter proves 
that he was in the same ride state of.civilisation, if it cın he 
called civilisation, in the Old and New Worlds, when the hands of 
the geological clock pointed to the same hour. It is not a litle 
strange that his mode of life should have been the same iu the 
forests to the north and south, of the Mediterranean, in Palestine, 
in the tropical forests of India, and on the western shores of the 
Atlantic, The hunter of the reindeer ih the valley of the Delaware 

was to all intents and purposes the same ort of savage as the 
shunter of the reindeer on the banks of the Wiley or of the Solent. 
‘It does not; howéver, follow.that this identity of implements im- 
plies that the same race of men were spread over this vast tract. 
It points rather to a primeval condition of savagery fiom which 
mankind has emerged in the long ages which separate it from 
“our own time. 

It may further be*inferred, from ls ‘wide-spread range, that 
the River-drift man (assuming that mankind sprang from one 
centre) must have inhabited the earth for a long time, and thit 
‘his dispersal took place before the glacial submergence and the 

‘lowering ofthe temperature in “Northern Europe, Asia, and 
America. It is not reasonable to suppose that the Straits of 
Behring would have offered a free passage, either to the River-_ 
drift man from Asia to America, or to ‘American animals from 

- America to Europe, or vice versd, while there was a vast barrier 
of ice or of sea, or of both, in.the hèh northern latitudes. 

J therefore feel inclined to view the River-drift hunter as having 

‘ invaded Euope in pre-glacial times along with the other living 
species which then appeared. The evidence, as I have already 
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pointed out, is conclusive that he was alsp glacial and ; post- 
glacial. 
In all probability the birthplace of man was in a warm if not 


.a typpical region of Asia, in ‘a garden of Eden, and from this 


the River-drift man found his way into those regions where his 
implements occur. In India he was a member of a tropical 
fauna, and his distribution in Europe and along the shores of the 
Mediterranean prove him to have belonged either to the temperate 
or the southern fauna in those regions. 

, It will naturally be asked, to what race can the River-drift 
man be referred? The question, in my opinion, cannot be 


answered in the present stage of the inquuy, because the few. ` 


fragments of human bones discovered along with the implements- 
afe too imperfect to afford any clue. Ngy can we nftasure the 
interval in terms of years which separates,the River-drift man 
from the.present day, either by assuming that the glacial period 
was due to astronomical causes, and then proéeeding to calculate 
the time necessary for them to produce their result, or by an 
appeal to the erosion of valleys or the retroces-~ion of ‘waterfalls, 
The interval-must, however, have been very great to allow of the 
changes in geography and'climate, and the distribution of animals 
which has taken place—the succession of races, and the develop- 
ment of civilisation before history began. Standing before the 
rock-hewn tombs of the kings at Luxor, we may realise the 
impossibility of fixmg the time when the River-drift hunter lived 
on the site of ancient Thebes, or of measuring the lapse of time ` 
beween his days and the splendour of the civilisation of 

gy pt 

In this inquiry, which is all too long, I fear, for my aŭdience 


-and all too short, I know, for my subject, I have purposely 


omitted all reference to the successor of zhe River-drift man in . 
Europe—the Cave man, who was‘in.a higher stage of the hunter 
civilisation. In the course of my remarks you will have seen 
that the story told by the rudely chipped implements found at 
our very doors in this place, forms a part of the wider story of 
the first appearance of man, and of his distiibution on the earth , 
—a story which is to my mind not unfitting as an introduction’ 
to the work of the Anthropological Section at this meeting of 
the Briti-h Association. 
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GEOGRAPHY 


OPENING ADDRESS BY SIR RICHARD TEMPLE, BART., G.C.S.B, 
D.C.L, F.R.G.S., PRESIDENT OF THE SECTION 


‘The Central Plateau of Asia 


THE subject chosen for this addrevs is the Plateau of mid-Asia. 
This area, which is one of the most wonderful on the surface of 
the earth, contains nearly 3,000,000 ef English square miles, 
and is equal to three-fourths of Europe. Its limits, its exterior 
configuration, its. central and commanding situation in the Asiatic 
continent, will be clearly perceived fiom the large diagram of 
Asia which is exhibited here. As compared with some of the 
more favoured regions, it is singularly destitute of natural advan- 
tages. Though it has several deep depressions of surface, yet 
its general elevation is very considerable, and some of its large 
districts are the most elevated in the globe. .It is walled in from 
the outer world and excluded from the benign influences of the 
sea by mountain chains. Its climate then is very severe on the 
whole, more distinguished for cold than for heat, but often dis- 
playmg extremes of temperature high as well as low. It offers, 
from the character of its contour, extraordinary obstacles to 
communication by land or water. Though seldom inaccessible 
to courageous explorers, it is generally hard of access, and in 
several rexpects very inhospitable. In the progress of civilisation 


it is, with reference to its historic past, excesswely backward, . 


Its capacities for the production of wealth have been but little 
developed. Its -papulation is scanty, scattered, and uncultured. 
Its agriculture comprises only a few areas widely sezregated 
from each other, and many + its largest districts are amazingly 
desolate. 

Nevertheless this plateau has eminent claims on the attention 
of geographers, for several reasons which may be summarised 
thus :— 

1, A mountain „system which dominates the greater part of 
Asia, and includes stupendous ranges with the loftiest peaks yet 
discovered in the world. 

2. Aseries of’ heights and®depwessions almost like the steps 
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of a staircase witkin® the mountainous circumvallation of the 
platear. 

3. The sources and the permanent supply of rivers which, 
passing from the plateau, flow through densely populated 
regions, and help to sustain the most numerous families of the 
human race, 

4. A lacustrine system, comprising lakes of which some are 
saline while others have fresh water, and of which many are 
situated at great altitudes, 

5. The home of conquering races, whence warrior hordes 
poured during several centuries over nearly al] Asia and a large 
part of Europe. p 

6. Natural preducts cf value, variety, ‘or interest, and pastoral 
resources*susceptible of indefinite development, : 

7, An enormous field for scientific research, with many regions 
which, though not whelly undiscovered, yet need much further 
discovery. ° . 

8. An imperial jurisdiction offering many problems for the 
consideration of social inquirers. 

I shall now cffer a biief explanation regarding each of the 
eight points stated above. 

In the first place it will be seen from the diagram that the 





-~ plateau, in shape somewhat of an irregular rhomboid, 1s com- 


pletely enclosec by six grand ranges of mountains, namely, the 
Himalayas looking south towards India, the Pamir looking west 
towards Central Asia, the Altai looking north towards Siberia, 
the Yablonoi looking north-east towards Eastern Siberia, the 
Yun-ling and the Inshan (inclusive of the Khingan), looking 
towards China, These several ranges preserve generally a con- 
siderable altitude varying from 6000 to 25,000 feet above sea- 
level, and reaching in the Himalayas to more than 29,000 feet, 
The tallest of these summits have been accurately measured by 
the Great Trigonometrical Survey of India. Their altitude is 
about double that of the highest mountains in Europe, and sur- 
passes any al'itude yet observed in any quarter of the globe, 
ut as a great part of these several ranges is as yet unsurveyed 
by trigonometry, it is posible that still gieater heights may be 
discovered, and that ‘‘excelsior” may pbe the proud answer 
rendered by the everlasting bills to human investigation. 

Regarding these and the other chains yet to be mentioned, it 
must be borne in mind that there are many cross ranges and 
transverse lines of rSuntains. Even the chains, too, often cov- 
sist of detached groups separated by deep valleys. It is by 
observing the posizion of the groups relatively to one another 
that the tencency of the chain can be discerned. 

Such being the outer barrieis of our plateau, there are within 
it two great ranges mainly parallel and running from west to 
east, namely, the Kuen-lun and the Thian Shan. 

While the Himalayas form the southern flank of the great 
Tibetan upland, the Kuen-lun constitutes the northern. The 
modicum of knowledge possessed by us regarding the Kuen lun, 
a most important factor in the geography of our plateau, is 
largely due to the praiseworthy travels of the Russian Prej2- 
valsky. This rarge may be said in a certain sense to overlook 
the Tarim basin ending in Lake Lob, though the mountains are 
actually distant more than a hundred miles from that lake. It 
forms the southern bouhdary of the Tarim basin, which contains 
some of the few beautiful tracts in our plateau. If there be such 
a thing as a backbone to these :egions, or anything like a dorsal 
ridge, it consists of the Kuen-lun. i 

The Tkian Shan starts from the Pamir, and runs westward for 
full 1500 miles, till ıt joins with some of its spurs the uplands of 
Mongolia pioper, or touches with others the dreary desert of 
Gobi. As the Kuen-lun forms the southern boundary of the 


_ Tarim basin, so the Thian Shan constitutes the northern. 


Connected with the north-western part of the Himalayas is 
another range which some regard as an offshoot, but which 
others treat s@parately under the name of Karahuram. Together 
with the Himalayas it joins the Pamir. : 

Thus three of the greatest mountain ranges in Asia converge 
upon the Pamir, or according to some are there interlaced ; 
namely, the Himalayas, the Kuen-lun, and the Thian Shar; to 
which perhaps two others migh@ be added, namely, the Kara- 
kuram just mentioned end the Altai. But it may be more accu- 
rately said that the outer border of our plateau north of the Pamir 
is formed by the terminal spurs of the Thian Shan. Itis zo be 
remembered also that the Indian Caucasus—which does not 
concern our plateau diectly enough to fall within this address— 
probably joins the Pamir, In general terms, the convergenee of 
mountain 1anges on the Pawar renders it geographically the most 
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important position in Avia. The umnstrycted Asiaticse have 
eviaced a hazy admiration of its grandeur by calling it ‘‘ the roof 
of the world.” The comparatively instructed Europeans have 
revered it as the source of the classic Oxus, and as fraught with 
political considerations. Unless further discoveries shall alter 
exsting information, we may exptct that completely informed 
geographers will consider that this Pamir is the mother of 
mountains, thet other ranges are to it as the branches are to 
the root, and that here if anywhere is the true boss of the 
Asiatic shield, 

In the second place the vast surface of our plateau, though 
almost uninterruptedly environed by its rocky walls, presents an 
extraordinary series of elevations and depressiom® In the heart 
of the plateau there 1s the depression known to geographers as 
the Western Gobi, sometimes @lled the Tarim basin. Within 
this there is the Lob Lake or Lob Nor, truly an inland sea into 
which the waters of several rivers ultimately flow, finding’ no 
vent towards the ocean ‘The total length of the Tarim River - 
with its affuents debouching into Lob Nor, cannot be less than 
Soo miles. This curiou. and interesting lake is not more than 
2000 feet above, sea-leveband forms almost the lowest dip ineour 
plateau. It1, like the bottom of a vast platter, or the centre in 
the hollow of a mighty hand. Around this depression there are 
on all sides uplands of various heights like gradations in the 
Asiatic terrace terminating in the intermediate ranges, or in the 
outer circumvallation of mountains already described. On the 
east side of it there ıs the tract called Eastern Gobi, partly 
desert, and Mongolia, averaging 4000 feet above sea-level; on 
the north the Altai uplands, exceeding 5000 feet. On the west 
the Pamir rises abruptly, exceeding 13,000 feet; on the south . 
Tibet, with equal abruptness, having an average altitude of 
15,000 feet above sea-level, thus being the loftiest expanse in 
the world; and on the south-east the tract around the Kuku 
Nor Lake, 10,000 feet. 

Further, there 1s a detached depression known as the Zun- 
garian Strait, extending to the northern confine of our plateau 
between the Thian Shan and the Altai ranges. Thuis strait, 
hardly exceeding 2000 feet above sea-level, is as low as, perhaps 
even lower than, any part of our plateau, and is very near 
breaking its continuity, which may be considered as being just 
saved by the comparatively humble altitude above mentioned, 
The depression is geographically important as forming the ‘only 
broad pass between our plateau and the world without. It runs 
from Mongolia, the most important tract within our plateau, to 
Siberia outside. Great value was, in early times, attached by 
the Chinese to it, as being the only natural lughway on a large 
scale between Northern and Central Asia. 

The existence of this and the other depressions above de- 
scribed has led to interesting speculations among geologists as to 
their having been in primeval times within our plateau at least 
one inland sea as large as the Mediterranean of Europe. ` 

Be that as ıt may, there is no doubt that a process of desicca- 
tion has been going on within our plateau during historic ages, 
whereby the climate is considerably affected, and many signs or 
evidences show that this process is still in operation. í 

On most of its sides our plateau is extraordinarily inaccessible, 
the passes being steep in the extreme, and culminating m ridges 
18,000 to 20,000 feet above sea-level, Towards Siberia the 
Altai passes are easier, and on the north-east between Mongolia 
and China there are several passes that have witnessed the his- 
toric outpourings of the Mongol hordes, and which are ominously 
remembered by the Chinese as the openings through which their 
invaders rushed like the great river ın flood, or the landshp from 
the mountain «ide, or the avalanche sweeping along the boulders 
and débris to the destruction of the valleys bene2th. 

‘Lhe great desert of Eastern Gobi occupies the eastern portion 
of our plateau. With its accumulating forces of sand and pow- 
dered earth it has a tendency to encroach, and is regarded by 
man witha vague ane Its present extent is enormous, being 
not less than half a million of square miles. Nor does it exist 
alone within ou: plateau, for between the Tarim basin and the 
Kuen-lun spurs there ıs a les#er desert called Takla-makan, with 
Ico,000 sqare mules of area It may probably be found that 
these two deserts join or are otherwise connected. 

In the third place we have noted that while the prevailing 
characteristics of our®plateau are wildness, ruggedness, or deso- 
lation, yet withn it are the sources of several great rivers which 
sustain the most teeming peoples on the face of the earth. The 
monarch as it were of all these noble waters is the Yang-tse- 
Kiang. Though its head streams*have been but ERE 
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` explaed, yet its ue source is known to bein the Kuen-lun 
Mountains already mentioned. After quitting our.plateau and 
passing out of its prison-house in the mountains through natural 
gates of the utmost magnificence, it permeates the most thickly- 
peopled provinces of China—provinces inhabited by about 120 
‘millions of souls: It sustain the Jife of this enormous popula- 
tion by supplying the necessary moistme and by affording the 
means of irrigation and of water-traffic. -No river has ever in 


, 


‘ ancient or mcdern times played so important a -part in the 


` 


- increase of the human race as the Yang-tse-Kiang., Its supply 
of: water is immense and unfailing, and this most essential 
characteristic is caused by its connection with the snow-clad and 
ice-bound regigms of our plateau, within Which it has a course of 
760 mles before entering China proper. Amidst the same 
-Kuen-lun range, the Hoang-ho @rises, from unexplored springs, 
which the Chinese figme to themselves as ‘‘the starry sea.” 
After bursting through several water-sheds, making wandrous 


- bends from its main direction near the base of cur plateau, and 
. changwg its course more: than once to the confusion of com- 


parative geography, it traverses Northern China and confers 
agwcultural prosperity on some 70,coogoo of souls. It also has 
a cour e of some 400 miles within our plateau, in consequence 
of which its water-:upply is perennially snow-fed. Again, the 
Irawady and the Mekbong, the former watering Burma, and the 
latter watering Cambodia, rise in the offshoots of the Kuen-lun. 
That region, then, in respect of the parentage of importante 
rivers stands in the first rank, This beneficent circumstance 
ari-es from the direction of subsidiary ranges which admit to this 
part of our plateau some of the moisture-laden breezes from the 
Pacific Ocean, ’ 

Similarly the two- Indian rivers, the Brahmaputra, and thé 
Indus with its affluent, the Satlej, have their origin at a great 
distance within our plateau, and their water-supply is indefinitely 
augmented in censequence. Notwithstanding the vast volume of 
their waters, these 1ivers play an economic part which, though 

„great, is much less than that of the main Chinese rivers. The 
Brahmaputra above its juncuon with the Megna cannot be said 
to sustain more than 15,000,000 of people; and the Indus, 
together with the Satlej, may sapport 12,000,000, The Ganges 
and Jamna, issuing from masses of snow on the southern scarp of 
our plateau, sustain before their junction at Allahabad a popula- 
tion of -30,000,000— quite nrespective of the deltaic populaticn 
of the lower Ganges for whom moisture is supplied from other 
sources. Of these Indian rivers the waters, perpetually snow- 
fed, are largely drawn away for canals of irrigation on a grand 
scale. - Taken all in all, despi e defects, the Ganges Canal is the 
most imposing example of hydraulic engineering that has yet 
been seen, From the vlaciers of the Pamir and the western 
terminus of the Thian Shan there spring the bead-streams of the 
Oxus, the Jaxarte:, and othe: rivers, ending in the inland sea of 
Aral. To these, m Persian phra-e, the epithet of “ gold- 
scatterer” or ‘‘ wealth dispenser”? 1s felicitously applied by the 
natives. - - 

Of the rivers rising in the northern section of our plateau, the 
Amur has possibilities of which the future may see the develop- 
ment. But the great rivers of Sibeiia, such as the Obe, the 
Yenisei, and the Lena, though flowing through ich soils and 
affording-maivelluus facilities for several systems of inland navi- 
gation to be connected with each other, yet have their long 
estuaries in the permanently frost-tdund lands of the Tundra, 
and their mouths in the Arctic waters frozen during most months 
of the year. Therefore they can never, in economic importance, . 
vie with the rivers above mentioned, wh'th flow into the Pacific 
and Indian Oceans. ‘ nt i 3 

In the fourth place, the lacustrine system, though not compar- 
able to that of North America or of Central Africa, and not ap- 
proaching in beauty or interest that of Southern Europe, is jet 
very coniderable. It ıs not, however, the only one in Asia, 
and from it must be excluded the:three great Siberian lakes of 
Issykkul, of Baikal, and of Balkash, which, though connected 
with our plateau, are beyond its actual limits, Exclusive of 
these, however, the lakes, great and small,, within our plateau, 
are extraordinarily numerous. Not less than a hundred of them 
may be counted on the maps of this. region. Of these lakes, 
however, some are incignificant, being little moe than saline 
swampy Others, again, as the Pangon’, though romantically 
beautiful—reposivg at an altitude eQual to that of ‘the highest 
European mountains, and reflecting the ; erennial snow of sur- 
rounding peaks—do not illustrate specially any geographical 
problem, nor produce -any economic result. But ‘some may “be 


-$ 


selected as having a scientific interest irreapeçtive of beauty or of 
strangeness, i . 
The Lahe Victoria, discovėred by Wood in 1838, rests iú the 
heart of the Pamir, already mentioned, at an elevation of 14,000 
feet above sea-level, Itis frozen over during the greater pàrt of 
the year, and lies with a gli-tening and polished surface in the 
midst of a snow-whitened waste. In that state it powerfully 
affects the imagination of the spectator who reaches it as the final 
goal, after a protracted and toilsome ascent from the bairen or 
deserted plains of Ariana, It ıs the source of the Oxus, and is 
near the Loint of contact between the British and the Russian 
political systems in Asia, ; : 
In the sharpest contrast to a highly-placed Pamir lake is the 
Lake Lob, already mentioned. Shallow, water, sed@y morass, 
dreary sands, parched forests, the monotony of desolation, are 
reported to be its characteristics, It apparently copsists of the 
dregs of an inland sea that is mostly dried up,'andis, as it were, 


“kept alive only by the Tarim river, which has its sources in the 


everlasting snows of the Pamir. 


Despite the proximity of saline 
tracts, the lake has fresh water. 


Near it isa great desert, of 


which the soil, though now arid and friable, owing to the gradual 


desiccation, was once more or less productive, and where a 
population has prubably become extinc: or has disappeared by 
migration, ¥ 

-The Pamir then is a water-parting for two inland seas, one the 
Aral, beyond our plateau, the other Lob Nor within it—both 
saved from speedy desiccation only by the influx of rivers from 
the snow line. : ae 

Again in contrast is the Kuku Nor, a sheet of water “to,000 
feet above sea-level, in the eastern section of the Kuen-lun 
mountains, near the source of the Hoang-ho, > Its waters, pro- 


found.ard saline, have a dark azure hue. which is compared by , 
It 1s in the ` 


the natives to that of the exquisite silks in China. 
Tangut region, mentioned by Marco Polo in his Itinerary. In 
respect to the lakes in this region, and especially the morasses of 
Tsaidam, there are geological speculations as to another Asiatic 
Mediterranean (besides that already mentioned), long since dried 
up, whereof there are a few widely-scattered remnants, among 
which the Kuku Nor is one. -a 

Lastly, a word of passing notice may be devoted to two among 


the Tibetan lakes, that of Tengri, near Lhassa, on the shore of 
‘which stands a'venerated Buddhist convent, end the Bul-tso, from 


which have been obtained quantities of the best borax. 


Jn the fifth place, the north-eastern part of our plateau was ` 


during remote ages, beyond the ken of history, the home of hardy 
and aggressive Tartars. These Tartar races, dwelling among the 
uplands in he lee of the mountains, used for many centuries to 
emeige and harry the fertile Chinese plains lying between the 
mountains and the Pacific Ocean, .It was to ward. off these in- 
cursions that the Great Wall was constructed, winding like a vast 
serpent of stone along the r.dges of mountains for 2,000 miles 
frum the Pacific coast to the Siberian confines. The cost and 


lab ur expended on this amazing work attes: the dread with which - 


the Tartar highlanders had in pired the Chinese Icwlanders, 
Some centuries after the building of the Wall, the most warlike 
among the Tartar tribes, ın the council of theirnati nal assembly, 
acclaimed Temujin as their hing, in the year 1206 A.D. ‘He took 
a title which i translated by Europeans as Chinghiz Khan, a title 
which for two centuries or more was the best known namein the 
whole wurld. At the head of his Tartar adherents, he first 
subdued the other kindred tribes of our plateau. Then he 
organised and disciplined the whole Tartar manhood into an 
army of horsemen. This is the most wonderful instance of 
military mobiliration known to history ancient or modern. Its 
results too were equally appalling. In medieval times the 


marches of the Arabs and the Saracens, in modern times - 


the expeditions of Napoleon, have. dazzled Asia or Europe. 
These were hardly, however, equal to the di-tagt conquests of 
Alexander the Great in ancient times. » But even the wars of 
Alexander were perhaps surpassed by the ravages of Chinghiz 
Khan and the Tartars of our plateau. The counties of China, 
India, Afghanistan, Bactria, Persia, the Aral-Caspian basin, 
Siberia, Asia Minor, Russiagwere overrun within a hundred 
years by Chinghiz Khan, his lieutenants, and his immediate 
descendants. Thus, through the hordes of our plateau there 
was establivhed a dominion stretching from Cape Comorin near, 
the equator, to the Arctic Ocean, and from the Pacific shores to 
the banks of the Vistula in Poland. The latest historian of the 
Mengols considers that nothing but the unexpected death of the 
Tartar sovereign, and the political gombinatcons arising in con- 
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sequence, within this, vary plateau cf ours, prevented the Tartar 
invasion from spreading even to Western Europe. Though it 
is: often held that these terrific events Have been overruled by 
Providence for the progress of mankind, still at the time prey 
caused what Gibbon truly calls a shipwreck-of nations, Not- 
withstanding this, the Tartars won, m a certain sense, ‘an 

, unparalleled. success, which is attributed.to the geographical 
circumstances of our plateau. , 

The influence of. the precipice, the forests, the prairies, the 
wild sports, in forming the national character is so obvious that 
it. need‘not be specified. We readily understand how the 
sturdy mountaineer, the daring kunter, thé practised archer be- 
comes the able. soldier. In Mongolias however, the local 


. - Speciality avas this, thgt the practically boundless extent of the 


pasturage and the nutritious richaess of its quality, induced the 
people to maintain countless korses, cows, buffaloes, sheep, 
goats, and camel¢, neglecting che tillage of the soil, never 
building houses, but living in tents made cf warm felt, accumu- 
lating a certain sort of rude wealth, still roving and roaming 
about at some seasons incessantly from one encampment or one 
grazing-ground to another, dragging with them their families 
and their effects by means of the pack animals and the roomy 
waggons drawn by many. oxen yohed abreast. Thus was a truly 
nomadic existence practised on the largest scale ever, known. 
Mongol armies, better crilled, armed, accoutred, and equipped 
than any forces then known ‘in the civilised world, would 
emerge from our plateau into the-inhabited plains around, and 
would observe houses and towns for the first time. It is even 
allege? that some of them had never seen cultivated crops before. 

In this state of existence the temptations to depredation of 
all sorts were exce sive, and the danger. from the climate, the 
_savagery of nature, and the wild beasts as always imminent. 
Consequently the Mongals werz obliged to hold- themselves to- 
gether by the cohesion of families, clans and tribes. Thus by 
the force of circumstances a social organisation was established 
which proved the foundation-o? a miltary discipline suitable to 
the genius of the people, almost self-acting, and unfailing even 
_in the remotest expeditions. The horses, too, upon which the 
Mongol warriors mainly depended, naturally fell into the 
training ; being always turned out to graze in herds, they 
habitually kept together, and the field manoeuvre fixed habits 
which-had been already acquired. Jt used to be remarked that 
a line of Mongol cavalry was like a rope or a cham perfectly 
flexible but never parted. ' 

The’ Mongcdian food included little of cereals or vegetables, 

- but consisted mainly of cheese and meat. For stimulating drink 
-there was the fermented mare’s milk. The name ‘koumis’ or 
. ‘prepared milk,’ apparently much esteemed medically now-a- 
days, is a Mongolian word. Manifestly, men tkus nurtured 
could live in the saddle day and night, carrymg with them their 
sustenance in the smallest corcpass, and scarcely halting to eat 
or drink, Thus the hardihocd evinced on protracted marches, 
which would ctherwise be incredible, can be accounted for. 

Its probable that this diet while sustaining vivacity produced 
also a violence of disposition. Certainly, ruthlessness, cruelty, 
indifference.to suffering charccterited the Mongols and marred 
the effect of thew grand qualiies. Massacres, holocausts, con- 
flagrations marked their warlike operations, . Even famines and 
epidemics have hardly done more for depopulation than the 
Mongol conquests. A Mongolian chief would say that the 
keenest enjoymet in life was to stamp upon a beaten enemy, to 
seize his family, and despoil Lis encampment. 

It is not the purpose of this address go describe the 
policy of the Mongols or the institutions which they founded 
in conquered countries. A few salient points only have been 
indicated in reference-to the geography of our platean. It 
is here, near what is now*known as the upper regions of the 
Amur, that the Onon, the Orkhon, and the Kerulen, classic 
streams in Mongol story, take their source. Here is the 
site of Kara Koron, the emperors head-quarter encamp- 
ment. Here the Kurultai assemblies were held to decide the 
fate of nationalities. Here were the camps, the Urts, and 
Urdus, rude names at first unpynounceable in the civilised 
world, but soon to become termbly familar. Here were the 
hordes mustered under their banners, «ach standard having its 
distinctive colour, the supreme ensign being, however, the yak’s 
tail raised aloft. Hither, also, the corpse of Chinghiz Khan 
was borne in a cumbrous cctafalque, dragged through the deep 
loam by oxen yoked twenty abreast, while his henchmen changed 
a.dirge which was a pathetic gffuston from the heart ofa valiant 


nation, and was full of poetic images drawn from the Mongolian 
surroundings. 

In the sixth place; though our plateau has possessed, and still 
possesses, some patches of fine cultiva ion, such as those in the 
Upper Tarim basin, near Yarkand and Kashgar, and some near 

_Lhassain Tibet, still it has coppar&tively but little of agriculture, 
of trade, or of industry. Kevertheless -it has many natural 
resource» of vglue and interest, while its pastoral rescurces have 
proved astonishing. Its breed of horses, though by no means 
the finest, has yet been quite the largest ever known. ` These 
horses have never displayed the beauty of, the Arabran or the 
size of the Tukoman breed. They are middle sized, and do 
not attain the «peed of thoroughbreds, But in netblenes» amidst 
rugged ground, ın endurance over lengthened distances, and in 
preserving their condition with @canty nourishment, tley are un- 
rivalled. ‘Their numbers tuo may well exercise the imaginatjcn 
of ‘modern breeders, For m°ny years the Tartar emperors 
maintained in. the field at least 500,000 cavalry, for which the 
horses were drawn chiefly from our plateau. This enormous, 
cavalry forge was engaged in fighting over an area of many 
thousand miles in length'and breadth, during which operations 
much desperate resistance was encountered. 
in steep ascents and descents, in traversing deserts, in “crossing 
frozen lakes, in swimming rapid rivers. How vastly numerous 
then must have been the casualties among these horses, and how 

eimmense the breeding studs. The pasturage too was so potent 
in nutritive qualities that ordinarily there was risk of animals 
suffermg from repletion, and emaciated creatures rapidly gained 
flesh and strength. 


US 


It was occupied . 


In other respects too the fauna are noteworthy—the sheep and ' i 


goats, with wool or down of the softest texture—the buffalo ’ 
herds and the yaks mured to the sharpest cold—the gazelles 
careering in thousands—the untameable camel of: the- desert 
having a speed and. agility unknown in other species-——the wild 
astes and the white wolves—the waterfowl at times like clouds ° 
darkening the air, ee 

The flora, too, thgugh less abundant, has its specialities—the 
pointed grasses sharp enough to pierce leather, the gigantic , 
rhubarb, the magnificent holly, the branching jumper. 

The mineral “resources of the Kuen-lun are ceriamly enor- 
mous ; nobody yet knows how gieat they may prove. Indeed 
our plateau ıs remarkable for the antimony, the sulphur, the 
saltpetre, the borax, the gold-washings, the turquoise, and the 
classic jadestone, ` 

In the seventh place, the field offered by our platéau for 
scientific reseaich will be apparent from even a cursory consider -' 
ation of the stage to which oar knowledge has reached. From 
the second of the two diagfams, which shows in deep pink those, 
portions of Asia that have been professionally surveyed, in light 
pink those that have been roughly surveyed, in lighter yank those 
that have been explored only, and in white those that are unex- 
plored—it will be seen that almost the whole of our plateau 1s 
uncurveyed, and that while much of it has been explored more 
or less, some portions yet await exploration. For some time, 
however, it has been the sphere chosen by many among the-most 
skilful, er during, and intrepid travellers of Europe.. The journeys 
of the Russian Preyevalsky in the Tarim basin and Mongolia, of 
Potanin and Rafailoff ın the same region, of Malussovsk: near 
Kobdo, of the French missiouaries Gabet and Huc in Mongolia, 
of the Bishop Desgodius in Tibet, of the German Schlagintweit 
in Turkestan, ofthe Emglishmen Forsyth, Trotter, Johnson, Shaw, 
Hayward in the Tarim basin, of Wood in the Paymir, of Ney Elias 
in Mongolia, of Delmar Morgan in Kulja, of Bogle and Manning 
in Tibet, while teaching us very much, have yet left our minds 
dazzled with a sense_ of what remains to be learnt. Even the 
trigonometrical determination of the Himalayan summits by the 
English Surveyors Genera!, namely, Everest, Waugh, and 
Walker, the researches of Basevi, Stolicksa, Godwin-Austen, 
Thomson, Biddulph, ia the same quarter, and the Siberian’ 

“surveys by the Russians among the Altai and Tian Shan 
mountains, have brougbt us unly to the verge of half-discovered _ 
or undiscovered countries. Phe greatest unexplored region in 
all Asia, namely the Kuen-lun range, lies ın the very heart of 
our plateau. Jt is remarkable too that if the principal geogra- 
phical problems awaiting solution in Asia be specified, such as 
the true and ultimate Sources of the Hoang-ho, the Irawady, the 
Salwin, the Mekhong, the relation of the San-po with the 
Brahmaputra, the connecting }mhks between the Kuen-lun and 
the Chinese mountain chains, they will be fourd to concern our 
plateau, s 
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At a few poiats only has our plateau been penetrated by geo- 
logical surveys, namely, in some parts of the Altai and at the 
western end of the Thian Shan ; and these surveys are Russian. 
But the formations, the strata, the upheavals, the denudations, 
the fluvial action, awaiting scientific examination, are indesert- 
bably great. A notion of some gf the questions inviting inquiry 
from the geologist and paleontologist may be gathered from 
what has been already said under previous headiggs im respect to 
the general de-1ecation and the subsidence or evaporation of the 
primeval waters, 

To the natnralist few regions present more surpri-ing oppor- 
tunities for the observation of the coming, the resting, the depart- 
ing of migratery birds. 

To meteorologists many of the natural phenomena must prove 
highly interesting—the causati@a of the wondrous dryness, the 
effects produced on animal comfort by the rarefaction of the air, 
the mummified bodies dried up without undergoing putrefaction, 
the clouds of salt particles driven along by furious gusts and 
filling the atmosphere, the fires m the parched vegetation of the 
desert, the spontaneous ignition of coal-beds, the caves emitting 
sulphurous gases, the rocky girdle of syenite bounding the Gobi 
desert, the gradual contraction of the glaciers, the ordinarily 
rainless zones sometimes invaded by rain-storms with a downpour 
like that of the tropigs. i 

In the eighth place, our plateau is now unde: one imperial 
jurisdiction, and offers many problems for social inquirers. It 
belongs entirely to the Chinese empire with the exception of one 
small tract where the Russian authorities have crossed the 
mountain border, The geographical features for the most part 
favour national defence and territorial consolidation. The old 
Chinese Wall is still suitable to the political geography of to-day. 
In the Zungarian strait, however, ın the Il valley near Kula, 
perhaps, also, in the line of the Black Irtish, near+Zaisan, the 
Chinese empire, in its contact with Russia, has weak points 
strategically, or chinks in its armour. Though the plateau was 
originally under the Chinese suzerainty, ıt became, under the 
Mongolian emperor Chinghiz Khan and hig successors, the mis- 
tress of China, as indeed of all Asia and of Eastern Europe. As 
the Mongol power, however, shrunk and withered, the Chinese 
reasserted themselves. At length under a dynasty, from 
Manchuria, outside the mountain border, the Chinese became 
lords over our plateau. The Zungarian tribe of Eleuths 
rose, and after severe military operations were suppressed. The 
Muhammadan inhabitants of the Tarim basin rebelled against 
the Chinese goverament, and for a while maintained an inde- 
pendent principality for Islam. It was during this time that the 
British sovereign sent an envoy to Yarkand to conclude a com- 
mercial treaty, in-1873 Subsequently the Chinese broke down 
this rising independence, and the whole region of the Tarim 
receives its orders from the emperor at Pekin. 

The decline and fall of the Mongol empite, the disruption of that 
wide-spread domiuion, like the breaking up of the ice on its own 
frozen.rivers, are historical themes beyond the scope of thisaddress, 
But the changes which have gradually come over the national cha- 
racter of the Mongolians are cognate to the studies of geographers. 
As already seen, the annals of the Mongols 1eveal one of the 
many examples of the theory of causation, explaining how geogra- 
phical surroundings mould or affect the human character. There 
remain the mountains, the sea of undulating uplands, which are 
still among the few important region$ not essentially modified by 
human action. The pine forests, though berdly intact, have not 
been extensively cleared. There is the dread desert—where to 
the ears of superstitious Mongols the rolls of the mustering drums 
and the shouts of victorious battle are audible—and which has 
engulfed m sandy waves additional tracts once productive. The 
pastoral resources, the nomadic diet and exercises, the tribal 
organisation, are ın kind the same as of yore, though perhaps 
modified ın extent or degree. The shoit-lived heat may perhaps 
be gaining strength as the ages advance ; but the winters must be 
nearly as long and hard as ever. Thus the same physical and 
climatic conditions which once caused the Mongolian nation to 
become one of the mightiest engmes ever directed by man are 
still surrounding the polincally degenerate Mongols of to-day, 
whovare best represented by the tribeof Khalkas. Once audaci- 
ously ambitious, the Mongols are now sluggish and narrow- 
mindeds once passionately fond of an mldependence as free‘as 
their mountain air, they are now subnfissive to the domination of 
races formerly despised by them as mferior ; once proud of a 
‘tribal organization and a voluntary discipline that wrought world- 
renowned wonders, they are now split up into factions like a 


faggot of sticks that has been unbounds A man who, though 
the feeblest of pedestrians, grips with his bowed legs the saddle 
of the most restive horse as with a vice, 1s all that remains of the 
historic Mongol. It is for the social inquirer to determine what 
have been the circumstances counteracting the climate and local 
causes which made this nation potential in moulding medieval 
history. . 

Here too may be observed the tendencies of Paganism, 
Buddhism, and Muhammadism respectively. Of all regions our 
plateau offers the best means of studying Buddhism, which still 
counts mere adherents than any other faith, Though the mid- 
Ganges Valley was the birthplace of this widespread - religion, 
and was for ages regarded by pious Buddhists as their holy land 
-yet during recent centuries the activa gentre of the faith has 
been in Tibet. Of the four incarnations of Buddha now held to 
exist, three are within our plateau, namely, tyo in Tibet 
near Lhassa and at Teshu Lumbo, andeone ir? Mongolia at Urga, 
near the spot where mounds attest the burial of heaps of slain 
after one of Chinghiz Khan’s earliest battles, In Tibet may be 
scen to the best advantage those religious ceremontes, the sight 
of which has always attracted the observation of Roman Catholic 
missionaries, 

In conclusion, this brief summary of our geographical know- 
ledge regarding the plateau of mid-Asia is pro sisional only. For 
it avowedly deals with regions mostly unsurveyed and seldom 
even explored completely, Further exploration or discovery 
therefore may reverse some of our specific conclusions, or may 
modify the current of our topographical ideas, It 1s probable 
indeed that there will be such changes, inasmuch as almost every 
investigation within this vast area has revealed something un- 
imagined before, or has caused disbelief cf something previously 
believed. This‘address, then, 1s lumted to a résumé of things 
imperfectly known, with a view of bringing into strong relief two 
matters which are unquestionable, namely, the importance of 
our plateau and the grand field it offers for research. If the 
public consideration of these matters shcll induce inquirers to 
duect their enterprise towards this grand region, we may hope 
that by degrees the errors in our facts may be removed, the mis- 
dnection of our conclusions remedied, the vagueness of our 
notions made definite. At present the physical obstacles in the 
path of such enquiries are so grave as to be almost deterring. 
But they do not finally deter those who after forethought decide 
to brave peril, distress, sickness, suffering, ın order to enlarge 
the bounds of knowledge. Each inquire, however, has the 
consolation of reflecting that he makes the rough ways smoother 
for those who shall come after him. Every journey that is 
accomplished must facilitate successive discovery in the same 
lme of country, Probably as fast as one line is made good 


“geographically fresh lines may present themselves, and new 


vistas will be opened to the astonished gaze of geographers. At 
length, with all the constancy and courage which arduous travel 
never fails to inspire, the inquirers of the fature will doubtless 
explore this plateau till it becomes as well known as the Alpe 
regions of Europe. 


SECTION G 
MECHANICAL SCIENCE 


OPENING ADDRESS BY Joun Fow ter, C.E., F.G.S 
PRESIDENT OF THE SECTION 


OF all the important sections of the British Association the 
one over which I have now the honour of presiding is, you will 
all, I think, admit, at once the most practizal and the most 
characteristic of the age. In future times the present age will 
be remembered chiefly for the vast strides which have been 
made in the advancement of Mechanical Sciencg. Other days 
have produced ‘as great mathematicians, chemists, physicists, 
warriors, and poets, but no other age has made such demands 
upon the professors of mechanical science, or has given birth to 
so many men of eminence in that department of knowledge. 
Though 2 member of the profession myself, I may venture before 
my present audience to claim that the civil-engineer is essentially 
a product and a type-of the latest development of the present 
century. Telford has admirably defined the profession of a 
civil engineer as ‘‘ being the art of directing the great sources of 
power in nature for the use and convenience of ‘man, as the 
manns of production and of.traffic in states both for external 
and internal trade, as applie#l in, the construction .of roads, 


PAS “of a few yeafs. a 


-this little omission well illustrates and justifies my statement that 
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bridges, aqueducts, canals, river navigation and''docks, for in- 
ternal intercourse afd exchange, and in the construction of ports, 
harbours, moles, breakwaters, and lighthouses, and in the art of 
navigation by artificial power for the purposes of commerce, and 
in the construction and adaptation of machinery, and in® the 
drainage of cities and towns.” This definition, written more 
than half a century ago, is wide enough to include all branches 
of engineering of the present day, although amongst those spe- 
efically mentioned the departments presided over by the railway 
engineer, the locomotive superintendent. and the electrician ‘will 
be looked for in vain, As Telford was beyond all question the 
most widely experienced and far-seeing engineer of Ins time, 


the :typicg] civil engineer of the day ıs a late product of the | 
present century ; for efen Telford never foresaw the vast changes | 
which railways, steam, and electricity would evolve in the course : 


My predecessors in this chair have on several occasions «tated 
their conviction that it was better for the author of an address to 
confine his attention to the particular department of engineering > 
in which he had special hnowledge, than to wander over the 
whole field of mechanical <cience. A well-informed man has 
been defined to bea man who knows a little about everything 
and all about something. If yau give me credit of being a well- 


, . informed engineer, 1 will endeavour tó justify ycur good opinion 


by showing, whilst presiding at these meetings, that 1 know a |, 


Crown Street, having accomplished the distance of «33 milgs in 
four hours and forty minutes.” s 

The incident of the passengers de:cending from a train headed 
by five engines to walk up an insignificant inclme is, I think 
worthy of being recalled to the remembrance of the travelling 
„public who are accustomed to see without astonishment a single 
engine rushing along with a thin of a dozen heavy carriages at 
as high a speed as if it were running alone. We must do our 
immediate forefathers, however, the justice fo remember that 
even they effected some considerable improvements in the speed 
of locomotion, 
veyance for passengers between London and Edinburgh was a 


. single coach, which completed its journey in fguiteen days, or 


at the average rate of 14 mile per hour. Strange’as it may 


“appear, there are at the presentime many large fertile distuicts 


in Hungary where, owing to the absence of both road and water 
communications, a higher rate of speed cannot Le-attained in a 
journey of seven day’s duration. 

. An essential condition of the attainment of high speed cn the 
railway, is that the stopping places te few and far between. The 


Great Northen express, previously referred to makes its first 7 


halt at Granth#m, a distance of 105 miles from London, and 
consequently Lut little power-and time are lcst in accelerating 
and retarding the speed of the train. In the instance of the 
Metropolitan Railway; on the otber hant, the stations average, 
but Lalf a mile apart, and although the engines are as powerful 


| httle about steam-navigation, and machinery genevally ; a little | as those on the Gieat Northern Railway, whilst the trains are far 
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abcut iron and steel, and other manufactuies, and I trust a gcod 
deal about the construction of railways, canals, docks, hartours, 
and other works of that class. i ` 

There have undoubtedly been published during the last fifty 
years many works of mark and merit, but the work which above 
all others would, I think, have astomshed and perplexed our ; 
ancestors, is the little one known to all the civilised world as 
“ Bradshaw.” This indispensable handbook of the nineteenth 
ey testifies that tbe face of the country is dotted over 
literally wıth thousands of railway stations ; that between many 
of these stations trains run at two-minute intervals, whilst the 
distance between others is traversed at a mean speed of nearly 
60o miles an kour. The public are often justly indignant at the 
want of punctuality on some railways, but they should blame 


, the management, ang not the engineers, for the daily conduct 


of the heavy traffic between England and Scotland shows, that 
notwithstanding the constantly varying condition of wind and 
weather in this chmate, a run of four hundred miles can, on a 
properly laid out railway, and with suitably designed rolling- 
stock, be accomplished with certainty to the minute, if the 
management is not at fault, On the Great Northem Railway, 
for instance, of which I am consulting engineer, the 400 miles 
between Lendon and Edinburgh is traversed in nine hours, or 
deducting the half-hour allowed at York for dining, at the mean 
rate of no less than 47 miles per hour including stoppages. A 
few months ago the Duke of Edinburgh was taken on the same 
line of railway from Leeds to Lendon, a.distance of 1864 miles, 
in exactly three hours, or at a mean-rate, including a stop at 
Grantham, of over 62 miles'an bcur. 1 hnow of no iailway 
in the world where this{performance has been eclipsed, and 
it will be perhaps both instiuctive and amusing to contrast with 
it the performance of the engines at the opening ceremony of the 
Liverpool and Manchester Railway, on September 15, 1830. 
A newspaper correspondent of the time, after describing many 
eventful incidents of his journey, proceeds as follows: ‘‘ The 
twenty-four vehicles left behind were now formed into one con- 
tinuous line, with the three remaining engines at their head, and 
at.twenty minutes past five o’clock we set out on our return to 
Liverpool, The engines not having the power, however, to 
drag along the double load that had devolved upon them at a 
faster rate than from five to ten miles an hour (once or twice 
only, and that but for a few minutes, did it reach the rate of 
twelve milés an hour), it was past eight o’clock before we reached 
Parkside. Proceeding onwards, we were met on the Kenyon 
Embankment by two of the missing engines, which were im- 
mediately attached to the three which had drawn us’ from Maa- 


lighter, the average speed attainable is only some twelve miles an 
hour. 
the brakes have to be sharply apphed to full it up agam, r 
result of experiment and calculation, I have found that 60 per 


' cent, of the whole power exerted by the engine is absorbed by 


the brakes, In cther words, with the consumption of 30 lbs, of 
coal per train mile, no Jess than 18 Ibs. are expended in grinding 
away the biake blocks, and only the remaining 12 lbs, in doing 
the useful work of..overcoming frictional arid atmospheric 
resistances. x ; 
Comparatively high speed and economy of working might be 
attained on a railway with stations at half-mile intervals if it 
were possible to arrange the gradients so that each station 
should be on the summit of a hill, An ideal railway would 
have gradients of about 1 ın 20 falling each way from the 
stations with a piece.of horizontal connecting them, „With such 
gradients 'gravity alone would give an accelerating velocity to 
the departing train at the rate of one mile per hour for every 
second ; that is to say, in half a minute the train would have 
acquired a velocity of 30 miles an hour, whilst the speed of the 
approaching train would be correspondingly retarded without 
the grinding away of biake blocks. Could such an undulating 
railway be carried out, the consumption of fuel would probably 
not exceed one half of that on a dead level railway, whilst the 
mean speed would be one-half greater, Although the :equired 
conditions are seldom attainable in practice, the broad principles 
should be kept in view by every engineer when Jaying out a rail-- 
way with numerous stopping places, fs 
Nearly thirty years ago, when projecting the present: system of 
underground railways in the metropolis, I foresaw the incohveni- 
ences which would necessarily result from the use of an ordinary 
locomotive, emitting gases in an imperfectly ventilated tunnel, 
and proposed to guard against them by using a special form of 
locomotive. When before the Parliamentary Committee in 1854, 
I stated that I should dispense with’ fuing altogether, and obtain 
the supply of steam necessary for the performance of the single 
trip between Paddington and the City from a plain cylindrical egg- 
ended boiler, which was to be charged at each end of -the line with” 
water and steam at a high pressure. In an experimental boiler 
constructed for me, the loss of pressure from radiation proved 


to be only 30 Ibs. per square inch in five hours, so that practi- _ 


cally all the power stored up would be available for useful work. 
I also found by experiment that an ordimary locomotive with the 
fire “dropped” would run the whole length of my railway with 
a train of the required weiggt. Owing to a variety of circum- 
stances, however, this hot-water locomotive was not introduced 


~ chester, We went still slower than before, stopping continually | on the Metropohtan railway, though it has since been success- 


to take in water (query to take breath), and creeping along at a | 
snail's pace till we reached Sutton inclined plane, to get up 

which the greater part of the company were under the necessity 
of alighting and making use of their own legs. On reaching 
the top of the plane we once more took our seats, and af ten 
o'clock we found ourselveg-again at the company’s station in | 





fully used on tramways at New Orleans, Paris, and elsewhere.” 
I am sorry to have ¢o admit that the progress of mechanical 
science, so far as it affecte locomotives for underground railways, 
has been absolutely #:/ during the past thirty years. The loco- 
motive at present employed is an ordinary locomotive, worked m 
the ordinary way, except that in the tunnel the steam is con- 


For example, in 1763 the only public con- ~ 


No sooner has a train acquired a reasonable speed than . 
As a, 5 
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densed, and combustion is aided by.the natural draught of the 
chimfey alone, instead of being urged by a forced blast as-on 
open portions of the line. Whether a hot-water, a compressed į 
air, or, a compressed gas locomotive could be contrived to meet 
the exigencies of metropolitan traffic is a question which, I 
think, might be usefully discuased at the present or some future 
meeting of the Association. $ ‘ . 
A reference to the underground railway naturally suggests the’ 
wider question of tunnels in general. The construction of 
tunnels was not one of the novelties presenting itself to railway_ 
engineers, for many miles of tunnel had been driven by canal 
engineers before a single mile of passenger railway had been 
built in this or apy other country. To foreign engineers belongs 


` the honour of having boldly conceived and ably accomplished 


$ 


' 


. feet. and the maximum 810 feet, 


tunnel works of a magnitude whigh would have appalled a canal 
engineer, I need only refer to the Mont Cenis Tunnel, over 74 
miles ın length, commenced in 1857 ard finshed in 1870; the 
St. Gothard Tunnel, 94} miles in length, commenced in 1872 
and finished in 1882; and the Hoosac Tunnel, 4% miles in 
length, commenced in 1854 and finished m 1875. In all cases 
rock of the hardest character had to be pierced, and it is need- 
less‘to remark that without the aid of the machirfist in devising 
and manufacturing compressed air’ machmery dnd rock-boring 
plant the railway engineer could not have accomplished his 
task. Intermediate sh@fts are not attainable ir tunnels driven 
through great mountain ranges, so all the woik has to be done 
at two faces. In the case of the Mont Cenis Tunnel the mean 
rate of progress was 257 feet and the maximum 4co feet per 
month, In the St. Gothard Tunnel the mean rate was 429 
In the Hoosac Tunnel the 
average rate was 150 feet per month. 

` Tunnels under broad navigable rivers and estuaries have been 
a subject of discussion by engine.rs for at lea~t a century, but 
the only one at present completed is the unfortunate and costly 
Thames Tunnel. Two important works of the class are, however, 


. now well in hand, the Severn Tunnel at Portskewet, and the 


Mersey Tunnel at Liverpool. Having reference to this fact, it 
will be interesting to quote the following paSsage frot a letter 


. addressed to the press by a Mr. Thomas Deakin on March 6, 


1835, that is to say, more than forty-seven yearsago. Mr. Deakm 
writes: ‘The Great Western Railroad from London to Bristol 
will be accomplished no doubt, and why not continue it under 
the Severn mouth, near Chepstow, Monmouthshire, through 
Glamorganshire, and to Milford Haven in Pembrokeshire? It 


. would then traverse the coal-field of South Wales throughout its 


whole extent—a tract of country possessing alho inexhaustible 
stores of iron-stone, A tunnel was once so proposed to be formed 
under the Mersey at Liverpool, and had it not been for the failure 
of the Thames Tunnel.would most probably have been carried 
into effect.” It is not a little singular that the two tunnels thus 
foreshadowed by Mr. Dakin should both be in hand at the present 
moment, - 

Undoubtedly the numerous accidents which occurred during 
the construction of the Thames Tunnel, together with its enormous“ 
cost of about 1,500/. per lineal yard, and the eighteen years 
occupied in its construction, destroyed the chance of any other 
projected subaqueous tunnel for many subsequent years.: One 
lesson enforced by the Thames Tunnel was the necessity of 
leaving a reasonable thickness of ground between the water and 
the tunnel, In the Severn Tunnel the minimum thickness is 40 
feet and in the Mersey Tunnel 22 feet. The width of river at 
the point of crossing of the former tunnel is 2} miles, and the 
maximum depth of rails below high water, 163 feet. In the case 
of the Mersey Tunnel the width is nearly three-quarters of a mile, 
and the depth 144 feet. The Thames Tunnel, as almost every- 
one knows, was carried: on by means of a special contrivance 
termed-by Brunel a ‘‘ shield.” No special appliances have been 


“ adopted ın either of the Severn or the Mersey Tunnels. Both are 


driven in ‘the ordinary way, but of course enormous pumping +| tunnel blocks had a sloping face to tend to bring the faces of the © 
joints together, a plan since adopted with the huge concrete _ 


power is required and has been provided. 


When no special appliances are used in the construction of a | blocks at Kurrachee and other harbours. 


subaqueous tunnel, it will be clear togall that an unknown risk is 


- encountered. All may go well, and the engineer will then justly 
- receive congratulations from everyone for his boldness and suc- 


` 


cess, But, on the other hand, something may go wrong, even 
at_the last moment, and I fear the engineer then would be abused 
no less roufidly by the unthinking pubbic for his temerity and 
consequent failure. It would’bea ‘‘ Majuba Hill” incident over 
again, and if the accident-caused much loss of life the engineer 
probably would envy the fate of the brave but ill-starred 


s 
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General Colley, who at least fell. with the victims of his 
rashness. Š Bs 

In many cases of tunnels under estuaries, special appliances 

could be used which would obviate all risk and make the suc- 
cessffil completion of the work a mathematical certainty. A 
tunnel under the Humber, about 14 mile in length, projected by 
myself in 1873, the Bill for which was subsequently passed by 
the Commons and thrown out by the Lords, was a case in point, 
The bed of the Humber is of very fine :ilt, and I proposed to 
build the tunnel in lengths of 160 feet, under the protection of 
rectangular iron caissons 160 feet long by 42 wide, sunk by the 
pneumatic process. As the pressure of the air in the caissons 
would always be slightly in excess of that due to the head of 





water in the river, no interruption from influx of water could ” 


ever occur, and the operation of buildmg the tunnel in lergths 
inside this huge diving-bell would be as certain and free from 
risk as the every-day work of sinking a bridge-pier bythe 
pneumatic process. i 

A tunnel over a mile in length, now in progress under the 
Hudson River at New York, is being driven through a silty 
stratum by the aid of compressed air, anc with a certam amount 
of success, as only some twenty men have been drowned up to 
the present time, The principle upon which the compressed air 
is used is, however, a false one, since it is merely forced into the 
tunnel with a view to uphold the ground by its pressure, like so 


much timbering, and not to keep out the water on the principle ~ 


of adiving-bell, It is clear, therefore, chat the completion of 
the Hudson River Tunnel, if the present system be persevered in, 
is purely a matter of conjecture, and all we can do is to hope for 
the best. The same remark applies, of course, to the Severn 
Tunnel and the Mersey Tunnel, although ın those cases the 
character of the ground is such that the contingencies are small 
in comparison with those encountered in the construction of the 
Thames Tunnel and the Hudson River Tunnel. Nevertheless, 
as I have already observed, unless special appliances of the 
nature of the pneumatic process be used, 2 subaqueous tunnel, 
whether ıt be the Channel Tunnel itself or one but a few yards 
in length, must necessarily present an unknown risk. The pro- 
totype of all these tunnels is the one commenced at Rotherhithe 
in 1809, which was successfully driven a distance of goo feet 
under the Thames, and failed when within a little more than 100 
feet of the opposite shore. A tunnel about 14 mile in length 
was commenced about ten years ago under the Detrof River in 
America, but was abandoned in a similar manner. So far 
good fortune has attended both the Severn -and Mersey 
Tunnels, and there is, I am glad to say, every chance of its 
continuing. cae 

That the se.ies of mishaps with the Thames Tunnel, and the 
consequent postponement of all other projests for subaqueous 
tunnels, were due to errors in design and want of foresight on 
the part of the engineer, is patent to everycne now, and was 
foreseen by at least one acute contemporary cf Brunel himself, 
Only a few months ago, when turning over the leaves of an old 
periodical, I became aware of a fact that a scheme, identical in 
all its main features with my Humber Tunnel project, had been 
suggested for adoption in the case of the Thames Tunnel, in lieu 
of the plan proposed by Brunel. Writing in December, 1823, 
or fifty-nine years ago, the author of the project, a working 
smith of the name of Johnson, says: ‘‘I propose to construct 
the Thames Tunnel without coffer-dams by making it in parts 28 
feet in length, each part having the ends temporarily stopped up, 
and being constructed on the same principle as th - diving-beil. 


The men dig fromghe inside round the edge as if sinking a well, , 


and throw the earth’towards a dredger, the backets of which 
work some feet below the bottom of the excavation: Each length 
will be suspended between two vessels, and be conveyed to the 
place where it is let down.” A description of the mode of con- 
necting the several Jengths is given, and I may gdd that the 


There is not a flaw in 
- the design from beginning to end, as modern experience in the 
sinking of numerous bridge-pierg on precisely the same plan has 
„amply demonstrated. It is beyond all doubt that if the design 
of this working smith had been adopted in len of that tendered 
by Brunel, the Thames Tunnel would have been completed in.a 
couple of years, instead of eighteen years, and at a cost of about 
3002, per yard instead of 1,500/, - ~ 
If another tuunel be constructed under [the Thames, which is 
‘far from improbable, as the requitemgnts of below-bridge traffic 


. 


we 
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necessitate some sugh means of communication, I venture to pre- 
dict it will be built in accordance with the plan suggested fifty- 
nine years ago by the working sm:th, and not on that of Brunel’s 
Thames Tunnel, or of any other tunnel yet carried out. 

At the beginning of the present century a committee®was 
appotnted to consider the “ practicability of making a land com- 
munication by tunnel under the River Forth, at or near Queens- 
ferry.” In a report dated November 14, 1805, it was 
recommended that a double tunnel should be constructed at au 
estimated cost of 164,000}, or at the rate of 30/. per yard, 
exclusive of shafts and pumping. The surveyors reporting, 
grounded their belief in its practicability upon the fact that at 
Barrowstowness, coal-workings had been carried under the same 
Firth for@a mule, and at Whitehaven coal was worked for the 
same distance uncer the Irish Sea, in both places less water being 
mét with ungler the sea than uncer the land.: The report con- 





cludes in the following words: ‘‘ That a more easy and unm- 


terrupted communication betwist every part of a country 
increases the intercomse of commerce, arts, and agriculture, all 
must know. Ferries are still and often a formidable bar in the 
road, Ofsthesein this country, the one under review at Queens- 
ferry is perhaps the most conspicuous. It is, in fact, the 
connecting point betwixt the north and south of Scotland, and 
indeed of the realm, and m this pomt of view the improvement 
of ıt must te considered a nazional object.” These words are 
as true and as applicable to the case in 1882 as they were in 
1805. <A ferivy still is the only means of communication across 
the Forth of Queensferry, though the traffic has increased:a 
hundredfold. Parliment, by the passing of the Forth Budge 


~ Act during the present session, has given a practical recognition 


of the truth of the statement in the above-quoted report, that 
the improvement of the Forth passage is a ‘‘ national object.” 

As you will receive a paper on the Forth Bridge from my 
partner, Mr. Baker, I will net trouble you with details of the 
proposed structure at the present moment. I may state, however, 


rthat after a careful consideration of the difficult problem, in con- 


cert with my able colleagues, Mr. T. E. Harrison, the chief 


* engmeer of the North-Eastern Railway; and Mr. W.H. Barlow, 


chief engineer of the Midlard Railway, we unanimously advised 
the directors of the Forth Bridge Company to abandon the pro- 
ject for a suspension bridge, and to canstruct a steel girder bridge 


. of the unprecedented span of 1,700 feet. The total length of 


the structure 1s 14 mile, and it includes two spans, as aforesaid, 
of 1,700 feet, and two of 675 feet, cver the navigable channels 
on each side of Inchgarvie. The execution of the work has been 


` intiusted to me, and my intention is that the Forth Bridge shall 


be not only the biggest, but the strongest and stiffest bridge yet 
constructed. 

Although great navigable rivers offer the most serious impedi- 
ments to- limes of communication lying at right angles to the 
direction of the stream, and necessitate such formidable under- 
takings as the Forth’ Bridge, with a clear headway of 150 feet 
above high water, and the Severn Tunnel at a depth of 163 feet 
below the same datum, still it must be remembered that such 
rivers were the earhest, ard are yet the cheapest, highways for 
inland communication. Antwerp, the third port in the world, 
ranking only after London and Liverpool, owes its commercial 
importance undoubtedly to the Scheldt, which affords adimrable 
water-carriage for a distance of 60 miles from the sea coast in- 
land. London, similarly, is an inland port situated about 50 
mile. up the Thames ; hence one-half of the distance between 
Antwerp end London is made up of fine rivers capable of being 
navigated by the largest ocean-going steamers. The practical 
result of the existedce of this splendid line of natural communi- 
cation is, that iron girders and rails can be conveyed from the 
heart of Belgrum to the metropolis at a far lower price per ton 
than frim any ironworks in this country. Unfortunately, the 
southern coast of England and the opposite coast of France are 
indented by no such rivers as the Thames and the Scheldt, or we 
should wever have heard of the horrors of tle ‘muddle passage” 
in “æ ckleshell” beats, or of the Channel Tunnel. 

To realise, however, the important part which rivers play. in 
facilitating inland communicatiory it is necessary to glance at the 
other side of the Atlantic. In Canada, for instance, we have 
the great inland port of Montreal, where transatlantic_steamers 
anchor some 500 miles from the coast. The very term ‘stream 
of traffic” suggests a river, and the St, Lawrence well illustrate, 
it, Into seme small ferest tributary of the Ottawa the lumber- 
men slice a log of timber, and many months after will that log 
with thousands of others, fqmin& together a huge raft, with huts 
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upon ıt for the accommodation of the care-takers be found pur- 


suing its slow but ever continuing progress down the St. Lantence 
to Quebec, where it will be shipped to this country. 

In Egypt for countless ages the ‘‘ship of the desert and the 
boats of the Nile constituted the only means of communication. 
Wheeled carriages were practically unknown, although as long 
ago as 1832, Mehemet Ali bewildered the pilgrims by starting 
off for Mecca across the desert m a Lony-Acre barouche.. But 
the Nile hold%an exceptional position amongst the rivers of the 
world, for not only was it until quite recently practically the sole 
means of inland communication for the country through which at 
flows, but it was, and still is, literally the life of Egypt, since 
without Nile water there would not be a green spot in the whole 
of that now fertile land. Having filled the offf€e of consulting 
engineer to the Egyptian Govgrnment for seven years, 1 have 
had occasion to give particular attention to the Nile, and I may, 
state that in an average year that river conveys no less than 
I00,0co million tons of water, and 65 milhon tons cf silica, 


alumina, lime, and other fertilising soils down to the Mediter- ’ 


ranean. `The Nile begins to rise about the middle of June, at 
which time the discharge averages about 350 tons of water per 
second, and attains in September a height of from 19 feet to 
28 feet, and a discharge of from 7,000 to 10,000 tons per 


_ second. : 


Napoleon the-Great said that every drap of Nile water should 
be thrown on the land, and he was right so far as Low Nile 
discharge 1s concerned. The cultivated land in the provinces of 
Lower Egypt have an area of 3 million acres, and to irrigate 


this effectually at least 30 millions of tons of water per day ` 


would be required, an amount somewhat exceeding the whole of 
the Low Nile discharge. At present the irrigation canals are 
totally inadequate to convey this quantity, and imperfect mga- 
tion and consequent loss of crops is the result. In many in- 


stances a couple of men labour for a hundred days in watering . 


by shadoof a single acre of ground, all which amount of labour 
might be dispensed with if the barrage of the Nile were com- 
pleted, and a few other works carried out, the whole of which 
would be *paid fox handsomely by a water rate of two shillings 
an acre. You will gather, therefore, that Ido not think the 
resources of Egypt have been fully. developed, magnificent, as 
they even now are, having reference to the size of the country. 

It is hardly necessary to say that a net-work of canals laid out 
with a view to irrigating the lands of lower Egypt can also be 
used at any time in the event of war for the offensive or defensive 
flooding of the whole or any part of the said lands. Except for 


the work of man, Lower Egypt for four months in the year would. 


be simply the bed of a river, and for the remaining months a 
mud bank. Long before the historic period, however, the Nile 
had been embanked, and canals, such as the Bahr-Jusef, had been 
formed; the first, to ,keep the floods off the land, except in 
desired quantities ; and the second, to run off the inundation 
waters as soon as the fertilising matters ın suspension had been 
deposited on the lands. Should the mhabitants of Egyyt neglect 
at any time to maintain the works of their ancestors, successive 
floods would quickly destroy the embankments and wash the 
hight material mto the canals. 
country would again be levelled, and the land of Egypt would 
revert to its primitive condition of being a river’s bed for one- 
third of the year, and probably a malarious swamp for the 
remainder, - e 

It is hardly possibleto refer to Egypt without saying a few 
words about the Suez Canal. Far-seeing people, meluding the 
late Khedive, have long been of opinion that another ship canal 
will be required in Egypt. In 1876 I submitted to His Highness, 
ın accordance with my instiuctions, detailed plans and estimates 
for such a canal from Alexandria through Cairo to Suez. The 
total length of the canal was 240 miles, and with the same width, 
as the existing Suez Canal the estimated quantity of excavation 
was 160 million cube yards. 

An interesting and significant incident in the [history of the 
Suez Canal occurred in May, 1878, when a fleet consisting of 
ten steamers and sixteen sgiling vessels passed through with 
8,412 native troops bound Eom India to Cyprus. During the 
same year no less than 58,274 soldiers traversed the Canal. 
Since 1878 events have marched rapidly, for no one then foresaw 
that the next important movement of British troops canal-ways 
would be of a nature howile in appearance, if not in f2ct, to‘the 
inkabitants of Egypt. The announcement that French and 
not. British troops were to hold the canal was received by the 


public with an expression of surprise and perhaps of slight reseni- , 


Thus the whole surface of the . 
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ment, because no one can dispute.the vital importance of 
the work to this tountry, Periodically the question of the 
Euphrates Valley Railway is revived, and indeed quite re- 
cently I have bad to reconsider the’ question professionally, 
but this route can never rival the existing one by the Isthmus 
of Suez. ' ~ : . t> , 

The inauguration of steam nafigation to India was much 
delayed by the vacillation of the authorities respecting the Suez 
and the Euphiates Valley routes. Happily, however, the Arabs 
stole the first bag of mails that went by the Eupbrates, and so in 
1834 a Committee of the Houce of [Commons finally resolved 
that “steam 1 avigation between Bombay and Suez having in five 
successive seasoys been brought to the test of experiment, and 
the practicability of that line being established, it be recom- 
mended to His Majesty’s Governgpent to extend the line of Malta 
packets to Egypt to complete the communication between Eng- 
land and India.” Nothing appears to have been done during the 
next two years, but in 1837 a new paddle-wheel steamer, the 
Atlanta, of*650 tons, steamed out to Calcutta, round the Cape 
in ninety-one days, and was put on the Red Sea station, She 
left Bombay with the mails on Octobeg 2nd, 1837, and arrived 
at Suez on October 16th. The mails were carted across the 
desert by camels, and down the Nile to Alexandria in four days, 
where they remained until H.M.S. Volcano 1ook them on board 
on November 7th. At Malta, on,November 16th, they were 
transferred to H.M.S. Firefly, and finally were landed in this 
country on December 4th, having been in all sixty-three days in 
coming from Bombay to England. At the present time about 

~- eighteen days are occupied in carrying the mails from Bambay 
wé Brindisi to Landon. 

The town of Southampton, where we are now assembled, has 
always beld a distinguished position in connection with the 
development of improved communication with our Eastern 
empire, The opening of the fist section of the railway from 
London to Southampton was coincident with the establishment 
of steam navigation viá Egypt to India, and in the same year the 
French éngineers at Cairo completed their studies for, the 
pi oposed railway across the-derert to the Sudz. 7 

A few months Jater the London public were startled -by an 
advertisement headed ‘‘ Steam to New York,” and 94 pa:sengers 
were plucky enough to embark at Condon, on April 4th, 1838, 
in the Sirius, of 700 tons and 320 horse-power, for New York, 
where they arrived on the 23rd, having performed the voyage in 
„seventeen days from London, and fifteen days from Queenstown. 
The Great Western sailed from Bristol on April 7th, and arrived 
at New York a few hours after the Stvizs, and thus was the great 
problem of steam navigation to America successfully solved by 
vessels of small size, and capable of maintaining a speed of but 
eight, to nine miles an hour, I need hardly remind you that 
since the year 1838 the ships conducting the enormous traffic 
between Europe and America have been of ever-increasing 
size and speed, Thus the Britannic, built in 1874, has an ex- 
treme length of 468 feet, a beam of 45 feet 3 inches, a displace- 
ment of 8,500 tons, and a speed of 16 knots per hour ; whilst the 
Servia, built in 1881, has an extreme length of 530 feet, a beam 

` of §2 feet, a displacement of 13,000 tons, and a speed of 18 
knots, and the City of Rome, built inthe same year, has a length 
of 600 feet, a beam of 52 feet 3 inches, and a displacement of 
13,500 tons. ‘Another Atlantic liner, the 4/aska, having a length 
of 500 feet, a beam of 50 feet, and a displacement of 12,000 

` tons, attained a speed of 183 knots on the measured mile, and 
has done the distance between Queenstown and New York in 
seven days four hours and thirty-two minutes, and the return 
voyage in six days and twenty-two hours, a mean ocean speed of, 


say, 17 kriots per hour, or more than double that of the first. 


steam vessels trading in America. 

‘The present generation has grown so accustomed to the em- 
bodied results of the progress of mechanical science, that it has 
long ceased to wonder'at big ships, or at any other novelty., To 
realise what has been attained it is necessary to place ourselves 
as far as possible in the position of our immediate ancestors, and 
to look at things through their spegacles. With this view, and 
to give you some scale of comparison to measure the size of the 
present Atlantic liners by, I quote a short passage from a news 
paper of September 19,:1829, where reference is made to a 
vé-sel then under construction, of about the sze of one of the 
much abused ‘‘cockle-shells” perforneing the Channel service 
between Dover and Calais: ‘‘ The Dutch have been engaged for 
the last five years in constructing and‘equipping 2.steamboat of 
extraordinary magnitude, in order to facilitate the communica- 
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tion between Holland and Batavia. Jt has four masts, is about 
250 feet long, and has been appropriately christened the Monster, 


‘In consequence of her great length, she hung when going off the 


slips, and ıt was some days before she was fairly Jaunched ; a 
circifmstance which gave the wits of Paris occasion to remark 
that their Dutch neighbours were so determined to excel alt 
other nations in the magnitude of their steamboats, that they had 
built oneso long that it was several days running off the stocks. 
One of the most remarkable features of this enormous vessel is 
her extreme narrowness as compared with her length ; ber greatest 


breadth af beam being only about 32 feet. The great size of this _ 


vessel will bring to the recollection of our readers the Columbus, 


which was built in the river St. Lawrence in 1824, and made the ` 


passage to England in safety, but was afterwards brolen up on 
account of her unmanageable bulk. We %hall not be surprised 
to find that a simlar fate awaits the Menster, and for a similar 
reason,” > oS 

The Channel boat, Albert Victor, now on the Folkestone 
station, isof the same length as the Monster, namely 250 feet, 
whilst the beam of the former is but 29 feet, instead -of what 
the ciitic of 1829 termed the “extreme narrowness” of 32 
feet. -~ 

The successive attempts at mitigating the discomforts of the 
Channel passage by the swinging saloon and twin-steamers of 
Sir Henry Bessemer and Captain Dicey have gradually prepared- 
the way for what I believe will be the next important step of 
establishing Channel communication by means of large floating 
stations, or ferry steamers, capable of traversing the narrow sea 
betwéen England and France in little more than an hour. * Ten 
years ago I applied to Parliament for powers to carry out this 
project, and obtained the unanimous sanction of a Com- 
mittee of the House of Commons, The Bill was, hewever, 
thrown out in the House.of Lords by the casting vote of the 
chairman. R 

What was practicable at that time has now become compara- 
tively easy, owing to the introductiom of steel into shipbuilding, 
and the improvements which have been effected iú manne engines 
and mechanical appliances generally. ` 

Whether the over-sea or under-sea mode. of crossing the 
Channel—the ferry or the tunnel—is to: be the adopted scheme 
will soon-be determined. It may be that both will be carried 
out, and:then at least all tastes will. be met, end all anticipations 
respecting the resulting increase in traffic, both n®goods and 
passengers, between the two countries will be brought to-the test 
of experience. However this may be, I am very pleased to be 
able to announce that my friends Mr. Abernethy and Mr. Clarke 
Hawkshaw-will read papers on the subject, the former on the. 
over sea, and the Jatter on the under-sea plan, and I shall be 
disappointed if the papers do not lead to an interesting and 
valuable discussion. y 

In few departments of the engineer’s work has such progress 
been made as in that of steam navigation. When in 1820 
steamships were first used for conveying merchandise as well as 
passengers, the tonnage: of the whole of the steam traders of 
this country, it is stated, amounted to but 505 tons. At the 
present time the corresponding figme is 24 million tons. Did 
time permit I would say more on the subject, but I fear that in: 
speaking at all upon steamships I bave departed somewhat from 
my avowed intention of keeping within the sphere of engineering, 
in which I have chiefly worked. My apslogy must be that a 


discussion of railways led me to a‘ consideration of tunnels and < 


bridges, and this naturally suggested a reference to the rivers 
necessitating the gonstruction of the said tunnels and bridges, 
From river traffic to ocean traffic is but. a step, and so I have 
been insensibly led to touch upon the wonderful results 
achieved in recent times by naval architects and. mechamical 
engineers, ' A 

I will not similarly err in troubling you with any remarks of 
mine upon the no less wonderful results achieved by-electricians. 
A description of the work done by my friend Dr. Siemens 
during the past quarter of a century would.ia it-elf constitute a 
concise history of electrical science. Remembering, bowever, 
the warning of King Solomon, that ‘‘ Heswho praiseth his friend 
with a loud voice, it shall be counted a curse to him,” I will re- 
frain front referring to Dr. Siemens, or to my immediate’ pređe- 
cessor an this chair, Sir W. G. Armstrong, and conclude: my 
address at once with a.sincere-wish that the present session of 
the British Association may prove not less" interesting and. pro- 
ductjve of benefit to science than any, of those which: have 
preceded it. aS 
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NOTES 


TM. JANSSEN delivered with great success a long address: as 
President of the French Association for the Progress of Science, 
which met at La Rochelle on the same day that the British 
AsSociation met at Southampton. The address of Dr. Janssen 
was very well received, and is reported at length in the Revue 
-But La Rochelle being quite a small place, of 
about 20,000 inhabitants, the interest of the session has been in 
some respects impaired, and has been mostly confined to the 
several excursions. The finances, of the Association are very 
prosperoys, and its income is exclusively spent in the interest, of 


_ Science. 
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- become a focus for women’s education. 


A HALI of Residence for Women Students at University 
College, London, and at the School of Medicine for Women, is 
to. be opened next ‘October, az No. 1, Byng Place, Gordon 
Square, W.C., in the neighbourhood of these institutions. 
Students who would otherwise live in lodgings, or in non- 
academic boarding houses, will welcome the opportunities thus 
afforded, whether most importance be attached to the household 
‘arrangements, specially adapted to secure their health and 
comfort, or to the facilities afforded for quiet study, or to that 
intellectual and. social intercourse with each other which consti- 


' tutes the fellowship so justly valued in the older Universities, 


The degrees of the University of London are open to women, 
and the courses of study which prepare for such degrees are in 
themselves among the best attainable forms of modern training. 
University College, London, has supported the action of the 
University by admitting women on the same footing as men to 


-all the classes of its Faculties cf Arts and Law and of Science, 


and to its libraries, thus throwing open to them a full training in 
these fields of study. The London School of Medicine for 
Women, near University College, although not connected with 
it, is the only institution in England that trains women for 
degrees in medicinesand surgery, and i» formally recognised by 
the University of London. Students of painting, etching, and 


~ sculpture have long enjoyed the advantages of the Slade School, 


which is an important part of one Faculty of Arts in University 
College, and proximity to the British Museum, with its art 
collections, will also be considered as another great advantage. 
On all these accounts the neighbourhood of the College hes 
The very necessary 
condition is imposed that stucents applying for admission shall 
be required to satisfy the committee that their object is serious 
study ; and if any student should require private tuition, the 
principal is empowered by the committee to make the necessary 
arrangements. Communications should be addressed to the 
Principal, Miss Green, 6, Henrietta Street, Cavendish. Square. 
Many well-known names appear in the list of those who approve 
the scheme ; among others, the Countess `of Airlie, the Dean of 
Wesiminster, Sir F. Bramwell, Mrs. Henry Fawcett, Prof. 
Carey Foster, Dr. Gladstone, Prof. Huxley, Lady Stanley of 
Alderley, Mr. B. Samuelson, M.P., Dr. Siemens, Mr. W. 
Spottiswoode, Prof. Williamson, and the Misses Browne. 


Tue Sanizary Institute of Great Britain holds its autumn 
Congress at Newcastle-upor-Tyne, from September 26 to 30. 
The Exhibit‘6n of Sanitary Apparatus and Appliances in con- 
nection with the Congress will be held ia the Tyne Brewery 
Buildings, Bath Lane, from September 26 to October 21. The 
president of the Congress is Capt. Douglas Galton, R.E., C.B., 
F.R.S. The sections of the Cowgress are: (1) Sanitary Science 


- and Preventive Medicine, President, Dennis Embleton, M.D., 


F.R.C.P. ; (2) Engineering and Architecture, President, Henry 
Law, M.Inst.C.E, ; (3) Chemistry, Meteorology, and Geology, 
President, Arthur Mitchell, M.D., F.R.S. On Saturday; 


“September 30, a lecture to the working classes will be given by 


B. W. Richardson, M.D., S. R.S. 
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THE Eighth Annual Conference of the' Cryptogamic Society 
of Scotland will be held at Kenmore, Perthèhire, on September 
4, and foliowing days. Fellows who purpose being present are 
requested to communicate as soon as possible with Dr. F, 
Buchanan White, Perth. Kenmore may be reached from Aber- 
feldy, on the Highland Railway, or fron Killin Station, on the- 
Callander ang Oban Railway. It is sttuated at the east’end of 
Loch Tay (on which a steamer has now been placed). The im- 
mediate neighbourhood has been favourably reported on as pre- :-> 
senting a presumably rich fungus flora, while Ben Lawers and 
other mountains are distant only a few miley, as is the cele- 
brated Fortingal Yew, supposed to be the oldest living tree m 
Europe. e 

Cart. R. G. Morris, R.E., and Lieut. Darwin, R.E., selected 
by the Astronomer Royal to leave England to observe the transit 
of Venus, sailed from Plymouth on Saturday afternoon in the’ 
Liguria of the Orient line. Four German expeditions will soon‘ 
leave Hamburg for America to observe -the transit, being 
destined for different points of view on the Northern and 
Southern continents. Each party will consist of two proved 
astronomers, and a student assistant, The points of observation 
allotted to the Germans are in Connecticut, South Carolina, 
Costa Rica, and the Straits of Magellan. The observers will 
remain at their appointed stations several months, and those at 
Punta Arenas will be attended and assisted by the Imperial gun- 
boat 4 Zatross. 


In the month of September two more statues will be inaugu- 
rated in France—-one at Nolley (near Dijon) to Carnot, and the 
other at Serres in Ariege, in the honour of Lakanal. We referred- 
to Carnot at the time his statue was proposed; Lakanal was the 
secretary of the 11th class of the National Institute when it was 
established by thé Government of the Convention. It was 
Lakanal who wrote the regulations which are now in existence 
with a few immaterial alterations, He lived a long time an 
exile in America, and returned to Paris after the revolution of « 
1830, cnd was nominated member of the Academy of Morales 
and Political Science. . The new Minister of Public Instructioa - 
will be present at the ceremony, and deliver a speech, in which 
he will explain the tendency of his administration. 

THE mirror of ‘the Leverrier telescope, more than 1 metre in 
diameter, has been silvered anew by a prócess employed for the 
first time with great success. A kind of circular wall in gutta- 
percha and plaster was built, so that a kind of trough was made 
with the concave mirror forming the bottom. ‘This space was 
filled up by the silvering solution, and the operation was ter- 
minated as usual by the Leon Foucault process. The trouble of 
turning over the glass, which weighs 600 kilogs,, was thus saved. - 
This success is all the more to be appreciated that the silvering 
must take place every two or three years. The curvature of the 
mirror not being quite pesfect, it will be used mostly for spectrum 
analysis of the light emanating from planets, 

THE work of building a new central school for ‘ Ingénieurs 
des Arts et Manufactures,” was inaugurated at Paris a few days 


the Conservatoire des Arts et Métiers, 
stone will soon take place, and will be celebrated as a public 
ceremony. This central school and the Conservatoire will form 
a “group scholaire” of unexainpled usefulness for high industrial 
studies. 


WE announced last week the death of the well-known Russian 
navigator and explorer, Admiral Count Lütke. Feodor Petro- 
witch Lütke was born at St. Petersburg on September 29, 1797.- 
He served, in 18139 as a volunteer in the fleet appointed’ to 
besiege Danzig, then in®possession of the French, and was-for 
his bravery made midshipman. In 1817-18 he accompanied 
Golowin in the latter’s voyage round the world; was comis- 
‘sioned in 1821 to explore Kamtschatka, and’in 1821-24 made 
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severa] voyages in the Arctic regions, devoting himself especially 
to a survey of the codsts of Novaya Zemlya. Hus narrative of 
the-e voyages still forms one of the richest sources of our know- 
ledge of this part of the Polar Sea. In 1823 Lutke was pro- 
moted to the rank of Captqin-Lieutenant, and in 1826-28, 
commanded a Russian exploring e#pedition around the world, 
in which he was accompanied by a scientifi¢ staff. eile explored 
the Russian shores.of Asia and America, and discovered several 
island groups in the Pacific. Pronioted in 1829 to the rank of 
Captain, he was m 1832 made Adjutant to the Emperor 
Nicholas, and tytor of the Grand Duke Constantine, whose 
curator‘he was from 1847 to 1852. Having been promoted to 
Adjutan*-General in 1842, and Vi@e-Admiral in 1845, Lutke was 
in 1851-3 Military Governor of Revel and late of Kronstadt. He 
was made Admiial in 1855. He was in 1845 founder of the 
Russian Geogaphical Society, and since 1864 president of the 
St. Petersburg Academy of Sciences He was made a Count in 
1866. In 1828 Luthe published the narrative of his Arctic expe- 
ditions, and in 1834 the account of his voyage round the world. 


THE July number of the Agricultural Students’ Gazette (Royal 
Agricultural College, Cifencester) contains an artitle by Prof, E. 
Kimch on the Soy bean (Soa hispida). This bean, of which 
there are a dozen or more varieties known in the East, is very 
largely used as an article of food in Japan and China, where it 
is manufactured not only into soy, now exported in considerable 
quantities to Europe, but als> into bean cheese and other forms 
of food. The soy bean in its proximate composition approaches 
more nearly to anımal food than any other known vegetable 
production, being singularly rich in fat and in albuminoids, and 
1t 1, therefore a valuable adjunct to the food of the almost vege- 
tarian Japarese. Of late years, especially since the Vienna 
International Exhibition, many efforts have been ‘made to 
acclimatise this bean in various parts of the European continent, 
chiefly in Hungary ant Germany. France and Italy have also 
attempted it, and some of the experiments have been fairly suc- 
cessful, We notice that Prof, Kinch is trying to grow some of 
the varieties ın the botanic garden at Cirencester, and though 
our climate is probably too uncertam and the temperature often 
too low for most of the varieties to attain perfection, still if any 
of them could be acclimatised. a valuable leguminous cross would 
be added to our present list. The paper contains detailed 
analyses of the bean as grown in different countries, of several of 
the foods made from it, of its straw, which is a useful fodder, 
and of the ash of the bean and straw, 


In the same number of the Gazette is a useful paper by Prof, 
H T. Little on ‘‘ Rotations,” and a short article by Miss 
Ormerod on ‘Apple Weevil,” as well as much purely college 
news, ‘The journal in its new form deserves success. 

THE Report has been issued of the Technological Examina- 
tion, 1882, of the City and Guilds of London Institute. The 
new regulations, in accordance with which thi examination was 
conducted, differed in many particulars from those of the previous 
year, but principally : (x) in the increased number of subjects of 
examination ; (2) ın the substitution of two for three grades ; 
(3) 1n the permission accorded to candidates to be re-examined 
in the same grade for a certificate of a higher class; (4) in the 
reversion to the rule which had previously been in force of exa- 
mining candidates in one subject only. These differences have 
to be considered ın comparing the results of this year’s examina- 
tion with those of the previous or @f any other year. At the 
recent examination in technology, 1972 candidates piesented 
themselves, This ħumber represents, however, a small propor- 
tion only of the number of students who have obtained instruc- 
tion, during the past year, under the direetion of the Institute, 
and in connection with these examinations. From the returns 
‘eceived in November last, it appears that 3467 students were at 

hat time, attending technical classes in different subjects, in 
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accordance with the requirements of’ theeprpgramme ; and “in 
many cases the attendance was subsequently increased by 
students entering the classes after the returns had been forwarded 
to the central office. A satisfactory increase is shown in the 
results of the recent examination as compared with that of any 
preceding year, In 1881, 1563 candidates were examined at 
1r5 centres in 28 different subjects, of whom 895 passed; in 
1882, 1972 candidates were examined at 147 centres in 34 sub- 
jects, of whom 1222 passed. The provincial centres which, this 
year, sent up the largest number of successful candidates were 
Bolton with 124, Glasgow with 109, Manchester with 71, Brad- 
ford with 62, and Oldham with 50, By refgrence to the occu- 
pations of ‘he candidates, it is found that in places where there 
has been a large proportion of failures, many of the scandidates 
are not actually engaged ın the industry i if which they have been 
examined. In 16 subjects there has been an increase in the 
number of candidates. In ‘‘ Mechanical Engineering,” in which 
the largest number of candidates presente themselves, there has 
been an increase of 52 candidates. In ‘‘ Cotton Manufacture” 
the increase is 140; in ‘‘Mine-surveying” 44. Of the 1972 
candidates who were this year examined, 506 have not been 
educated in any of the classes in connection with the Institute, 
the teachers of which receive payment on results, These 
students have been prepared in various colleges, such as Uni- 
versity College, London, the Technical Ccllege, Finsbury, the 
Yorkshire College, Leeds, University College, Nottingham ; or 
they have supplemented the information gained ın the factory or 
workshop by private study. Of the 1466 who have received 
instruction ın the registered classes of the Institute, 845 have 
succeeded in passing, The percentage of fcilures this year, as 
in former years, 1s less among the outside candidates, on the 
results of whose examination no claim for payment is made by 
any teacher. But, on the other hand, it-is very satisfactory to 
note that the percentage of failures in the registered classes of 
the Institute has fallen from 50°6 in 188r to 42°3 in 1882, whilst 
the proportion of candidates taught in these classes has*decidedly 
increased, 

THE steamer 4, Æ. Nordenskjöld, belonging to M, Sibiriakoff, 
left Tromso on the 18th inst. for the Jenise. The vessel has on 
board a cargo of English merchandise, two steam launches, and 
an engine for the Siberian gold works. The vessel will attempt 
to save some of the cargo lost in the Oscar Dickson in Gydaviken, 
and return next year with a full cargo of tea, which will be 
brought from China across the Baikal sea to Kureika on the Jenisei. 

THE two Swedish gunboats which conveyed the cireumpolar 
observation party to Spitzbergen, have just returned to Tromso. 
Capt. Palander states that it was impossible to approach Mossel 
Bay, he having made two attempts, on account of heavy pack- 
ice, and that the party had therefore settled on Cape Thordsten 
as their residence, where observations commenced on the r5th 
inst. He further reports that all the Norwegian fishermen he 
met conplamed of the unfavourable season anc the enormous 
quantity of ice this*summer, no vessel having been ableto get 
higher than Amsterdam Island, from where no opening could 
be seen by telescope m any direction. 

ACCORDING to advice from the Geological expedition, which 
the Swedish Government has despatched to Spit@bergen this 
sammer, the members were in Isefjord on the 6th inst. pursuing 
their labours. 

AT a meeting of the principal Swedish herring merchants 
convened at Stromstad this montà by Herr von Yhlen, Inspector 
of the Fisheries of Sweden, this gentleman urged the necessity 
of establishing a Board of Fisheries as existing in Scotland, and 
the introduction of the ‘‘ branding ” system in use in the Scotch 
herring trade, to which the excellent state of this industry in 
Scotland, he stated, was entirely que. Herr v, Vhlen offered to 
engage Scotch ‘‘ coopers” to teach tlftir method, a proposition 
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ewbich was accepted by those present, 2 sum of money being 
ssubscribed ‘for the-purpose, 


ee = 

_ ‘THE additions to the Zoological Society’s Gardens during the 
„past week include a Campbell's Monkey (Cercopithecus campbelli), 
_ a Diana Monkey (Cercopithecses diana) from West Africa, prè- 
sented by the Rev. C. Harts; a Wood Brocket (Cariacus 
nemorivagus), a Hairy Armadillo (Dasypus villosus) from Brazil, 
E presented by Mr. C. A. Craven; a Cariama (Cariama cristata) 
from “Brazil, presented by Capt. Jones, H.M.S. Garnet; four 
' Frogs (—— sp. inc.) from Dominica, presented by Mr. 
"E. Serutton; a Greater Sulphur-crested Cockatoo (Cacatua 
- galerita) from Ausftalia, deposited ;.a°Weeper Capuchin (Cebus 
fatuellus) from Guiana, two New Zealand Parrakeets (Cyano- 
vrhamphus noud-sealaudia), two Alpine .Parrakeets (Cyanorham- 
_phus alpinus), two Golden-headed Parraheets (Cyanorhamphus 
auriceps), two Parrakeets (Cyanxorhamphus, sp. inc.).from 
New Zealand, two Peruvian Thicknees (Bdienemus suepercitiarts) 
-from Peru, four Common Kingfishers (4/cedo ispida), British, 
-purchased ; a Cape Zorilla (Jctonyx zoril/a) from South Africa, 

received on approval, 








OUR ASTRONOMICAL COLUMN 


THE CLUSTER Prasepe.—at the sitting of the Academy of 
Sciences of Paris on the 14th inst., a paper was presented-by M. 
Wolf, giving a description of this well-known star-cluster, and 
micrometric measuies of the relative positions of its principal 
components. M, Wolf made use of the same methods and 
instruments of the Observarory at Paris which he had employed 
in 1873-75, in his elaborate scrutiny of the Pleiades. His work 
«upon Præsepe comprises thee sections: I. the micrometric de- 
à terminatior of the relative positions of its principal stars, to the 

number of 82, with the filar-micrometer used in 1873-75. The 
positions of the $2 stars are given relatively to e Cancri, and are 
reduced to the beginning cf the year 1877, for which epoch the 
place of the reference star is in R.A. 8h, 33m. 23s.°75, N.P.D. 
‘go? 1’ 180; these stars are between the seventh and eleventh 
magnitudes. IJ, The micrometric determination of the relative 
positions of all the stars in the group to the twelfth magnitude 
compriseé in a rectangle of eight minutes of time by ninety 
-munutes of arc, these determinations being made with the micro- 
meter constructed by M. “Wolf for the 1apid registration of 
groups of stars, the places being given toʻa tenth of a minute of 
are *by reference’to the accurate positions: of section 'I. ; this 
second catalogue in¢ludes.r88 stars, III. A revision. by actual 
‘comparison with the sky of the-chart of, positions so farmed, and 
~ the insertion of stars omitced or lower than the twelfth magnitude ; 

the chart thus completed contains 363 stars. 

“Unfortunately there ‘are few ancient observations for com- 
«parison. The Memoirs of the Academy of Sciences (first series) 
contain two charts of ihe-cluster, one formed by Cassini and 
Lahire in 1692, the offer by Maraldi in 1707, but they only 
serve for identification of certain stars, and give neither positions 
nor exact magnitudes, In 1790 Le‘Monnier published a cata- 
logue of 31 stars, of which 18 occur within the limits of M. 
' ‘ Wolf’s chart; 15 of tbese correspond to his observed positions, 
with a mean error of +o'4s. in R.A. and +13” in N.P.D. Le 
Monnier's Nos, 7, 11,-and 19 do not.correspond within these 
limits to any existing stars,"but there is no reason to infer great 
displacement, since Lelande assigns positions which nearly agree 
with M. Wolf’s, ; 

Prof. Winnecke observed some years since with the Bonn 
heliometer¢he principal stars in this cluster, but his results are 
not yet,published. In 1870 Prof. Asaph Hall published a cata. 
f. logue of 151 stars observed at Washington in the years 1864- 

'. 1870, the places being in close accordance with those obtained. 
by M. Wolf. 


‘THE EXPECTED RETURN @F ‘THE COMET OF ‘1812.—Ex- 
tensive sweeping ephemerides prepared by MM. Schulhof and 
Bossert, after a rigorous discussion of the observations in 1812, 
~have been issued by the Observatory at Paris. They find the 
-most probable period 71°7 years, one’ year longer than was as- 
signed by Encke, who first proved the impossibility of representing 
_ the observations by a parahpla. Further, they consider the 
effect of planetary pertufpation since 1812 may bring the comet 
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agant to perihelion about the middle of the’ year 1883. But 
there 1s an‘uncertainty inthe actual period’ of revolution m 1812 
amounting to +34 years, so that it is desirable to institute at once 
a systematic.search for the comet. The ephemerides in question , 
are for the three months, August—October ; with the sun’s true 
longitude as argument-(or, mone approximately, with the date), 
twenty-five positions corresponding to different values of the 
comet’s trug anomaly are found, which indicate the curve m 
which it should be sought at the time. |The data-are.too exten- 
sive to be reproduced here, and their utihty would be diminished 
by curtailment. It may be presumed that the ephemerides will 
be within reach of any practised observer who contemplates 
taking part in the search for the comet. Ingr812 the distance 
from the earth at the time of discovery by Pons was 1°81, and > 
from the'sun 1°30, consequeatly the theoretical intensity of the ° 
hight was 0°18. According to Bouvard, it became visible to the 

: naked eye on Augast 18, with a pretty bright nucleus and a tail 
of 2°. On September 12 we 1ead > ‘ La queue de la comète est ` 
divisée en deux branches parallèles ; sa longueur paraft d’environ 
3 degrés.” = 
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Journal of the Franklin Institute, ‘August.—On a theory of $ = 


Rankine relating to the economy of single action of expansion 
engines, first published in 1851, by Prof. Trowbridge.—The 
specific heat 6f platinum and the use of this metal in the pyzo- 
meter,-by Mr. Hoadle.—Bell chimes ın Philadelphia and other 
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places, by Mr. Nystrom.—Electric clocks and time-telegraphs, ` ` 


by Mr. Spellier —Feldspar as a source of potash alum, by 
Mr. Spiller.—On the prevention of fires in theatres, by- Mr. 
Hexamer.—Report of the special conimittee on the pollution of 
the Schuylkill River. i 


Journal of the Russian Chemical and Physical Soczety, vol. ` 
xiv, fascicule 6.—On the specific volumes of elements in liquid 
-and ‘soll compaunds, by M. Schalfeyeff. The coefficients of 
diminution of volume of two elements entering into chemical 
combination gives, according to the author, a measure of the 
chemical energy of combination and determines the position of 
the different elements in the natural scheme of Mendeleeff.—On 
nitric ethers of the lactose, by Dr. Gué.—On the formation and” 
“decomposition of the acetanilide, by Prof. Menshutkin, being a 
new work undertaken m connection with the researches on 
etherification.—Barométographe by weight, by.M. Kraevitch.— 
On the influence of dilatation on the electrical resistance of 
copper and brass wire, by M. Chwolson.—Demonstration of the 
distribution of electricity on the superficy of conductors,.by P. 
Van-der-Vlieth,—Photo-electric battery, by J. Borgmann.—On 
the existence of a*pondero-électro-kinetic part of energy in’ the 
electro-magnetic field, by R. Colly.—Necrology of G. C. Brauer, 
the able optician of the Pulkova Observatory, to whom this 
observatory, as well as the Russian General Staff and Russian 
travellers generally, are so much indebted for so many beautiful _ 
instruments ahd so many remarkable adaptations of scientific- 
ins:ruments for travelling purposes. 
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ANIMAL INTELLIGENCE 
Animal Intelligence. By George J. Romanes, M.A., 

LL.D., F.R.S, Zoological Secretary to tħe Linnean 

Society. International Scientific Series. (London: 

Kegan Paul, Trench, and Co., 1882.) 

HE psychglogy of animals having hitherto been 
treated only in detached portions, and for the most 
part in an uncritical manner, Isr. Romanes has “ thought 
it desirable that there should be something resembling a 
text-book of the facts of compaiative psychology, to which 
men of science, and also metaphysicians, may turn when- 
ever they may have occasion to acquaint themselves with 
the particular level of intelligence t8 whichethis or that 
species of animals attains.” But this is only one of the 
objects with which hg has undertaken the treatment of 
the psychology of animals. The second and more im- 
portant object “is that of considering the facts of animal 
intelligence in their relation to the theory of Descent.” 
The present volume supplies the basis for this mode of 
considering the facts. ‘While complete in itself as a 
statement of the facts of Comparative Psychology,’ it is 
preliminary to a second division of the work, which is to 
be brought out as a separate treatise under the title of 
“Mental Evolution ” 

Since the present volume is to be regarded as the first 
part of a scientific treatise, it is, of course, important that 
we should know the critical principles on which the facts 
have been selected. Dr. Romanes has stated these in 
his preface. It will not be denied that his canons of 
criticism are sufficiently severe ; and in the book itself 
we do not receive that impression that the facts are being 
described without careful discrimination, which often 
makes itself felt in reading collections of anecdotes about 
animals. But, considering the possibilities of the subjecz, 
most readers will look for descriptions which may be 
scientifically accurate or not, but which, in either case, 
are interesting in themselves. And, notwithstanding the 
intention he has expressed, “as far as the nature and cir- 
cumstances of the inquiry would permit, to suppress 
anecdote,” Dr. Romanes has written a book that is very 
pleasant to read. Besides this, the materials are arranged 
in such a way that there is no difficulty in finding any fact 
that it is desired to refer to. . 

Dr. Romanes points out more than owce “ how slightly 


‘a psychological classification of animals depends upon 


zoological affinity, or even morphological organisation ” 
(p. 241). The zoological classification is followed for the 
sake of its convenience, but at the same time ıt has, of 
course, been found necessary to treat some groups in 
much more detail than others. “ Anatomically, an ant 
or a bee does not require more consideration than a 
beetle or a fly ; but psychologically there is need for as 
great a difference of treatment as there is in the not very 
dissimilar case of a monkey and a man” (Preface, x.). 
As an example of the mode of classifying the facts relating 
to each $roup, the chapter on Arts thay be referred to. 
First the researches are described that have been made 
in order to determine the exact character of the special 
senses ,of ants, and of the “sense of direction.” After 
VoL xxvi—No. €71 
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this, the powers of memory and -ecggnition are con- 
sidered, then the emotions. Then follow Sections on the 
powers af communication, the habits, and the general 
mtelltgence of ants. Lastly, there is a short section on 
the nervous system and the sense organs ; but this is not 
represented in the chapters dealing with other animals. 

Though the complete theoretical treatment of mental 
phenomena in ammals does not belong to the present 
volume, yet there ıs in the Introduccion some discussion 
of theoretical questions. This was indeed necessary in 
order to arrive at a provisional mede of grouping the 
facts. For it has been objected to thmse who speak of 
the “emotions” of an ant or a bee, for example, that we 
are not justified in applying terms derived from human 
psychology to animals so remote in structure from the 
human type. Dr. Romanes replies to this objection by 
showing that the ground of all inferences as to the mental 
processes of animals is an argument from the analogy of 
their actions with our own. ‘ Now it 1s, of course, per- 
fectly true that the less the resemblance the less is the 
‘value of any analogy built upon the resembla-ce, and 
therefore that the inference of an ani or a bee feeling 
sympathy or rage is not so valid as the similar inference 
in the case of a dog or a monkey. Still it zs an inference, 
and, so far as it goes, a valid one—being, in fact, the 
only inference available. That is to say, if we observe 
an ant or a bee apparently exhibiting sympathy or rage, 
we must either conclude that some psychological state 
resembling that of sympathy or rage is present, or else 
refuse to think about the subject at all ; from the observ- 
able facts there is no other inference open ” (p. 9). 

Assuming that we are justified in concluding that the 
mental processes are similar when there are similar ex- 
ternal appearances, we still need a criterion of rental as 
distinguished from reflex action ; for we find both in men 
and animals examples of actions that are “mund-like and. 
yet not truly mental.” ‘‘ Objectively considered, the only 
distinction between adaptive movements due to reflex . 
action and adaptive movements due to mental perception, 
consists in the former depending on inherited mechanisms 
within the nervous system being so ccnstructed as to 
effect particular adaptive movements in response to par- 
ticular stimulations, while the latter are independent of 
any such inherited adjustment of special mechanisms to 
the exigencies of special circumstances” (p. 3). The 
criterion proposed is therefore—“ Does the organism 
learn to make new adjustments, or to modify old ones, in 
accordance with the results of its own individual experi- 
ence?” If it does, we have evidence that the limit of 
non-mental action has been passed ; that is, we are able 
to fix, by means of this criterion, “the upper limit of non- 
mental action.” After distinguishing reflex from mental 
action, it remains to distinguish “ instinct” from “reason.” 
Dr. Romanes proposes to define instinct as “ #eflex action 
into which there is imported the element of conscious- 
ness,” and “reason or intelligence” as “the faculty 
which is concerned in the intentional adaptation of means 
to ends ” (p. 17) e 

Dr. Romanes in his Introduction defends these last 
definitions against several objections, but the strongest | ° 
argument that can be brought against them is found in 
the actual treatment of the phenomena o7 instinct and 
“ general intelligence” in the chapters that follow. In 
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discussing, for example, the question of the general intel- | test of rational as distinguished from, instinctive action. 
ligence of ants, Dr. Romanes speaks of “the difficulty of | But we find evidence- of conscious purpose even below” 
-drawihg*the line between purposeless instinct and pur- | mollusca. Dr. Romanes records an observation made by . 
posive intelligence.” He then goes on to say, “It will be | himself on rotifers, and says that if we were to ‘depend 


_ ~ remembered that our test of instinctive as distinguished 
from truly intelligént action is simply-whether all indi- 
viduals of a species perform similar adaptive movements 
under the stimulus supplied by similar and habitual cir- 
-cumstances, or whether they manifest individual and 
peculiar adaptive movements to meet the exigencies of 
novel and peculiar circumstances” (p. 123). Now this 
distinction be:wee& instinct and reason, when it comes to 

. be applied, does not seem to be essentially different from 
the distinction ‘betw&en mental and reflex action. The 
distinction of instinct as having an element of conscious- 

` ness from mere reflex action which is unconscious, seems 
to vanish in the actual treatment of the subject ; and the 
way of answering the question as to instinct that suggests 
itself most strongly is to define it with Mr. Spencer as 
“compound reflex action,” placing both instinct and 
reflex action, as merely mechanical processes, in opposi- ` 
tion to all conscious action. 

If'we take this view, we must regard all animals from 
the lowest to the highest as having a certain measure of 

- “general inteiligence:” In the higher animals this 
-general intelligence may be as -highly developed.as the 
mechanical processes described by thé term instinct. 
For example, Dr. Romanes says, in speaking of the 
beaver, “It is really impossible by the closest study of 
the psychology.of this animal to distinguish the web of 

` instinct from the woof of intelligence; the two principles 

* seem here to have been so intimately woven together, that 
inthe result, as eypressed by certain particular actions, it 

. cannot bè determined how much we are to attribute to 
mechanical impulse, and how much to reasoned purpose” 
(p. 367). Now there seems to be an advantage here in 
confining the term instinct to the mechanical processes 
‘and calling all the rest “ general intelligence.’ And Dr. 
Romanes, except in the Introduction, seems ‘to have 
looked upon the facts in this way. But in considering 
the question how the terms should be defined, the diffi- 
culty no.doubt presented itself that reflex action, instinct, 
and reason are usually thought of as an ascending series. 
This, however, is merely because the animals in which 
reflex, instinctive, and rational ‘action respectively are 
most prominent, form an ascending series in the scale of 
intelligence. The difficulty disappears when we regard 
all animals as having some general intelligence; for we 
can arrange them in an ascending series (as Dr. Romanes 
proposes) according to the amount of corfsciousness pos-, 
sessed by them; contrasting all along the line “non- 
mental neuro- -muscular adjustment.” (simple or “ reflex,” 
and compound or “‘instinctive”) with the mental life 
properly so G@alled. 

That all animals have some corsciousness, some 
‘general intelligence,” is regarded as probable by Dr. 
Romanes; and perhaps the most interesting portions of 

“the book are the early chaptrs in which he proves the 
presence of an element of consciousness in animals very 
low in the zoological scale. “ Even the headless oyster,” 
he quotes’ from an unpublished MS. of Mr. Darwin, 
‘“seems to profit by experience.” And this power of 
profiting by experience, git must be remembered, is the 
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upon appearances alone, thi one observatión would be 
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sufficient ground for attributing conscious determination. - . 


to these nficroscopical organisms (p,. 19). Then after. 
quoting “some observations relating to the lowest of all 
animals and made by a competent person,” he remarks 
that “although we may suppose that thé adaptive move- 
ments described by Mr. Carter were non-mental, it still 
remains wonderful that théS’e movements should be exhi- 
bited by such apparently unorganised creatures [amete], 
seeing that as to the remoteness of the end attained, no - 
less than the complex fefinement of the stimulus to which 
their adaptive response was due, the movements in ques- 
tion rival the most efaborate of non-mental adjustnients,” 
elsewhere performed by the most highly organised of 
nervous systems”? (p. 22). ss 

Now these phenomena, if they are ascribed to mind at 
all, certainly cannot be ascribed to instinct. And it is 
scarcely possible, consistently with the principles laid 
down by Dr. Romanes, to deny that they are mental, It 
therefore seems as if we must admit the presence of the 
intelligent and volitional element in Protozoa; and this 
view suggests itself more strongly when we consider the 
nature of the movements of these animals, and when at 
the same time we remember Mr. Spencér’s description of 
instinct passing, into intelligence by losing its perfecily 
unhesitating or “automatic” character. 

In the higher (as régards morphological organisation) 
but less plastic animals Cælenterata and Echinodermata, 


-Dr. Romanes finds nothing that cannot be explained as - 


reflex action. Taking this into account along with the 
facts already mentioned, we may infer that the opposition - 
between intelligent and mechanical action which. shows 
itself in the tendency of each to encroach on the region “ 
possessed at any particular time by, the other, is present 
from the beginning of life; and thus the division of all . 
that is included in mind into -free intelligence and 


“organised habit (instinctive or reflex) subordinate to it, is 


seen to be preferable to the division into reflex action, 
instinct, and reason. - 

The kind of opposition that must always exist between 
these two.things when they have become distinct may be . 
made clear by bringing together the general results of the 
chapter on Instinct inethe “ Origin of Species,” and of. 


those portions of Mr. Spencer’s “ Principles of Psycho- -, 


logy’? mentioned by Dr. Romanes in his preface. Mr. > 
Darwin showed, in the chapter referred to, how the most 
complicated instincts may be formed out of purely reflex _ 
actions by natural ‘selection: and Mr. Spencer had. 
already shown in the first. edition of the “ Psychology” 
how instinctive processes pass into rational processes 
when they become too complex to be performed unhési--- 
tatingly; and how, on the other hand, rational processes 
when they are often repeated become habits, and may at _ 
length be fixed by heredity as secondary instincts. More 
recently Mr. Spencer has shown grounds for thinking 
that natural selection ig most important in the eafly stages ` 
of evolution, while the formation of habits which at first 
are conscious, but at lást pass into instincts, is most- im- 

| portant in the later stages of evolution, But in | any € “case 
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we see here both the continuity of instinct with ‘reflex 


action and the constant opposition. that there is between 


mechanical quasi-mental action and free intelligence. On 
the one hand the organism-tends to become excessively 
specialised by the development of instincts under the 
‘influence of natural selection and by the formation of 
habits ; on the ‘other! hand rational processes art constantly 
being applied to slightly different material, thus becoming 
more varied, and instincts when they becdme too complex 
„are partially digorganised and contribute their share to 
_ the activity of the free intelligence. Thus, starting with 
` . a lowly organised anima] havfhg the beginnings of intel- 
ligence and reflex action, that is, having the germs of the 
mental and quasi-mental processes of the higher animals, 
we observe from this point onwards both a process of 
development of each kind of action along its own line and 
a précess of transformation of cack kind af action into 
the other. 

In some ancient ciyilised societies of men, habits which 
were originally special applications of reason to particular 
ends have encroached to such an-extent on the free intel- 
ligence t that almost the whole-of life has become mecha- 
nical routine. if the specialising tendency can go so far 
in the case of men, may we not expect to find animals 
rather high in the zoological scale (perhaps some species 
of insects) in which a// the mental activity has passed 
into the form of instinctive processes? The comple- 
mentary problem to that of finding evidences of intell'. 
gence in the-lowest animals would be that of finding evi- 
dences of the absence of intelligence in the higher’animals, 
In discussing ants Dr. Romanes remarks that some species |, 
do not seem to-have general intelligence in proportion tothe 
complexity of ‘their’ instincts, though “other species .. . 
appear to be as remarkable in this respect as they are in 
“respect of their instinctive adjustments’’ (p. 127). But 
if there is.a constant struggle between instinct and intel- 
ligence,.an animal in which instincts bave been fixed so 
rapidly that all the plastic intelligence has been absorbed 
_in forming them is quite possible, and might be found 

perhaps among insects.. Such an organism would be a 
realisation of the idea of Descartes that animals are 
- unconscious automata. T, WHITTAKER 
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DALTON'S “HUMAN PHYSIOLOGY” 


> A Treatise-on Human Physiology, designed for the Use of 

` Students and Practitioners of Medicine. By John C. 

` Dalton, M.D., Professor of Physiolog} and Hygiene in 

- , the College of Physicians and Surgeons, New York. 
yth Edition. (London: J. and A. Churchill, 1882.) 


“HE seventh edition of this excellent work shows on 
almost every page that the author has submitted 

the previous edition to careful revision, with the result of 
producing a much better book in every respect. State- 
“ments are made more concisely and to the point ; irrele- 
~vant or-useless illustrations are suppressed ; redundant 
sentences have been clipped and pruned till they express 
their meaning in the shortest form. Further, the arrange- 
ment of the book has been much improved. In the 6th 
edition, Dr. Dalton discussed the sfibject under the heads 
of “ Nutrition,” “The Nervous System,” and “ Repro- 
duction,” whilst in the present edition he has subdividèd 


the first section into “ Physiological, Chemistry.’ gad 
« Nutrition,” properly so-called. This arrangement has 
enabled him to describe more fully the chemical com- 
positton of proximate principles and to arrange the facts 
in.a more natural order. As a matter of logical arrarige- 
ment, it is doubtful how far’ Dr. Dalton is justified in 
treating of the Bile under “ Digestion,” and the Glyco+ 
genic Function of the Liver under *“ Absorption,” but no 
doubt he has felt the difficylty experienced by those who 
have been obliged to deliver a systematic course of lec- 


tures on physiology as to the natural position gf those | 


important functions. At what point db they come in, if 
it be the object of the teacher to describe facts jn natural 
sequence and in such a way as to*help the student in 
grasping an idea of the entire mechanism?. In the 
| digestive process, the bile plays a comparatively unim- 
portant part whilst the production of glycogen by the 
liver has little to do with absorption. Still both of these 
processes have a natural relation to the great functions 
under which Dr. Dalton has placed them, and an author 
"may be excused for arranging them as he has done, on 
the ground that it is impossible for any one, with our 
present views of nutrition, to state precisely uncer what 
head, in any systematic treatise, these functions should 
be described. E 

.In discussing the ‘‘Nervous System,” Dr. Dalton has 
judiciously incorporated the facts krought to light by 
‘recent investigators. Thus we have a careful description 
of the physiological anatomy of the cerebral hemispheres 
and associated ganglia, and an account of the experi- 
‘mental evidence supphed by Fritsch and Hitzig, ‘Ferrier, 
Schiff, Hermann, and Carville and Duret. In particular, 
prominence is given to the-attempts of Ferrier, and othérs 
to determine special centies for sensory perceptions, , and 
“to what may be called the “check” experiments of the 
New York Society of Neurology and Electrotology. Less - 
importance is justly given to the results reached by the 
rough method of extirpation followed by Flourens and 
many others. Not a few still doubt the view that there 
are portions of the cerebral convolttions devoted to 
special motor or sensory functions, but the student will 
find in Dr. Dalton’s pages a very clear exposition of the 
results of modern investigation. 

The chapter: on the “ "Senses ” is clear and intelligible 
so far as it goes. It does not pretend to,give an account 
of the almost innumerable phenomena of the senses, but 
it gives a fair representation of the more common pheno- 
mena, whilst it is suggestive’ and critical. The account 
of the mechanism of.accommodation is meagre and might 
‘be much improved. No account is given of any theory 
of colour-perception. The account of the auditory 
mechanism is excellent, and the author is. extremelv 
careful in discussing the attempts made to Seplaln the 
organ of Corti. - 

The special featyre of this book, in ail wos is the 
prominence given to the function of reproduction, and we 
may add that no text-book of a general character gives.so 
full and explicit an account ẹf this department. Here, as 
‘elsewhere, the author has endeavoured to be a teacher, 
and has aimed not so much at giving a detailed account - 
of all the steps of the process as at presenting the subject 
in a form easy of comprehension. Thus whilst it might 

be possible to point out statements slightly erroneous or 
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deficient in fulgess, no ore can refuse a compliment to- 


.the skill with which the learner is led on step by step” 


through the intricacies of reproduction and development. ` 

The popularity of the work is likely to give Dr. Dalton 
the” opportunity of preparing another edition, and we 
would suggest, in particular, that further details be given 
as to the physiology of muscle. A student who has a fair 


. knowledge of the structure of muscular fibre, its chemical 


composition at rest and in action, its relations to the 
nervous system, and, in short,-the history of its life, has a 
good gyunding in the fundamental principles of physio- 
logy. Again, the‘accounts of the ultimate changes in the 
respiratory process, of the functions of the kidney, and of 
“secretion are meagfe, and zive an amount of knowledge 
not likely to satisfy the requ:rements of various examining 
boards in this country. The histology of the tissues and 
organs might also, with advantage, be given more fully. 
When a teacher writes a text-book it may be taken 
as an indication of his method of teaching the subject, 
‘but often the order in which subjects are discussed is 


' changed from a desire to give a-logical and systematic’ 


_ how much may be taken as fact 


exposition. To deluge a beginner with a sea of facts 
relafing to the chemical composition of the body is likely 
to confuse him and to make the subject distasteful, but 
whilst this is a caution to the teacher, it is quite justifiable 
for an expositor in print to begin with such wearisome 
details. With Dr. Delton’s method little fault can be 


found. “He leads a beginner, by easy stages, through: 


many difficult problems, whilst it is clear he has thought’ 
out the matter for himself and thus can‘ clearly indicate: 
and how much may be. 
accepted as theory. : i i 

Whilst Daltog’s “ Physiology ” is not on a level with 
‘that of Dr. Michael Foster in being a representation of 
the most advanced opinions in physiological science, nor 
with Hermann’s “ Physiology” (translated by Prof. 
Gamgee), Beaunis’ “Physiologie,” Landois’ “ Lehrbuch 
der-Physiolagie des Menschen,” or Carpenter’s “ Human 
Physiology,’ as a repertory of facts, it is a compendium 
well suited, on the whole, for ‘a student of medicine. As 
a rule, successive editions of a popular work become 
larger, but in the present instance the author has been 
able to sift and refine so as to save space, without injuring 
the quality of his work. Joun_G. McKENDRICK ° 





OUR BOOK SHELF 


Syn thèse des Minéraux et des Roches. Pax F. Fouqué et 
M. Lévy. (Paris: G. Masson.) 


THE authors of this work have earned for themselves so 
high a reputation by tkeir numerous and successful ex- 
periments in the synthesis of minerals and of ‘rocks, that 
we may almost take for granted the. thoroughness of the 
work now issued. Tull the appearance of this volume the 
results obtfined since 1872 (when a similar compilation 
was published by Fuchs) were to be sought in scattered 
memoirs ; all results up to the present date are here col- 
lected into a single treatise, provided with an excellent 
set of indices. In an integesting but brief introduction 
(thirty pages) the advantages accruing to mineralogy and 
petrology from these syntheses are pointed out and the 
various methods of experiment explained. The next fifty 
pages are devoted to the experiments having for aim the 
synthesis of rocks, and the remainder of the volume (300 
pages) to those which havg resulted in the reprodtetion - 
of minerals. In each Mstance careful references to the 


x s 


orginal memoirs and a distinct statement of the applica- 
tion of the results to geology are given. The book is 
very well printed on good paper, and has for frontispiece 
a coloured plate showing the appearance in polarised 
light of thin-sections of artifigjal leucotephrite and basalt. , 
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*LETTERS TO THE EDITOR ~. 


[The Editor does not hold himself responsible for opinions expressed , 
by his correspondents. Nather can he undertake to reduri, 
or to correspond with the writers of, rejgted manuscripts. 
No notice is taken of anonymous communications, g 

[The Editor urgently requests correspondents. to keep their letters 
as short as possible, The pressure on his space is so great ` 
that it is impossible otherwise to ensure, the appearance even 
of communications containing interesting and novel facts.) 


The Australian Aborigines ba? 


I OBSERVED in NATURE, vol. xxii. p. 584, a critique from the 
pen of Mr. Ð. McLefinan upon “ Kamilaroi and Kurnai;” the 
joint work of Mr. Fison and myself. On peru-iug it; I wrote a 
reply to statements it contamed, but owing to various causes I 5 
laid it for a time aside. Indeed I did sot feel in any hurry to 
reply to criticisms which really did not touch my arguments, - 
As, however, I observe that attacks are still being made elsewhere 
upon the conclusions at which Mr. Fison an2 I have arrived, ‘ 
and that substantially the same arguments are still being made 
use of which were used by Mr. McLennan, it has seemed to me 
that the time has arrived to meet these objections at any rate in 
a general manner. It is not posstble in the space which I may 
hope that you will give me in your valuable pages, to enter upon 
details which would be absolutely necessary to render clear to my 


critics certain points which they have evidently misunderstood, - 


pethaps from want of clearness.on my part, possibly also from 
want of knowledge by themselves of the subject as it, exists in“ 
the Australian field. I therefore now confine myself to some 
prominent points, 3 ` 

It is absolutely necessary, in order to perceive the structure of 
an Australan tribe with clearness, to distinguish between c/ax 
as a part of its local orgamiation, and class as a part of its-social 
organisation. By this I do not mean ‘‘clan” in its ordinary 
acceptation, as, for instance, the ‘‘clan of the McPhersons,” 
but a division of the local organisation which stands in relation to 
a division of the social organisation as mutatis mutandis did the 
Dime to the Phratria of Attica. These two organisations exist 
in all tribes with which I am acquainted, but in no two tribes in 
the same relative proportion. ; 
Kurnai tribe I have already used the word elaz ; for its social 
organisation I should use the word, class. But the only two 
class-divisions of the Kurnai aie the bird totems Yeerung and 
Djeetgun, which, as my critics take pleasure in pointing out, 
‘divide the tribe into men and women.” That there are, how- 
ever, real totems ın an abnormal form, ‘is shown by their cina- 
logues occurring together with totem classes of the ordinary type 
in tribes of South Eastern Australia over an area extending 
more than 600 miles east, and west. Some of these tribes have 
uterine, and others have agnatic descent. a 

In exogamous tribes, having uterine descent there are no 
totem-clans; in tribes having agnatic descent there may be 
totem-clans wher€ the class and the c/an have become coter- 
minous. ‘The persistent use of this word ‘‘ totem-clan,” without 
regard to its application, shows in our critics a want of acquaint- 
ance with the natnre of the Australian evidence. 

It is not possible to argue correctly from the customs of one 
tribe to that of all Australian tribes, as our critics appear to do, 
for the customs of the tribes are very diverse, 
joining each other may be found to have each a distinctly 
different social organisation. It is a most misleading practice 
to criticise by arguing from the reported customs of one tribe to 
the customs of distant or of all Australian tribes, 
my inquiries extend, the clearer this comes out. The case of 
half-sister marriage among the Kamilaroi is an example. M 
inquiries have not as yet brought to light {any other Kamulardi’ 


tribe practising it than that one reported on by Mr. Lance, Yet > 


my inquiries show that, the Kamilaroi organisation*in classes, 
sub-classes, and totem-classes extends far beyond the true 
Kamilaroi country northwards into Queensland, over an extent 


of country more than eight hundred miles north and south. The -~ 


classes, sub-classes, and totem-classes can be even identjfied with 
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each gther in dialectic forms. Not only do these totem-lasses 
regulate marriage anf descent, but the sub-classes, 2.2. their well- 
known form as Ipai-Kumbo and Muri-Kubi, do so likewise, and 
- moreover the two primary classes which I have now succeeded 
in tracing out over the area named are those 1n fact in consider- 
ing the legality of marriages the aborigines finally look., It is, 
m fact, these two primary classes Which, through their four sub- 
divisions and the group of totem names, imperatively regulate 
marriage. They are the tw exogamous intermaMyiog groups 
into which the tribe in its social organisation is divided. The 
marriage of two individuals belonging to one primary class 1s 
regarded in the light of incest, and is very generally punished by 
death. Thus thg objections which have been taken that the 
class-hames do not influence marriage and are mere terms of 


address receive renewed and positive contradiction from accumu- 


‘lating evidence. > 
_ As to the objections taken to my statement of the practice of 
» marriage by elopement among the Kurnai, I have little to add to 
the full account I have given in my work in that tribe. Mere 
denials of its existence, mere statements that, marriage by elope- 
ment is a ‘‘ product of misconception,” do not alter the fact that 
the practice existed in Gippsland, as I have state it. The diffi- 


_- culty which has been raised as to the elder men obtainmg wives 


and second wives amounts to nothing. It may interest my 
‘critics to know as ong instance that the -‘maneKing Charley, 
whom I mentioned m ‘‘ Kamilaio: and Kurnai,” obtained his 
first wife from Maneroi by elopement ; he obtained his 
second wife from the Wurniingatti division of the Kurnai also by 
elopement, leaving his first wife with some friends during this 
proceeding. In addition to these cases, in which elder men 
obtained wives, or second wives, in Gippsland by (1) capture ; 
‘(2) inheritance from deceased brothers (own or tribal); (3) by 
the rare cases of gift by the woman’s relatives or by exchange of 
-~ ‘a female relative, will be found by those who desire to find the 
“ evidence in ‘* Kumilaroi and Kurnai.” ` 
It is, an error on the part of our-critics to suppose that in 
Australia it's general, or even very frequent for the elder men 
‘to mondpolise all the women. The young mtn acquife wives in 


various manners in various tribes, as by arrangement by rela-- 


tions, by exchange of sisters, by betrothal, by elopement, or as 
among some of the Kamilaroi tribes, by an absolute right of 
selection by the “initiated youth” of any unmarried girl of the 
proper class-name, provided his hands’ are free of the blood of 
her kindred.’ 

It has been asserted by-more than one of our critics that ‘‘the 
.class-names as well as the terms of relationship are names merely. 
belonging to a system of personal addresses.” Personal names 
are not in all Australian tribes secret names. In tribes within 
my knowledge personal names, class-names, totem-names, terms 
of relationship, are all used in addressing individuals, There is, 

-` therefore, no necessity in such tribes for individuals to have 
recourse to an invented system ôf fictitious relationships for the 
purpose of addressing each other, such as some of our critics 
believe in. The terms of relationship define groups, and the 
‘individual takes the name of his group. These groups have a 

- real existence, 
table-land of Maneroo, it was the males of the two primary class 
divisions which met as two groups to mutually mitiate their 
youths, that is, to confer upon them the privileges of manhood. 
it was the group “Jambi” of each intermarrying primary class- 
division which, under the control of the ojd men of the tribe 
initiated.the youths of the othe: group. The youths being’ 
initiated are also ‘‘ Jambi.” It was one Jambi who gave a wife 
to the other Jambi, receiving his sister in excha: ge, and the 
relationship of Jam included therefore ‘sister's husband” as 
well as “ wife’s brother” ; but it was not imperative that the 
-“ sister ” Should be an ‘‘own sister,” for she might bea ‘‘ tribal 
sister,” Jambi therefore represents a group; the individual 
takes the relationship of his group, and the relationship is a real 
one, We have here two exogamous groups of the social 
organisation of a tribe meeting to confer the rights of manhood 
on the youths of each, and eachggroup providing the other 
group with wives. It is significant that in some tribes there is 
evidence that on such an occasion a temporary return to more or 
less intersexual communism between the groups takes place. 

In conclusion, I may say that since ethe publication of 
*€Kamilaroi and Kurnai,” I have extereled my inquiries over the 

, greater part of Australia, and am still gathering mformation. 
The evidence has accumulated to a large extent, but I cannot at 
present foresee at what time it may be sufficiently completed for 


For instance, in the tribe which occupied the 


publication. I have therefore thought it wellto make this state- ° 
` ment, andalso to say further that meanwhile I propose from 


time to time to summarise results in a series of short memoirs, 

the first of which I have presented. to the Anthropological 

Instittite, through the courtesy of Dr. Tylor. I must refer my 

critics to these memoirs, pending a final publication, for replies 

to their objections and for additional facts which it may he 

advantageous for them to consider. A. W. Howitr 
Sale, July r : 





New and very Rare Fish from the Mediterranean 


In Prof. Giglioli’s letter on rare Mediterranean fishes, which 
appeared in NATURE, vol. xxv. p. 535, he refers to specimens of 
Scorpena ustulata, Lowe, obtained at Messjna, In som® ‘‘ Notes 
on some rare and little known Fishes taken at Madeira,” pub- 
lished between 1860 and 1870 in the Annals and Magazine of 
Natural History, 1 undertook to prove that the’fishes on which 
Mr. Lowe founded that species were mer2ly young specimens of 
the common Scorfena ‘scrofa, L. It might be well if Prof. 
Giglioli looked at the paper referred to before labelling his 
Sicthan fishes. With regard to the two Macruroid fishes, Mala- 
cocephalus levis (Lowe), and Coryphansides serratus (Lowe), 
which the Professor captured in the Mediterranean, I may state 
that they are so rare at Madeira, where they were originally de- 
tected by the late Mr. Lowe, that during thirty years I have only 
obtained a single specimen of the former and have never met 
with the latter at all, It would be curious if the ‘‘singular fish 
of a deep black colour, with small eyes, a naked skin, anda 
most abyssal physiognomy,” should prove to be the rare Madeiran 
Gadoid, Chiasmodon niger, described by me in a paper read 
before the Zoological Society of London on November 10, 1863. 
The unique specimen was sent to the British Museum, ~ but 
another example was afterwards taken in the West Indies, and 
figured by Dr. Carte in the Proc. Z. S. London, 1866, pl. ii, 
Singularly enough the stomach of the latter specimen contained 
a fish which exceeded the size of its swallower, and this was no 
other than an example of an extremely rare Madeiran species, 
Neoscopelus macrolepidotus, described by me in thé Proc. Z. $., 
January 13, 1863, pl. vii. ; j 

In enumerating the known species cf precious corals in 
NATURE, vol, xxv. p. 552, Prof. Giglioli has not referred to the- 
pure white species of Madeira on which Dr.9J. E. Gray founded 
the genus Hermi corallium, the polyp cells being on one side of” 
the branches, like the Corallium secundum of Dana, Only two- 
specimens of this coral have fallen in my way, and one of these 
was presented to the Biitish Museum, This was described with. 
a figure by Dr, Gray in the Proc. Z. S. 1367, p. 394, Radiata, 
pl.-xvin. See also his Catalogue of Lithephytes1n the British. 
Museum, 1870, p. 24. If this white coral could te found in. 
greater abundance it would form a valuable article of commerce. . 

Madeira, August 26 JAMES YATE JOHNSON 





Aurora 


AN aurora of considerable proportions and of the radiant 
form was visible here on Wednesday night. At 9 p.m. the 


` centre of energy was in the north-west, and from a large blunted ' 


cone-shaped smoke-like luminous mass in that quarter, fan-rayed 
streamers were projected to the zenith, The streamers were 
crossed at equal intervals by horizontal bars, similar ‘in appear- 
ance, minus the motion, to the pulsating bars which sometimes 
form a feature of auroral activity. The day had been finer than: 
has been the prevalent weather of late, Set of wind’ during the 
day, north-west. 
south-west.‘ The night calm, barometer high, thermometer 57. 
Atg p.m. the western sky was covered with flocculent cirri, 
The north-west was obscured by the dense ernptive volume of 


auroral vapour. The northern sky was clear, ail so was the ` 


eastern, The moon, was shining brightly. The line between 
the auroral mass and the region of blue sky was remarkably 
sharp and well defined. Just after 10 pm. a narrow streamer 
of great brilliancy shot from the north-west across the zenith to 
the north-western limb of the m®on, constituting a notable feature 
of the display. As the might wore on, the centre of energy, 
together with the basal eruptive mass, travelled slowly north- 
wards, and the northern sky became coverec with bright winte 
beams, rays, ahd streamers. At the same time, clouds of the 
crus type made a mackerel sky in the west, as well as in the- 
zenith towards the sonth. Sqme of the streamers were of 
j - . 


Drift of the cloud» at high altitudes from * 


e. 


. 


wt 
Mars. TH 


s 


_ technical processes concerning the muscles and nervbus | groups. - 
>» x ` 


x 


` 


~, rainfall set in. 
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* extreme tenuity, others were dense and bright, hiding the stars | system are a matter of mere dissection, once the farm of 


over which they pas&d. The sky in the end was covered with | respiratory movement is ascertained, and the latter, 


a light haze, which condensed into a cloud canopy. No pris- 
matic colours were visible, streamers, beams, and rays through- 


. out being alike of a pure white light, though greatly lummous, 


so as to retain di tinctive individuality in the face of brilliant 
moonlight. Thursday, early morn, sun shining through a hazy, 
sky,, wind light from the south; 9.a.m., overcast; II a.m., 
Continuous all the day. Sharp fall of baro- 
_meter, Thermometer mid-day, 65, wind inclined to back to fhe 
eastward. Considering.that the vernal and autumnal equinoxes 


therefore, chiefly claims notice in a simple résumé. 

+ M. Plateau used two kinds of styles to inscribe the 
movements on a rotating blackened cylinder. Or 
narrow light strip of Brisfol Paste-board; fastened’ to the 
part of the body whose movement was to be ascertained, 
with a littlegCanada balsam; the other a lever of the third 
order, turning freely about a horizontal axis placed at,one: 
end, and resting by its own weight, at a point near the 


are the usual periods of auroral activity, and that there is yet a.) axis, on the body of the insect (the insect, in either-case, 


energy is somewhat out of the usual course of things, The 
equinoctffl gales, yes earlier, set in with much rigour. Perhaps, 


- month to the 21st of September, an instance, now of auroral | being supported fixedly in any desired pogjtion). 


The graphic method is, however, unsatisfactory, and 
sometimes quite inappliceble, and M. Plateau used 


as everything has a meaning, these phenomena presage the kind | another along with it, viz, the method by projection, 


of weather which is to rule the autumn. 


Scarcely a summer 
bird remains save the sallow and martin, 


The swift left early. 


A‘solitary bird or a pair was observed, however, evening by | yi 


evening up to the 28th to return to the nesting place of the tribe, 
as loth to leave the English home. To day (Friday) continuous 
rain, which has prevailed all the night. ‘ Mid-day, thermometer 
64 ; -barometer 29°33; set of wind southerly. x 

- Worcester, September-1 f 





` 


i ' Habits of Spiders F 


~ Your correspondent, Mr. Frank Rowbotham, in his letter on 
the ‘‘ Habits cf Spiders” (vol. xxvi. p. 386), gives it as his 
opinion that a spider shakes the web from a desire ‘‘to effect 
concealment when it feels danger is near,” “I am inclined to 
think it does so-from a feeling of anger. During a long resi- 
dence-in the tropics, I often amused myself irritating spiders 
and watching their conduct. I noticed that they generally seized 


the web and shook it up and down in the manner described by | C 4 ) 
your correspondent, but some əf ‘the spiders were of so great a | movements of small insects, such as flies, be easily” 
studied thus, but a number of questions are unmistak-- 


size as to render concealment by such a manceuvre quite hopeless, 


which gave excellent results. - 

The insect, fixed on a small support, so that the move- 
ents in breathing are not interfered with,.is introduced 
into a large magic lantern ht with a good petroleum lamp. 
A reversed siJhouettesis obtained on the screen, and’if a 
certain magnification be not exceeded (say 12 diameters), 
a very distinct image is produced, on which one may 


| follow all the respiratory movements*sufficiently amplified 


to indicate real displacements of a fraction of a, milli- 
metre. With a sheet of white paper over the image one 
draws the contours of the silhouette, corresponding -to 
expiration and inspiration. Further, by changing the 
position of the insect, and by attaching short paper styles 
at, parts whose movements are doubtful, a complete know- 
‘ledge may be acquired of all details of the respiratory 
movements that characterise a given insect. 

With a little practice; not only may the respiratory 


aud I attributed their behaviour to other motives, They appeared | ably settled, whieh cannot be decided by direct observa- 


to me more to resemble angry monkeys than anything else. I 


. have not unfrequently seen the latter when annoyed jumping up 


„and down on all fours with their tails erect in the air, or 1f con- 
fined in a cage seize the bars bp their hands and feet and shake 
them aş thg sp:ders did their webs, - W. J.C. 

Torquay, August 30 





THE RESPIRATORY MOVEMENTS OF 
INSECTS , 


by various observers. A German naturalist, Herr Rathke, 


tion. ; - i 
The following is a brief résuméof the author’s results :— 


(Sgt 7, 1882 


One was a ~~ 


1. There is no close relation between the form of the - 
respiratory movements -of an insect, and the insects ` 


place in zoological classifications. The ` respiratory 
movements are similar only when the structure of the 
abdominal rings and the arrangement of muscles moving 
them are nearly the same. Among curious facts here, 
the movements of Phryganeide are unlike those of nearly 
related Neuroptera (such as Sialis), and like those of 


E respiratory movements of some of the larger | sting-bearing Hymenoptera. 
insects are quite apparent, and have been described ' 


2. /# all ensecis the diameter of the abdomen diminishes 
in expiration by approximation of the dorsal and sternal 


published in 1861 a memoir in which he compared those | arches of the segments; in some cases the dorsal, in 
.movements, observed with the naked eye and a magni-') others the sternal, showing the greater mobility ; and in 


fying glass, in insects of all the principal types. 
According to M. ‘Plateau (who has lately studied the: 
subject, and has made a preliminary communication of. 


" others both having nearly the same mobility. 


3. ‘The modifications in the vertical diameter may be 
accompanied by changes in the transvérsal diameter (e.g. 


his results to the Belgian Academy), though Rathke’s'} Libellulz). 


memoir is very remarkatle, he overlooked many details, 


and fell into sundry errors, owing to the difficulty of the | of the abdomen, in norfnal respiration, 


inquiry. ~- 
Haussmann (1803) suggested a method of indicating 

the movements of dilatation and contraction of an insect’s 

abdomen, by oscillations of a liquid column; but he 


4. Contrary to a former view, the ‘changes of length 
by protrusion and 


return of the ring8, are rare in insects; theyare observed - 


in an entire group only in the case of the sting-bearing 
Hymenoptera. Some isolated cases occur in the other 
zoological subdivisions (e.g. the caddis flies among the 


recognised that it would apply only to articulata of large | Neuroptera). 


size, and.it seems incapable of ‘yielding very exact 
results. 


M. Girard®(1873) propased encasing the insect’s abdo- | rest. But the- respiratory displacements of the posterior - 


men with a chin envelope of caoutchoxc having a style 


_ attached which would inscribe the movements. 


5. In the majority of cases, the thoracic segments do ` 


not participate in the respiratory movements of insects at 


rings are less rare than Rathke supposed. F f 
6. It has been thought that the respiratory movements 


It isa ferm of the. graphic method that M. Plateau | in many insects were progressive, and propagated like a 


- first adopted. He confined hįjmself to perfect insects, and 


-` dirécted his attention to (1) the form of the inspiration- | point, or from the middle towards the two ends. 
and expiration ; (2) the parts of the body participating | wave is, however, 


in the respiratory moverents; (3) the expiratory and in- 


wave either from the base. of the abdomen towards the 


ap exceptional phenomenon, is absent 
in all Coleoptera, in gAcridians, in Libellule, ih. sting- 


This - 


spiratory muscles ; (4) the influence of certain partsof the | bearing Hymenoptera, in Muscides, and a’ part of Lepi- 
nervous system on the movements of respiration. The | doptera, and only appears in isolated forms in certain 


- x . 


x 7 . ; ; 5 
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7, When there is a pause in the respiratory phrases it 
ways occurs in inspiration. ; i 
8: In all insects vigorous enough to furnish suitable 
rves (such as the large Coleoptera) one finds that the 
inspiration is usually slower than the expiration, and that 
latter is often sudden Tconfirming an observation by 
Sorg in 1805). 

o. In most insects expiration is alone active inspiration 
sive, ahd due to elasticity of the teguments and 


“walls. (This confirms previous observa- 














































o. Nearly ajl insects possess only expiratory muscles. 
lateau has found muscles aiding inspiration not only 
Hymenoptera and Acridians (Rathke, Graber), but in 
ryganeide. 
oi, The superior and inferior diaphragms of Hymen- 
optera have not the ré/e Wolff attributes to them (a con- 
rmation of objections by Graber). 
AZ. y insects, perhaps all, perform, with their 
neral movements, sometimes .small, some- 
es very ample, which do. not coincide with respiratory 
ements, properly so called, and must be distinguished 
m them. = * . 
13 The respiratory movements of insects are purely 
reflex, persisting in the decapitated animal, and even in the 
isolated abdomen in forms whose nervous system is not 
‘condensed, In the latter case these movements are 
xcited or retarded by the same causes which excite or 
etard them in the intact insect (a confirmation of previous 
bservations). 
44. The metathoracic ganglions are not, as Faivre sup- 
osed, special respiratory centres (a confirmation of the 
ws of Barlow and Baudelot on Libellulæ). 
5. The abolition of respiratory movements by destruc- 
of the ‘metathoracic ganglions im Dytiscide and 
Coleoptera, results from the condensed state of 
„nervous system, in which a certain number of 
‘ganglions are fused with those of the meta- 





insects with a condensed nervous system the 
n or partial destruction of a complex nervous 
sulting from the union of successive ganglionary 
ways affects all the centres entering into the 
onstitution of this mass. 

ee e 
















masses of fluid lava blown out as the spray from an 
effervescing liquid. They form the so-called lava cakes, 
eing flattened out by their fall, while still plastic. They 
re usually very spongy, or scoriaceous, and rapidly 
In the present instance, however, as the 
at some considerable depth, 
This 


“instance, we imagine a canndh, whose bore is composed 
of materials easily broken up, we have a rough illustration 
of what takes place. The lava-cakes were replaced by 
tamgenta derived from the compogents of the sides of 
chimney, such as compact lawa fragments, lapilli, old 
ria cakes, all more or less altered and decomposed by 
ot acid. vapours, to which they had been exposed 
r considerable periods. 


straight-tube or chimney assuming the farm of a funnel, 
or conical hollow whose apex will be at or near the lava 
level, that is to say, at the point where the gaseous 
products quit the fluid magma. 
conditions upon which the size 
depend, namely, 
force of vapour escaping. Naturally the effect. would be 
modified by local causes, 


Such a condition of things naturally results in the” 

































We have, in fact, two 
and depth of a crater 
height of lava column, and amount and 


and also the difference of come 


Sketch after Nature on July 16, 1882, 9.30 a.m. View from the north of the 
cones and craters of December, 1881, and January to aly nO! 

The outer rim is broken away over the old fissure to the left or east... 
The smaller bocca is beneath the little figure, there is probably. the: 
remnants of another beneath the middle, or eft figure. : 


ponent materials, The ejectamenta which in this 
were very different from that of ordinary occasions 
deposited simultaneously in a rim-like manne 
the new crater. e ; 
Thus we see how a nearly perfect cone of eruptio! 
such as existed in the beginning of December, compose 

as it was of alternate beds of lava and scoria cakes, with 
a chimney, but without a crater, may be converted into a: 
low truncated cone, whose base is of an area considerably 
larger than that of the original, but whose height is much 











1, Outline profile of apex of cone after eruption of 1872: 
December 31. 1881; 3, outline section on April 23, 1882 4r the 
tinuous line); 4. cone and crater formed between April 23 and July. 
1882; A, materials, lava, and scoria since 1872; B, dit®, since December 
34 1881; C, ditta, since April 23, 1882. ` a 


less. The interior now occupied by a crater proportion 
ally large. The whole of these changes occurring with- 
out the addition or abstraction of any materials, exce 
an ash blown away by the wind. ee 
On January 1, Vesuvius had become quiet, and th 
feeble ejections consequent thereon could no longer hois 
the materials over the new crater edge, but were instead = 
building up a new cone of eruption around the vent at the 
bottom of the craterial hollow. | ae 


ry * 








. -` 





456. -$` 


NATURE 


[Spt 7, 1852 











Naples. On that evening, howe-er, there was a slight 
red reflection, which continued till the 24th, when much 
vapour was escaping. The next day it became quiete 
February 2, slight glimmer visible again. 
From February 19 to April 23, the mountain remained 
very quiet; only the slightest glimmer visible at night. 
That day I visited the crater. 


The crater and its rim of December and January | 


occupies about one-third of the plain of lava filling the 
1872 crater. The former overlaps the latter in a north- 
éast direction, and is not therefore concentric. As we 
cautiously mount jts northern edge to avoid the falling 
scoria cakes, it is seen that the craterial hollow has very 
steep sidgs, about 4o metres deep, and 150 metres in 
diameter, It Showéd the usual interlamination of lava 
and its fragmentary products. Rising from its floor was 
a small cone of eruption, that had been building up since 
the beginning of the year, its centre, of course, occupied 
by the vent, but no crater. The fissure mentioned in my 
last report was gradually filling up by the crumbling in of 
its sides ; there was still oozing a small stream of lava 
from its lower extremity. This gentle fow of fluid rock 
had been going on without interruption since December, 
and during that period had been thrown out toa consider- 
able amount, which, however, from slow exit soon cooled 
and ‘had not enough impetus to travel far, chiefly piling 
itself up at the toe of the coae, and spreading a short dis- 
tance over the Atrio and Valle dell’ Inferno. 

On May 13, became slightly more active, which con- 
tinued till the 17th, the day of the eclipse of the sun. On 
that evening the reflection was very brilliant from a much 
increased flow of lava on the same side. From May 18 
til June 6, gradually diminishing activity, especially 
during the last week. During the 4th and 5th, Prof. 


Till Janaary ,r@ no glimmer even was visible from | 





Palinieri recorded a continued uneasiness, as shown by | 


the Vesuvian Observatory and University seismographs. 
That disturbance was the forerunner of a sharp earth- 


uake shack, whieh occurred at 4°47 a.m. at Isernia and | 


Vinċhiaturo in the Appeaines. At 8 a.m., when I scanned 


_ communication with the principal mass, 


the crater with a glass, there seemed to be an increased | 


volume of vapour from the fumaroles, and the main 
column was much more bulky and dense. 


| seen, for the amount of vapour issuing. On that occasion 
In the evening | 


the explosions reached a considerable height, and were | 


very brilliant, On the 7th the same, buton the Sth quieter. 

We have here a small but good example of seismic 
energy exhibiting its focus of intensity in a mountain 
range, yet at the same time setting up sympathetic 
activity in the neighbouring volcano. In fact, I believe 


| tinct odour of hydrofluoric acid, which is thefirst tint 


that if more accurate and regular observations were | : 
| scattered along the same radius as the crateret above 


carried on of earth tremors and the phases of volcanic 
activity, at many points scatcered over such a country as 


Italy, much might be learned of the internal anatomy | 


and physiology, so to speak, of such an area. 

I say Italy in particular, for many reasons. The prin- 
cipal, however, are its simple structure, thus avoiding the 
various complications that must necessarily arise if its 
geology were very intricate. Again, the history of many 
of its principal seismic events are far more complete and 
extend farther back than that of any other country. In 
fact, we may look forward to the time when seismology 
and vulcanology will be placed on much the same basis 


‘as meteorolegy, and probably with equally important 


results. š 
The mountain from the last date to the 29th remained 


The following day it was th@ same, but on July 1 the 
activity had increased, and the lava that had now been 


- arrested for weeks burst forth again at its old exit. 


_. The mountain now took oa somewhat an intermittent 
phase. On the third it was quieter, 4th the same, 5th, 
6th, and 7th more active, Sth, oth and ioth quieter, ith 
and r2th more active, 13%), 19th, and 15th quiet. 


* 





| 


| on up to June 29, when the increased activity of tha and 
| the followirfy days, converted the top of the chimney into | 


| been concluded. 
tranquil, no reflection being discernible at night. That | 
evening, however, the ejections were to be seen distinctly. 








On’July 16 1 made a minute examination of the 
Owing to a favourable wind, and with a mufle ove 
face, the edge of the innermost one could be rea 
This, on which we were standing, was the cone o 
tion that was commenced to pe formed, in the bott 
the December crater, anœ whose growth had been’ 


a small crater, at the same time scattering the materials: 
on its outer flanks and increasing the size of the cone. < 
The cavity, of an irregular conical form, was about 45. 
metres deep, and its apex could have beerwbut little above 
the level of the outflow of lava that was still proceeding 
from the old lateral fissure? At the bottom of thé crater 
was the becca or mouth. Its position was slightly 
excentric, and irregular in form, being about 2X 3 metres, 
It was apparently undercut by the lava that could be dis- 
tinguished boiling up at a short distance from its edge, 
the issue of the ordinary column of vapours, carrying 
with each explosion 2 few fragments of the plastic mass, 
thus commencing a fourth cone within the inner crater: 
Part of the southern wall bad crumbled away, showing 
well the stratification of the beds. ee 
Between the inner cone of 1882 and that of 1881, that- 
is to say, in the fosse-like excavation separating the two, 
and towards the south-west (below smallest figu 
sketch), another bocca had opened. From g to to o'c ock 
a.m., during which my examination had been carried on, | 
only an abundant column of vapour had been emitted. 
When standing quite close to it, however, it suddenly 
started into increased activity, emitting a column of ash 
and lapilli, perpendicularly to some height, reminding: 
one in form of the great geyser column of Iceland. This 
was due to the slipping of a part of the outer wall, which 
exhibited’ the stratification of the December cone. A con- 
tinual play was maintained for about one hour and a half, 
when tranquility was restored. Mixed*with the stones 
and lapilli that were being ejected were a few fragments. . 
of moiten lava, demonstrating the opening to be ih direct 
Although one 
could approach the edge of the opening nothing could be 






























the usual hydrochloric acid smell was strong but mixed ` 
with a little sulphurous, and I fancy I could detect’ a di 


Of course it is known to exist in small quantities always. 

The old lava forming the plain within the 1872 crater, 
and from which rise the two small cones above described, 
is much decomposed and covered by fumaroles, in a 
direction extending due south-west, that is to say, 


mentioned. {t would seem from this to be the external 
evidence of a dyke which has extended in that direction, 
We might therefore infer that if any lateral opening 


| Should soon form it would be somewhere on the south- 


west of the cone. u H. J. JoHNSTON-LAVIS 





THE HUNGARIAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
BUDAPEST, August 28 


HE twenty-second meeting of the Hungarian Assos 
ciation for the Advancement of Science has just 
It was held at Debreczin a town of 
52,000 inhabitants, and the capital of the great Hungarian’ 
Plain. Two hundred and eighty members were present, 
and of these 132 joined the Medical Section, while the 
remainder were divided pretty evenly between the Physi: 
cal and Economie Sections. The Physical eSection. ` 
includes Chemistry, Mathematics, and Astronomy ; and_ 
the Economic Section includes matters relating to Social 
Science and Agriculture. Unfortunately the Association ` 
does not represent Hungarian science. There is a 5 
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strong University party in Budapest opposed fo its 
existence; and they give it no countenance either by 
their presence or otherwise. Nevertheless we are persuaded 
that the influence of the Association is good. : 

Debreczin is a great Calvinist centre. It has been 
called the ‘‘ Rome of Calvinists.” - There is a Calvinist 
College which educates nearly 2,000 children, boys, and 
young men. Roughly there are 2,000 Calvinist parishes 
in Hungary, containing 2,000,000 souls, and of these 560 
parishes and 800,000 souls are under the jurisdiction of 
the Bishop of Debreczin. The Bishop was President of 
the Association, and the Sectional Meetings were held in 
the College. Great toleration exists in religious matters 
throughout Hungary, and the Calvinist Bishop and 
Roman Catholic Prepostor entered the Hall together 
and sat next to each other during the delivery of the 
Presidential Address. ` 

On the evening of the first day of meeting, the train 
from Budapest which conveyed a number of members, 
was ‘met at the station by the“towfħ authosities, and an 
address of welcome was delivered. We then went to 


- the Town Hall, registered our names, received various 


* has cost the municipal authorities 6ooo florins. 


` 


publications including a fine volume giving a complete 
history from every’ point of view of the town, Pilate 
n the 
evening we all dined together. On the following day the 
Presidential Address was delivered at 10 a.m. This was 
followed by the reading of letters of salutation from 
various parts of Hungary. A paper was then read by 
Prof. Torék one of the Vice Presidents on the Meteorites 
of Hungary, and specially on the Kaba meteorite which 
fell near Debreczin ın 1857. This was the period of the 
Austrian domination. and -many meteorites had already 
been taken from Hungarian museums and transferred to 
Vienna. A demand’ was at once made for the Kaba 
meteórite to be similarly transferred, but the Debreczin 
authorities answered, “ It is true that you have a right to 
everything on and beneath the earth of Hungary, but 
this came from Heaven. Hence we propose to keep it 
here.” And it remains in the Debreczin Museum. After 
the meteorite paper an eulogium was pronounced by Dr. 
Popper on Dr. Albert Kain, a recently deceased and. pro- 
minent citizen, A short paper on children’s diseases 
was then read by Prof. Bédogh, and the proceedings termi- 
nated at 1pm. Soon afterwards the members sat down 
to a public banquet of a very festive nature, which lasted 


v till nearly 5 o'clock, and’ was notable for'the national 


dishes, and profusion of native wines and mineral waters ; 
of the latter Hungary possesses no less than eighty 
_ different varieties. ' 

At 5 o’clock a lecture was given by Dr« Kiss on 
Hatvani, a professor of physics in the Debreczin College 
of the last century. He'studied in Leyden and was the 

- first to introduce experimental illustration into the college 
lectures. A good deal of his apparatus was exhibited 
and the air-pump, with a huge horizontal barrel two feet 
in length and three inches in diameter? was particularly 
interesting. In principle it scarcely-differed from Robert- 
Boyle’s second atr-pump of the preceeding century. 

At 9 a.m. on the following day the three sections were 
formed, and addresses delivered by the Presidents The 
Physical Section was presided over by Prof Hunfalvi of 
Budapest, and his address was mainly devoted to the 
Meteorology of Hungary. He dwelt particularly on the 
great evils resulting from the- cutting down of forests, 
and the,climatal changes likely to result therefrom. As 
wood is commonly burnt for fifel in Hungary, and the 
winters are very severe, the destruction of forests is pro- 
ceeding at a great rate. The address was consideréd of 
such importance that it was ordered to be printed 
separately and distributed all ewer Hungary. The 
Medical Section was presided over by Prof. Torok, and the 

` Economic Section by Prof, Kiraly. “The meetings closed 
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very crowded audience Prof. Antolikegave a lecture on 

the electric discharge, ‘with some original experiments. 
The Sectional Meetings were continued the next day 

and ,in the afternoon an excursion was made through 


the Debreczin Forest to an Agricultural College founded . 


by the Government far the instruction of land agents 
and managers of large estates. The -course extends 
over three years, and the students pay nearly £21 a year. 
The institution is a large model farm possessing a 
good deal of land, and very complete farm buildings 


in which fine breeds of cattle, horses, and_pigs are’ 


reared. The bulls and horses are of particularly fine 
breed. In returning we halted at a forest hota, dined, 
and afterwards danced, the national _Csdrdds being 
of course the most popular. Sectional meetings were 
continued during the following day, andon August 27 
the closing meeting’ was held. In the afternoon there was 
an excursion to the salt lakes of Nyireghdza. | 
The invitations were written in Latin, as of course 
Hungarian is a languege, not much known out of the 
country. They were worded as follows :— 
“ Doctores Medicina et nature scrutatores Hungarie, 
hoc anno Debrecini a 20-27 Mensis Augusti, Congrega- 
.tionem Scientificam sunt celebraturi. : - 
“Cum ad hoc Congregationem D....M....N.... 
solemniter invitaremus, simul impense, rogamus, ut nos 
gratissima sua præsentia honorare, vel alus hunc honérem 


delegare, congregationisque medicorum et naturæ scruta- - 


torum in cognoscendio rerum causis positum studium 
favore et si lubet opera prosequi non dedignetur. 

“ Dissertationes de naturå rerum agentes, secundum 
statuta congregationis, quacunque lingua haberi possunt. 

“ Sincerissimam: quam possumus salutationem exhi- 
bentes perseveramus. Debrecini, 4 Mai, 1882.” | 

‘A few years ago Latin was commonly spoken ‘by edu- 
cated Hungarians, and Latin words are now frequently 
used in intercourse with foreigners. One morning when I 
was looking for my host, his little son gravely gave me a 
letter which he had rapidly penned, expressed with thé 
following charming naiveté:—“ Domine Professor! Meus 
pater est in Collegio. Si Vestra Dominatio.alloqui illum 
vult, voco statim domo. Hora nona certe redibit.” And 
while on the subject of colloquial Latin in this country, 


we are fain to remember the story of the English sailor, ° 
who was rolling a gigantic piece of tobacco in his mouth, ° 


to whom a Hungarian, unused to the custom said, pointing 


to the distended cheek, ‘Quid est hoc?” whereupon the - — 


sailor answered readily, “ Hoc est quid.” , 
It is impossible to conclude this short notice of a 
very interesting scientific meeting, without mention of 


the extraordinary cordiality-and hospitality of the town 


of Debreczin. G. F. RoDWELL 


, THE BRITISH ASSOCIATION 


THE number of papers in the two leading departments 

of the Biological Section were very few this year, 
as indeed they have been for some years, and therefore 
it was decided bY the General Committee that the number 
of departments of that section be reduced from three to 
two. Next year’s meeting was fixed for September 19, 
with the view of bringing it towards the close of the 





holidays rather than in the middle of them, A formal - 


resolution was also passed authorising the Council to 
make the best arrangements they can for securing an 
equal representation of all the sections at the meeting 
proposed to be held at Montreal in the succeeding year. 
One or two speakers seemedto doubt whether the matter 
“could be regarded as finally settled. A suggestion was 
made that a meeting should be held in this country as 
usual, and that the vice-presidents should go to Canada 
as delegates. It was stated on both sides that members 


were, absent at Monday’s meeting whose votes would: : 
. at-noon, and recommenced again at 3 p.m. At 5 to a | have materially affected thee degision arrived at, ‘It is" 
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at Southport,contains numerous 
public meeting-places close to each other. The scat- 
teréd position of the Sections at the present meeting has 
been a very serious obstacle to members wishing to hear 
papers in different Sections on the samé day." Thi¢ has 
been especially the case in Section C, which, being half a 
mile from most.of the other Sections, seldom obtained a 
good audience, and indeed was only filled when the 
popular subject of the Channel Tunnel was brought before 
„the Section by Messrs. Boyd Dawkins and De Rance. 


REPORTS 


Report of the Committee consisting of Prof, Roscoe, Mr. 
Lockyer,* Prof. Dewar, Prof. Livemg, Prof. Schuster, Capt. 
Abney, and Dr. Marshall Watis, appointed at the York Meeting 
to prepare g New Series of Wave-lengths Tables of the Spectra 
of the Elements.~Thie Committee report that they have lately 
obtained an instrument for the more exact performance of the 
process of graphical interpolation, constructed by Messrs. Cooke 
and Sons of York, And since this instrument has only been 
received within the last few weeks they are not in a position to 
make a detailed report to the Association, 


The Report of the Committe consisting of Prof. Balfour 
Stewart, Thorpe, and Rucker, appointed at the York Meeting to 
Report on Methods of Calibrating Mercurial Thermometers was 
read by Prof, Rucker. Thermometer tubes are in general of* 
unequal bore in different parts, and the indications of the instru- 
ments will thus be erroneous, unless these irregularities are 
allowed for. If'a short column of mercury broken off from the 


_ Matin mass in the bulb and tube be measured in different pirts of 


the tube, its length will be greater in the narrower, and less in 
the wider parts, By means of such measurements the correction- 
for the inequalities in the bore can be applied in two different 
ways distinguished as methods of calibration and correction 
respectively, In the first the length of the column of mercury 
is measured in various parts of the tube before the scale is etched 
on it, and the lengths of the divisions are then so adjusted as-to 
make equal differences of scale readings correspond to equal 
volumes, In the second the tube is in the first instance furnished 
with a uniform scale, and ‘a2 table of corrections is afterwards 
drawn up, by means of which the same end isattaine as before, 
In either ease the measurenents have to be made in some sys- 
tematic manner, and a number of different methods of perform- 
mg the observations and calculations have from time to time 
been proposed. That in use at the Kew Observatory is the 
simplest of all, while the more elaborate methods have for the 
məst part been proposed by German writers, The report con- 
sisted of a minute discussion of the relative merits of these 
various methods, the chief of which had been applied by the 
Committee to the same thermometer, so that the results could be 
readily compared. The measurements for this purpose were 
made in the Physical Laboratory of the Yorkshire College. The 
methods chiefly investigated were Gay Lussac’s, Hiillstrém’s, 
Thiessen’s, Marek’s, Rudberg’s, and Bessel’s, both as modified 
by von Oettingen, and al-o with further modifications introduced 
by Professors Thorpe and Rücker, As the-result of a long 
theoretical aid experimental investigation, the Committee con- 
clude that labour is saved and equal accuracy secured by the 
repetition of the simplest method of correction (Gay Lussac’s), 
instead of the employment of more elaborate and theoretically 


“ more perfect schemes, 


Report of the Committee, consisting of Professors Odling, 
Huntington, and Hartley, appointed for the Purpose of inves- 
tigating, by means of Photography, the Ultra-Violet Spark- 
Spectra emitd by Metallic Elements and their Combinations 
under Varying Conditions,—This report was drawn up by Prof, 
Hartley, and,communicated to the Section by Prof. Huntington, 
The object of this investigation was to give, first, a means of 
readily identifying the metals by photographs of their line 
spectra ; secondly, a knowledge of the alterations producible in 
the spectra of metallic salts by the presence of various-non- 
metallic elements ; thirdly, a knowledge of the alterations caused 
by the dilution of metallic solutfons ; fourthly, a possible means. 


` ‘of performing rapid quantitative determination of metallic sub- 


stances by the aid of photography, and obtaining permanent 
records of the results, These objects have been more or less 
completely attained, and the results obtained have been the sub- 
ject of two communicat’ons to.the Royal Society, which contain 


e ‘an account of the elu:idatign o® the following points :—(1) The 
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solutign of the p-actical difficulty of obtaining photographs of 
spark spectra of metallic salts from” theyr solutions; () the 
comparison of spectra yielded by metallic electrodes with those 
obtained from saline solutions ; (3) the variations in the spectra 
caused by dilution of saline solutions ; (4) the sensitiveness ‘of 
spectrum reactions under certain conditions ; (5) the variation in 

e spectra of metals caused py afterations in the intensity of the 
spark employed. A comparison of the spectra of solution -of - 
salts with thgse of metallic electrodes show that in almost al} 
cases the lines of the metals were produced from the solutions. 
The non-metallic constituents of salts do not yield any marked ` 
series of lines, The spectrum of aluminium, as obtained from 
pure solutions, is free from a group of short or discontinuous 
lines, which the author has shown to be due # iron. In esti- 
mating the relative proportions of the constituents of alloys or ` 
iainerals, only those methods "are to be recommended in which 
solutions are used, as in’ this way the non-homogeneity of the 
substance under investigation can alore be obviated. With 
regard to the reversal of metallic lines, it is pointed out that, - 
over-exposure suffices to produce reversal without - materially - 
influencing the rest of the spectrum; and in order to obviate. 
this result, it is recommended that comparative exposures should 
be methodically employed to confirm the accuracy of observations 
made entirely by the aid of photographic representations and of -_ 
spectra, This is especially the case where gelatine or other dry 


plates containing organic matter are employed. 


Report of the Committee on the Lunar Disturbance of Gravity, 
by G. H. Darwin.—shortly after the reading of the first report 
last year at York, it was found that the instrument with which 
he and his brother had been working, had broken down, and 
this together with a series of unforseen circumstances, had pre- 
vented their continuing their observations. But he still had 
some remarks to make on the subject. From a remark made 
by’ Signor de Rossi on an observed connection between baro- 
metric storms and the disturbancé of the vertical, he had been 
Jed to make some investigations on-the mechanical effects caused ` 


-by variations of pressure acting on an elastic surface, -When a “ 


heavy body rests ôn -the surface of the earth in the neighbour-- 
hood of a perdulum, ‘the direction of the pendulum, or the 
vertical, appears to change, a change due to two causes: first, 
an actual change due to the attraction of the heavy body on the 
bob of the pendulum; and secondly, an apparent change due to 
an actual change of level caused by the elastic yielding of the 
surface. Sir W. Thomson had pointed out to him avery re- | 
markable relation between those two effects, If a heavy mass 
of any form be placed on the surface of an elastic plate of’ great 
thickness, the deflecti.n produced on a plumb-line suspended 
over any point of the plate by the attraction of the mass is pro- 
purtional to the slope produced in the plate at the same point by - 
Applying this to the case of 
variation of barometric pressure, and supposing the earth to have 

a rigidity between that of glass and copper, he found that the varia- - 
tion of slope between two places 1500 miles apart due to a difference 
of 5 cm. of barometric height would be o”*o117, whilst if the 
attraction of the air be included, it would amount to o”'or46. - 
Thus, considering two cases of high pressure to-right and left, 
there would be a difference in the position of the plumb-line 
relatively to the earth’s surface of 0’'o292, The amplitude of 
oscillation at Cambridge due to-lunar dis urbance of gravity, 
as computed on the hypothesis that the earth i. rigid, -was in last 
year’s report shoyn to be o”-o216, whilst the instrument was 
capable of detecting changes of o”or, As these quantities. 
were all of the same order of magnitude, he came to the conclu- -~ 
sion that it was hopeless to expect determinations of the lunar 
effect by experiment based on the pendulum method. -There 
was another effect due to change of barometric pressure, viz an, 
alteration in the altitude of the surface. Under the same circum- — 
stances as above the difference in height at the two places would 
be gems. The same reasoning applied to the tides would show 
that there would appear to be a gieater rise and fall of tides - 
that actually exists. This effect is in the opposite direction to. 
that due to the elastic yielging of the earth on account of the 
tide-rising forces of the sun and moon, Near a coast line the 
apparent change of the vertical between high and low tides 
would be far more’ considerable than in the ca e of variation of 
barometric pressures With a difference of true height of water 
between high and low ide of 40 cm., and with a tidal wave- 
length of 3900,miles,, the change in slope at a distance of 1 kilo- 
metre fram the water’s edge would be 0'076.—Sir W. Thomson 
pointed out a method by which the effect of the attraction of the 
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obserger ut Mr, Darwin’s experiments might be determine?! inde- 
pendently of the deviation produced by the elastic yielding of 
the earth due to his weight, He also :uggested that Mr. 
Darwin should apply the same reasoning to discuss the pheno- 
mena of seiches, such- as have been observed by Forel on the 
Lahe of Geneva. - ° 


è é 
~Keport of the Committee on the Present State of Spectrum 
Analysts (drawn up by Dr. Schuster).—The rgport consists 
of three parts, Im the first part the question is discussed whether 
any numerical relation between the different periods of vibra- 
` The result of several 
inVestigations seems to be that though the different vibrations 
are connected a€cording to some unknown law, they are har- 
monics only in exceptional cases. The second part of the 
report considers the question wħether a connection exi ts be- 
“tween the spectrum of a compound and the spectrum of the 
elements which make up the compound. The investigations of 


‘Dr, Gladstone are referred to, since confirmed in many instances, 
.. in which he has shown that coloured acids, as chromic acid, 


when combined with-different bases-retain their own absorbing 
properties, The same applies to coloured bases, But as Dr, 
Gladstone himself pomts out, the law is by no means a general 
one., The curious observations of Bunsen’s on the absorption- 
spectra of didymum gz2lts are discussed. Bunsen has shown 
that their spectra are all very nearly.alike, but slightly displaced 
either towards one or towards the other end of the spectrum, 
Capt. Abney and Col. Festing’s observations on the absorption 
in the infra-red are referred to at length, and the connection 
_between the luminous spectra of such bodies as the chlorides, 
bromides, and iodides of the alkaline earths is discussed. In 
the-last part of the report the similarity of the spectra of similar 
bodies is pointed cut, but no numerical connection has as yet 
been found, ` i 


Report. of the Committee, consisting of Lieut..Col. Godwin 
Austen, Dr. G. Hartlaub, Sir F. Hooker, Dr. Gunther, Mr. 
Seebohm, and Mr. Sclater, appointed for the purpose of investi- 
gating the Natural History of Socotra and thetudjacent Highlands 
of Arabia and Somali Land,—The balance in hand from 1870-1 
(62. 7s. tod.), added to the 100/. granted at the York meeting, 
together-with the amount received up to the present tims by the 
sale of the duplicate specimens of birds and land shells, vız. 

` 172, 125 4d., reduced by 7s. for postage, leaves a total balance 
in hand of 1432 13s. 2d. for any future work on the Socotna or 
im the adjacent mainland. A 

Since the last report was presented Prof. I. Bailey Balfour 
has been working whenever his ‘other dwies permitted at the 
extensive botanical collection formed by him, to which must be 
added the plants collected by Schweinfurth, who has since’ 
visited the island, and who has placed the same.most Jiberally at 
Mr, Balfour’s disposal. Some of the prelimmary diagnoses 
have been published, which show that the different groups are 
very rich, and that there is a very considerable amount of work 
in the collection which can only be brought out slowly. Prof. 
Balfour hopes to give a short report on what is completed at 
this meeting. Writing on June 17 he says :—‘‘I have a lot 
more diagnoses in press just now, and hope in Avgust or Sep- 
tember to. complete my work on the Botany. This éweule in 
Egypt will,-however, interfere, as Schweinofurth will be unable 
to continue his communications, and „I am waiting-fora lot of 
notes by hun on many species, „I only hope his collections will 
not be destroyed, and as he has some of my specimens at present 
T am somewhat anxious regarding their fate.” .. . 

The rock-specimens collected by Prof. Balfour have been 
worked out by Prof, Bonney, whose report on the subject was 
read before the Royal Soctety at their last meeting of the present 
session. He states that the great limestone plateau, which forms 
so large a part of the upland district of the island, is found by 
the Foraminifera present in the rock to- be of Miocene age. 
-Thus is seen to rest in many places. upon a floor of very ancient 
-gneissic rock, bearing a general resemblance to the most ancient 
rocks' of north-western Britain gnd other countries. The 
‘Haggier mountains, forming the highest ground in the island, 
consist, so far as is shown by the’specimens brought, of granites 
poor in mica and rich in felspar, bearmg often a considerable 
. resemblance to those of Sinai. These are graversed by dykes of 
felsite an other igneous rocks, To the south-east of this range 
is a tract occupied by red felsites and rhyolites, with some, 

- agglomerates or conglomerates, The structure of some of the 
- former rocks renders it-in the highest degree probable that they 
are anovent lava flows. They are anterior în date to the Miocene 
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limestones, These also’ are occasionallyecut “by basalts and 
perhaps-trachytic rocks. In the northern part of the island, 
beneath the limestone, is an argillite of uncertain age, and there 
is probably some representative of the ‘‘ Nubian sandstone.” It 
is, h@wever, almost certain that for a long period anteiior to 


the Middle Tertiary, Socotra formed part of a land surface, and 
it is quite possible that the sumniits of the Haggier mountains ` 


may not have been even then submerged. If so ,the flora; and 
perhaps the fauna, is likely to have an exceptional interest. 

As to a renewal of explorations, the Committee fear that 
Eastern affairs make the cutlook very unsatisfactory, and it 
would appear all through the East, in the vicinity of Aden 
especially, there is a very hostile spirit rampant against Euro- 
peans, {tis hoped that there may soon be some definite settling - 
of the excitement, but at present the Confmittee do not think 
that any plans fcr a future expedition can be made. 

The results of the Socotran exploratiog haveteen"so succe-s-, 
ful and so great, considering the small expenditure of money 
and time it entailed, that zhe Committee trust they may see the 
same kind of work extended. They.trust that the opportunity 
will not be lost of sending properly trained naturalists into the 
mountainous regions of Eastern Africa, which the despatch of 
an expedition by the Geographical Society now presents. The 
scientific knowledge that would be accumulated by such ex- 
plorers in such conditions as that lofty region offers would be of 
immense value, and not of secondary intere.t cr importance to _ 


‘purely geographical information. 


The Committee do not, therefore, ask for any further grant at 
present. - ¢ 


Report of the Committze, consisting of Mr. Fames Heywood,’ 
E.R.S., Mtr. Witham Shaen, Mr. Stephen Bourne, Mr. Robert 
Wilkinson, the Reu, W. De'any, Prof. N, Story Maskelyne, 
M.P., F.RS., Dr. Silvanus P. Thompson, Miss-lydia E. 
Becher, Sir Fohn Lubbock, Bart., M P., ER.S , Prof. A. W. 
Wilkamson, F.R.S., Ais. Augusta Webster, Rev. H. W. 
Crosskey, Prof. Roscoe, F.R.S., Prof. G. Carty Foster, F.R.S, 
and Dr. F. A. Gladstone, F.R.S. (Secs etary), appointed to watch 
and report on the workings of the proposed revised New Code, and 
of other legislation affecting the teaching of Science rn Elementary 
Schools.—When this Committee was re-appointed at York, it 
was with a special view to the important changes-which it was 
expected the Government would make in the Education Code. 
In the postscript to their previous report, great satisfaction was 
expressed at the general scope of the ‘‘ proposals” that had just 
been submitted to Parliament, but it was urged that the know- 
ledge of nature should be more effectually encouraged as a class , ° 
subject, 

On assembling ın the autumn, your Committee added to their’ 
number the Rev. H. W. Crosskey of Birmingham, and-Pr: f, 
Roscoe of Manchester, . nd, subsequently, Prof, G, Carey -Foster 
of London. i d : d 

At the first meeting it was determined to enter into communi- 
cation with Mr. Mundella, the Vice-President of the Committee 
of Council on Education, but the serious illness of that gentle- 
man caused a delay. The Secretary, however, eventually saw 
him at his own house, and f und him desirous of receiving the 
views of the Committee by deputation. As this was a step’ 
which your Committee Felt themselves not justified in taking 
unless thrvugh the g verning bedy of the Association itself, they | 
drew up a series of resolutions, and submitted them to the 
Council, with the requést that that body should appoint a depu- 
tation to urge their views. __ i 

These resolutioħs were passed by the Council, with theaddi'ion 
of that numbered VII. They were as follows :— 

I. That Clauses 9 (3), 20, 26, and the Standard work in Geo- 
graphy (pp. 6 and 7) be approved. 7 

Ii. That the arrangerents involved in Clau-es 18, 19, 21, 23, 
and 27 be subject to 1evision on the following grovhds :— 

á. That Clauses 49 and 21, read together, will practically 
exclude Elementary Science teaching in the Lower Division, as 
Geography will be almost aluays chosen by teachers as the 
second subject. 

b. That placing’ Standard BV. in the Lower instead of the 
Upper Division will restrict the choice of Class-subjects to be 


taught in that Standard, and altogether exclude the teaching of - 


any of the Specific subjects. ` . 5 
c. That, taking all these Clauses as they stand, there wiil 
practically be a cessation in the teaching of Elementary Science 


fronf the time of leaving the Igfant School (Clause 9 (3)), tul ., e 


entering the Upper Division (Clause 23 and 27). 
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It is therefore recommended that Clause 21 be left out; and 


- that Clause 19 beso modified as to permit of the ordinary Class 


Grant being paid if the children pass in any one or two of the 
Class subjects, and an additional Grant if three be taken. 

- III. That the list of Specific subjects (Clause 25) shoubd “in- 
clude Elementary Physics, and the fundamental facts of Che- 


mistry ; and the word ‘‘ Geometry” should be used instead of 


“ Euclid.” “ 
IV, That Clause 29 be left out, inasmuch as Domestic Eco- 


, nomy includes the principles of alimentation, sanitation, &c. 


` 


V. That the teaching of Specific as well as Class-subjects in 
Night Schools should be provided for in Clause 30. 
. VL That the Standard work in Elementary Science (pp. 6 
and 7) needs re-arranging :— ` Si 
The division ‘(2) ehould generally include plants as well as 
animals, f 
The divisions (4) and (c) should be welded together, and more 
~ progressively arranged” ' 
“ VII, That the Science programme should be regarded as a 
suggestion, but not necessarily as an inevitable arrangement. ' 
VIII, That the Pupil Teachers’ course (p. 11) shall provide 
for the study by them of Elementary Science, seeing that they 
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Your Committee having been informed that Sir John Lubbock 
intended to meve in parliament that it was desirable to°allow 
children to be presented for examination in any ef the recognised 
class subjects, passed a resolution offering him ‘their support in 
asking that the three class subjects of Schedule II. of the New 
Code, viz., Enghsh, Geography, and Elementary Science, 
should be placed on the.samte footing.” Sir John Lubbock, in 
his speech, referred to the views of the British Association on 


_this point; tke debate which ensued was very favourable to the 


claims of elementary science, and the Vice:President promised 
to give the subject further consideration, and to ‘‘submit it to 
the Council of Her Majesty’s Inspectors and the able men who 
assisted him in framing the Code, and, if it was possible, he 
should be happy to yield to the wishes which had been 
expressed (see Times, April 4.91882). 

+ Many of the Elementary Schools of this country are now., 
working under the New Code, and before the month of May, 


3883, they will all be in that condition, In that month also the. . 


Government inspection under this Code will commence, and it 
will be possible to ascertain many points of interest, such as (F) - 
the quality of the object lessons in the infant schools ; (2) how 
far the proposed improvements in the teaching of geographf are 


will in all probability be required to give Object lessons, or.to ‘| carried ont in practice ; (3) to what extent elementary science is 


teach Elementary Science in the Schools, and to attend science 
classes at College. 

A deputation was appointed to present the memorial, but so 
many other public bodies were approaching the Education De- 
partment on the subject of the New Code, that Lord Spencer 
was ynable to find time to receive it, and the memorial was sent 
in the usual way. Dr. Gladstcne, however, as one of a deputa- 
from from the London, Birmingham, and other School Boards 
had an opportunity of urging the claims of science, and mention- 
ing the special wishes of the British Association. Nothing 
could be more distinct than the assurance of both Lord Spencer 
and Mr. Mundella as to their desire to introduce the teaching of 
Elementary Science as far as circumstances would permit. 

Recommendations somewhat similar to those of the British 
Association were,made, not only by the above School Boards, 
but also by a Conference of leading educationists on Code Re- 
form, and by the Buitich and Foreign School Society. 

When the New Code was laid on the table of the House, on 
March 6, it appeared that some of these recommendations had 
been adopéed, and fhat all the clauses ın the ‘‘ Proposals” which 
were approved by your committee had been retained. 

_ "The proposals thus retained are as follows :— 

- In infant schools the merit'grant will be dependent upon the 

report of the Inspector, who will have to take into consideration 
“the provision made for ‘‘ simple lessons on objects, and on the 

phenomena of nature and of common life.” 

The leading facts of Physical Geography will be taught, not, 
as before, as an optional specific subject for the high standards, 
but as a part of Geography which is a class subject for the 
children in all the standards. 

The teaching ofthe principles of Agriculture as a specific 
subject is, for the first time, recognised. š ' 

The recommendations adopted are as follows :— - 

‘Chemistry ” and ‘‘ Physics ” ın the two branches of ‘sound, 
light, and heat,” and of ‘electricity and magnetism,” have been 
added to the list of sciences capable of being taken up as specific 
subjects by children in Standards V., VI., and VII. 

. The scientific specific subjects are admitted for the first time 
into the curriculum of evening schools. 

The Department has considerably modified its scheme as to 
t Elementary Science” as a class subject ; thil ‘“ may be framed 
so as to lead the scholars ın Standards J. to IV. up to one of 
the scientific specific subjects;” but a scheme is also given 
which ‘‘ may be taken as a guide suggesting heads for a sufficient 
number of lessons ın each staidard.” In the scheme, plants are 
recognised a@ fully as animals,.and the inconsistencies that 
occurred in the original scheme are avoided, 

The Department Has not, however, acceded to other recom- 
mendations of your Committee. There are still retained such 

_ restrictions as will greatly hinder the introduction of this ele- 
mentary science as a class subjeat. Domestic Economy has lost 
its preference as a specifie subject in girls’ schools, Euclid is 
still enforced as the handbook of geometry. There is no pro- 
vision for the examination of pupil teachers by Her Majesty's 


Inspector in any branch of natural science, excepting that- 


geography is made to include a good deal of physical kno 
ledge. z . 


taken up as a class subject, and whether the teachers generally 
take it up as an introduction to the scientific specifie subjects, or 
continue it as a class subject throughcut the school; and if so, 
whether they have adopted some fuller scheme than that sug- 
gested in the Second Schedule ; (4) whether the discontinuance 
of the teaching of specific subjects in Standard IV. is really a 
gain or a loss tc science, : 

Your Committee, if reappointed, propose to obtain informas 
tion on these paints, and to draw the attention of the Council to 
any matters that may be necessary in connection with the work- 
ing of the Code, or in respect of any future alterations, ' 


Preliminary Report on the Flora of the Halifax Hard Bed | 
Lower Coal-measures, by Prof. W. C. Williamson, F.R.S., and 
W. Cash.—The area examined is bounded by Bradford on the ` 
north, and Sheffield on the south, many of the coal-pits are now 
closed owing to low prices of coal, and -to the iron-pyrites for- 
merly worked being no longer used owing to the low. rate at 
which foreign sulphur is now imported. Fossils were obtained 
from a bed of inferior coal 2 feet 6 inches in thickness, studded 
with “ coal-balls,” consisting of carbonate of lime and carbonate - 
of magnesia, which are filled with fossils, which exhibit the 
most perfect candition of preservation, even to microscopical 
structure, surpassing even the well-known beds of Oldham. 
Much light has been thfown into the intimate structure of a large 
amount af vegetable forms, though some are still doubtful. 


Tenth Report of the Committee, consisting of Prof. J. Prest- 
wich, Prof. T. McK. Hughes, Prof. W. Boyd Dawkins, Prof. 
T. G. Bonney, the Rev. H. W. Crosskey, Dr. Deane, and 
Messrs. C. E. De Rance, D. Mackintosh, R. H. Tiddeman,’ - 
F. E. Lee, James Plant, W. Pengelly, W. Molyneux, H. G.- 
Fordham, and W. Terrill, appointed for the purpose of recording 
the position, height above the sea, lithological characters, size, and 
origin of the Erratic Blocks of England, Wales, and Ireland, 
reporting other matters of interest connected with the same, and 
tahing measuas for their preservation. Drawn up by the Rev. 
H. W. Crosskey, Secretary.—The Committee have received the © 
following accounts of Erratic Blocks examined during the past 


-| year :— 


Yorkshire—Major Woodall has examined a number of 
boulders brought from’ the bottom of the North. Sea north of 
Flamborough Head, and gives the following account of their 
position and character :— ` 

North of Flamborough Head large numbers of boulders are , 
found strewing the bottom of the North Sea; but they are 
arranged very much in a belt, which ıs generally parallel to the 
existing coast, at a distance of twenty to forty miles from the 
land. The outer or eastern edge of this belt is not well de- 
fined ; but on the western side it would appear to have a sharper 
boundary, as tae marks Wed by the trawlers to avoid the 
boulders show that the line is well marked. ‘ i 

While preserving a line parallel to the existing coast, it, is 
curious to note that just opposite to the mouth of the Tees the 
inner edge of the “rough ground ”—by which name this, belt is 
known to the fishermen—makes a sharp bend to the eastward, 
coinciding almcst exactly with a line drawn down the Tees. 
Valley. I would venture to suggest that this large belt of 
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erratic blocks is connected with the history of the-giant glacier 
which descended the Tees Valley, bringing, among other stones, 
masses of the well-known Shap Fell granite. ' The boulders that 
I have seen brought on shore—having been trawled up by the 
smacks—-are either of Shap granite or carboniferous limestone, 
‘and ofthese I have examineg from ‘sixty to seventy specimens, 
-The rough ground—as far as I'am aware—extends from the 
coast of Northumberland to the mouth of the Humber.” While 
the boulder, clay on the coast line contains bloaks of carboni- 
. ferous limestone and Shap granite, the deposits of like date in 
the valley of the Rye and Derwent—south of the Cleveland 
- Moor district—are composed of oolitic and liassic detritus, and 
are very different from those on the coast, though only a few 
miles distant from each other, , 
Warwickshire. A remarkable group of Erratic Boulders has 
been exposed in some excavations made for building purposes ‘in 


- -~ Icknield Street, Birmingham, between Key Hill and Hockley 


sod 


Hill, The section occurs on the north-west slope of the hill on 
‘which it is exposed, and consists of 7 feet or 8 feet af glacial 
drift (the height slightly varying at different points), which 
immediately rests on an irregular and broken surface of the new 
red sandstone of the district, and is @omposede of about x foot 
6 inches of surface soil. The “drift” itself consists of erratic 
blocks, intermixed with numerous round and oval stones and 
' pebbles, together witle small gravel, sand and clay. In-different 
parts of the section these various materials occur in varying pro- 
“portions, a light clay gradually predominating. The erratic 
blocks, however, so pervade the whole bed, and so thoroughly 
, constitute a component part of it, that they cannot have been 
dragged into it, either singly or by twos and threes. They 
must all have travelledtogether, for a certain distance, at an 
tate, and have been brought down together to the spot-at whic 
they are found. 

The felsites and the felspathic ashes are the most abundant, 
-and the Llandovery sandstones are the rarest. No block of 
granite has been found in this group of erratics. 

Some are sub-angular; 3 not inconsiderable proportion are 
„well smoothed, although they can hardly Be said t be highly 
polished ; aud-on a few striæ may be traced. 

Prof. C. Lapworth has examined the specimens, and recog- 
nises ‘a large number as occurring zy site at the Berwyn-Hulls; 
others may be found in the Arenig range. 

The condition of the new red sandstone rock on which the 
boulders rest is most remarkable, The sandstone rock is broken 

, up, and large fragments of it have been lifted úp out of their 
position and thrust into the middle of the drift. At one point 
in the section a part of the rock has been lifted up almost like 
an arm, and still remains united with the basement mass, wlile 

the drift fills the L-shaped hollow. A large erratic block is 

- seen close to the extreme end of the uplifted arm of the base- 
ment. = ‘ 

The evidence of violence is complete. ‘The breaking up of 
the sandstone rock, the uplifting of parts of it ez masse, and the 


. carrying away of fragments, are facts as patent as’the presence 


of the erratic blocks themselves, 
The Rev. W. Tuckwell has called the attention of the Com- 
mittee to some very interesting boulders at Stockton, near 


Rugby, about equi-distant from Leamington, Rugby, and | 


Coventry. > One has been moved from the roadside, where it was 
in great danger of being injured, placed upon a bed of concrete, 
and protected by railings. S 
Leicestershire —Mr. W. Jerome Harrison has sent the Com- 
mittee the following note on a Leicestershire boulder which has 
travelled northwards :— 
In the construction of the sewerage for the Clarendon Park 
Estate, near the Victoria Park, on the east side of the town of 
‘Leicester, some interesting sections of the drift were laid bare, 
which I examined in June, 1880. Much of the drift exposed 
. was of a loamy nature, containing erratics of moderately large 
, size, and overlying, though with no well-marked line of demarca- 
tion between, the well-known great chalky boulder clay which 
spreads so widely in tbis district. ` 
Among the travelled rocks contained in this deposit I particu- 
larly noticed, one angular block identical in appeatance with the 
syenitic rock which forms Enderby Knoll (four miles’ south-west 
of Leicester), and» Croft Hill (about tw miles further in the 
same direction). There South Leicestershire syenites are well- 


~ _ characterised and somewhat abnormal rocks, and their identifica- 


tion Is easy. 
The surface of the Clarendon Park Estate is about 300 feet 


TURE ` 


> = 


461 


p Š E ° 
above sea-level, while Enderby Knoll ig about 350 feet, and 
Croft Hill 450 feet (these heights are approimations only). The. 
block which I saw on the Clarendon Park Estate measured about 
34 X 2 X 14 feet, and would weigh about three-quarters of a 
tor; it was irregular in shape and very angular. As it did not 
interfere with the direct line of the sewer, it was not removed, 
but was covered in. I have examined a large number of the 
erratic blocks which stud the surface of Leicestershire,, but this 
is the only instance I know of a boulder which has been carried 
to a distance several miles due north of its parent rock.” 

Shropshire.—The Committee have received from Mr. Luff a 
valuable report upon the group of erratic blocks found in the 
neighbourhood of Clun, Shropshire. j 

„Prof. Lapworth has examined a series of specimens, and de- 
scribes them as lower Llandovery grits arti shales belonging to 
the Plinlimmon group of Central Wales, The hills from which 
they. have been derived cre all south of Bala, and situated almost 
due west from their present position. f . 

The following are the most remarkable among a large number 
of bonlders:—The “Great Boundary Stone,” marking’ the 
boundary of „Clun and Treverward townships. It is on Rock 
Hill, Its dimensions are 6 feet x 6 feet x 2'5 feet. No stria: 
tions can be detected, but it is angular and polished on one face. 
It is a cleaved flagstone, and has travelled from a point south of 
Machynlleth. It rests upon a bed of clay and rubble above the 
Upper Ludlow rock. Height above the sea, 1152 feet. 

The “Black Hill Boulder,” 52° 24! 40" N. Le, 2° 59' 50” W: 
L. This boulder may be calculated to contain from 8 to 10 
cubic feet, and issubangular. It is a pebble grit belonging to ' 
the Plinlimmon group, and may have come, according to Prof. 
Lapworth, from the neighbourhood of Rhadyr. So far as can 
be'observed, it rests upcn the same limit of bed as the Great 
Boundary Stone, Its elevation above the sea is 1327 feet, and 
it is the highest of all the boulders of the group. 

The “10-Fzet Boulder” is a pebbly grit’ of the Plinlimmon 
group. It hes on the Clun Hill, near Pen-y-wern, 52° 24! 20” 
N. L., 3° 0’ 30” W. L., at an elevation of about 1160 feet above 
the sea, Jt measures ro feet x 3 feet x 3 feet, and weighs, I 
should calculate, between 6 and 7 tons. It bears every evidence | 
of having stood upright în the’ground for a very long time. The 
base is tolerably angular and well preserved, but the sides and 
apex are much weathered. About 4 feet, from the base it is 
deeply undercut, apparantly all round, exactly ag we should 
expect such a block to be where (on the ground-line) it had 
been much exposed to the combined influence of moisture and 
frost. we ` 


Report on the Conditions under which Ordinary Sedimentary 
Materials may be converted into Metamorphic Rocks, by- Prof, W. 
J. Sollas, M.A., describes experiments on quartz and other 
minerals which have been subjected to a heat of 300° C. in an 
iron tube of 4 inch diameter. 3 


Report of the Committee for the purpose of carrying on Explora- 
tions in Caves in Carboreferous Limestone in the South of Ireland, 
consisting of the late Prof. A. Leith Adams, Prof. W. Boyd 
Dawkins, Dr. Fohn Evans, Mr. G. H. Kinahan, and Mr. R. 
J. Ussher.—Within the past three months attempts have been 
made to effect an entrance from the’face of the scarp into the 


series of caves discovered and reported on last year, in the rock - 


called the Carrigmurrish, but after a careful survey had been 
made and levels taken from the several branches of the caves by 
Mr. Duffin, county surveyor, it was found that this means of 
access is not possible. 


Eighth Report of the Committee, consisting of Prof, B. Hull, 
the Rev. H. W. Crosskeys, Capt. Douglas Galton, Professors G. 
A, Lebour and F. Prestwich, and Messrs. James Glarsher, £. 
B. Marten, W. Molyneux, G. H. Morton, W. Pengelly, 
James Plant, James Parker, I. Roberis, Fog Strangways, 
Thos. S. Stooke, G. F. Symons, W. Topley, Tylden-Wright, 
E. Wethered, W. Whitaker, and C. EX De Rance, appointed 
Jor the purpose of investigating the Circulation of the Under-: 
ground Waters in the Permeable Formatims of England, and the 
Quality and Quantity of the veer supphed to various Towns 


+ Tt seems to the writer to show (r) that 2 submergence followed the 
retreat northwards of the great chalky boulder clay ; (2) that when this sub- - 
mergence amounted to about 350 or 400 feet, the bosses of syenite which 
occur in South Leicestershire stood as little islands above the sea; (3) that 
© coast 1ce” forme on the margins of these islands, on which blocks of rock, 
detached by the frost, fell; and (4) that a current running northwards carried 
at Igast one of these blocks down the Soar'ValJey, and dropped it where it ~ 
now lies, on the eastern brow of the Valley at Leicester. 
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and Districts from,tltse Formations, Drawn up by C. E, De 
Rance, Secretary.—Eight years have elapsed since this Com- 
mittee commenced to investigate the circulation of underground 
waters, and the quantity and character of water supplied to 
towns and districts so derived. 

From 1874 to 1878 the Triassic and Permian formations were 
alone under consideration ; in that year the Jurassic rocks were 
added to the scope of the inquiry, which at the York meeting 
was enlarged to include the whole of the permeable rocks in 
England and Wales, 

The Triassic and Permian rocks of Devonshire are described 
in the first, fifth, and sixth reports; of Somersetshire in the 
fust ; of Leicestershire in the first, fourth, and fifth; of Warwick 
in the secofid, fourth, and seventh ; of Nottingham in the second 
and sixth; of Cheshire in the seccnd, fourth, and fifth; of 
Lancasbire iy the first, second, third, fourth, sixth, and seventh ; 
of Yorkshire in the first, second, third, sixth, and seventh ; of 
Shropshire in the sixth,1 ; : 

Through the removal to South-Africa of the member of the 
Committee tahing charge of Staffordshire, this district is still 
incomplete, but some information as to the Burton-on-Trent 
area is given in the first report. : 

In Devonshire the inquiry was carried on by Mr. Pengelly, 
F.R.S., supplemented by details obtained by Mr. Stooke, C.E. 
The Triassic rocks of the district have been made the object of 
careful study by Mr. W. A, E. Ussher. From his investigations 
it would appear that the ‘equence exhibited has more in common 
with the Trias of the French side of the English Channel than 
with that of the midland counties, In Devonshire and Somer- 
setshire the sandstones and conglomerates appear to have been 
deposited in a distinct basin to that north of the Mendips, the 

-Keuper marls being alone common to the two districts, ` 

* The basin south of the Mendips is remarkable for having a 
series of marls intercalated in its sandstones, called by Mr. 
Ussher the ‘‘ Middle Marls” ; these underlie sandstones beneath’ 
the Keuper marls. The conglomerates have a distinctly local 
character, and when present are plentifully water-bearing, as are 
the sandstones, though to a somewhat less extent. 
` Private supplies are obtained by wells at Torquay, where the 
water-level is 168 feet above-the sea; at Teignmouth ; at Daw- 
hsh, where the water-level is 71 feet above the sea; and at 
Bramford Speke, near Exeter. ee 

Near Exeter the Lyons Holt spring issues at 126 feet above 
sea-level, yielding towards the town supply 47,0c0 gallons 
daily of very pure water, which is extensively used for drinking- 
fountains. 

_ Higher up tbe valley of the Exe and its tributaries private 
supplies are obtained at Crediton, 

North is the watershed separating the streams flowing into 
English and Bristol Channels. 

At Wellington a well 230 feet above the sea is sunk to a depth 
of 48% feet ; only a small quantity of water is pumped from it. 

At Taunton numerous private wells give a supply of rather 
hard water from the New Red Sandstone. 

At Somerton hard water is cbtained from a well 1294 feet 
ceep; the White Lias is said to occur in it at go to 99 feet, 

At Wembdon a private well in tijassic conglomeraté yields 
hard water at a well 30 feet deep, at 60 fı et above the rea, 

At Wookey, near Wells, 70 feet above the sea, a private well, 
33 fect, yields a constant supply, uninfluerced by the seasons as 
to quantity, Lut decreases 9 feet in level after dry weather, 

In Bristol the wells vary in depth from 6o to 3co feet, some 
only-penetrating peat and gravel, others passing through triassic 
marls, whilst a few penetrate the Coal-measures. 

At Braysdown Colliery, near Bath, a shaft 500 yards deep, 
passing through New Red Sandstone and Coal-measures, yielded 
water at the bottom of the pit containing 1008 grains of common 
salt, or 1440 parts per 100,000. 

In the Tiverton Coal-pit, near Bath, 16,800 gallons per 24 
hours aré yielded by plastic shale in the Blue*Lias, 130 feet above 
the White Lias, which is 12 feet thick, resting on 23 feet of 
Rheetics, lying on the New Red Marl; the water contains 112 
parts per 100,000 of common salty ` 

The Tyning Pit, Radstcck, mtersected a spring yielding 
864,000 gallons per day at 2o0c feet from the surface,'at the 
bottom of the Red Marls. 


* Report of British Association for 1875 (Bristol) contains first report ; that 

+ for 1876 (Glasgow) the second ; that for 1877 (Plymouth) the third; that for 

1878 (Dublin) the fourth; that for 187q (Sheffield) the fifth, that for #88 
(Swansea) the sixth ; and that fore881t ork) the seventh $ 
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At Kilmersdon New Coal Shaft, Writhlington, a 10 feet shaft 
On cutting through a hard” 
base of stone the water rose 99 feet in 24 hours, and stands at 
this level, yielding 98,400 gallons per day of hard water. ` The 
section pas ed through was liassic clay, black and blue marl 78 
feet; 34.feet of “red ground,’, with bands of blue stone; con- 
glomerate 5 feet; red beds 4 feet; then conglomerate again ; 
the remainder gf the section is not given, The la'e Mr. Charles ` 
Morre considered the last, 5 feet 4 inches of the Lias, in this 
section to belcng to the Rheetic beds. - 

In reference to the information furnished by Mr. Taunton as 10 
the Thames and Severn Canal, it may be well to state that -the. 
outcrop-of the oolitic rocks has an average breath on the dip 
of 25 miles, The base of the Oolites resting on the Lias reaches 
its highest point near Chipping Campden, 1032 feet above the 
séa, on the watershed between the Thames and Severn ba-ins. 
This, south of the Severn Wells, the source of the Churn, runs 
somewhat east of the bare of the Oolite, cau~ing the sur- 
face drainage of the oolitic tract around Muinchinhampton, 
Dursley, and Wotton-under=Fdge to flow into the ba-in of the . 
Severn. Itis prebable also that a pottion of the underground 
drainage does so`al~o, notwith.tanding the general south-easterly 
dip, from the basement level of the Oolites, varying in the 


direction of the strike, owing to the denugation of the escarp- > . 


ment being unequal, the Oolite to the south having been worn 
back much further down the dip, and consequently to a lower 
elevation than at Chipping Campden, descending from 1030 at 
the latter place, to 212 feet in the Stroud Valley, or about 8co 
feet in 25 miles, South of this valley the level rises slightly, 
so that a partial discharge of underground drainage takes place 


in this valley, which is ummediately west of the point in the- , 
Thames and Severn watershed which is penetrated by the canal. * 


connecting the two basins. , 5 ; 

~ OF the 25 miles of average outcrop of oolitic rocks measured 
on the dip,’ only about 8 consist of impermeable depo its :— 
viz, the Fuller's Earth, the Oxford Clay, and the Kimmerid_e 
Clay—so that two-thjrds of the area may be considered to be of 
a permeable character. : ; 

- Warwickshire information.—The southern and western por- : 
tion of the Warwickshire coalfield is overlaid by Permian rocks 
consisting of reddish-brown and purple sandstones, intercalated 
with marls in lenticular beds, rising to a heigtt of 622 feet at ` 
Cowley Hall, which forms part of the watershed between.the 
tributaries of the Trent to the North, and those of the Avan in 
the south, 5 ; ; 

Though the suface-drainage of this Permian area flows in 
opposite directions, that portion of the rainfall percolating’ into 
the ground has á uniform gradient to the south, the base of the 
Permians, where they rest on the coal-measures we-t of Ather- - 
stone, being 470 feet above the sea, and 170 feet under the - 
Mithurst Tunnel of the Mioland Railway, being a fall of 50 feet 
per mile, while at Warwick the tops of the Permians are 186 
feet above the sea, and as they are not less than 800 feet thick, 


their base is probably about 600 feet below the sea-level, giving - 


a furtherr fall of 786 feet in 18 miles, or a fall of 43 mile. 

Examining the district more minutely, it is. séen that though 
the Permians do not’ always lie conforma bly on the coal-measures, 
yet there is a general conformity, and a synclinal flexure tra- 
yersing the coal-measure, from north to south is shared by the 
overlying Permians, whichthave synclinal dips towards the axis 
of an average amour of 3°, or about 270 feet per mile from the 
edges of the basin towards the axis, which cccurs more to the 
eastern than the western margin, 

The fault-throwing in the coal measures of Arley Wood is 
believed to be connected with the fault throwing back:the cut- 
crop of the main part of the coal-field at Broomfield Park ; Lut - 
of this there is no evidence, and as the dips in the Permian show 
the flexures to te present on both sides of the supposed fault, 
its existence is very doubtful. Ifit occurred, and were a water- 
tight barrier, the water percolating into the sand:tones to the 
west of Atherstone and flowing south would be thrown out in a 
line of springs, which is not the case; and there is no doubt that 
the waters travelling in the porous portion of the system flow 
south to Leammgton and Warwick, where a portion of the 
supply is utilised. South of this point the Permians are con- 
cealed by triassic, liastic, and oolitic rocks in the diregtion of 
Bambury. Sruthwards th® Permians probably wedge out bef re - 
the Trias, which continue into the Thames basin, the water 
travelling down the dip planes of the Permian, where that for- 
mation thins ont, probably enters the overlying triassic sands, — 


we 


` 


a 


, 


+ 


' Sept 7, 1882] `- 


NATURE: `' 


463 





and, prevented ‘from rising highér by the Keuper masls, pro- 
bably flows a considerable distance under the Thame basin, 
where its outlet being checked by the thinning out of the Lower 
Trias against the Pale >zoic ridge, causes the subterranean Trias 
to be fully charged with water ixn a stationary condition, and thus 
limits the amounts of absorptjon in the area of absorption. 


, . Between the base of the Permian and the Spirorbis Emes'one 


is a thickness of 150 feet, and between it and the first workable 
coal is a further 500 feet, of whicha large portion consists of 
Permian sandsténe fully charged with water, which was met 
with in sinking the Exhall Colliery. È 
` The report also contains:—Appendix I.—Mulstone Grit 
. Wells, Appendix II —Permian and Trias Wells, chiefly col- 
lected by Mr. E. B. Marten, C.E., Mr. S. Stooke, C.E., and 
Mr, H. T. Marten; C.E.. Apgeadix III.—Juras-ic Wells; 
Appendix IV., by Mr. E. Wethered, F.G.S., is on the 
porosity and density of rocks, and gives the results cf a very 
~ elaborate investigation into the size of the grains, in decimals of 
an inch, maing up the permeable rocks of England and Wales, 
of various geological ages, the specific gravity of these rocks, 
the specific gravity of the particles, the volume of water absorbed 
by “100 volumes of rock, the number of ¥allons of water absorbed 
per cubic foot of rock, and the number of gallons of water 
absorbed per square mile of rock three feet thick, and the rela- 
lation of these volumes to the purity of the water obtained. 


First Report of the Committee, consisting of Prof, Flower, Dr.” 


Beddoe, Mr. Brabrook, Mr. F. Galion; Mr. J. Park Harriton 
(Secretary), Dr. Muirhead, General Pitt-Rivers, Mr. F. W. 
Rudler, and Mr, Charles Roberts, appointed for the purpose of 
obtaining Photog aphs of the Typical Races wn the British Istes, 
—Owing to the accumulation of observations of height, weight, 
‘and other physical characteristics of the inhabitants of the British 
Isles, the discussion of which required the undivided attention 
of the Anthropometric Committee, the acquisition of photo- 
graphs‘undertaken by them in 1876 was last year transferred to 
a-Cummnittee of the Anthropological Department. 

The photographic portraits already collectéd have been handed 
over to the new Committee, and will assist materially in deter- 
mining the values of crosses in different parts of the country. 
Some, obtained under exceptionally favourable circumstances, 
and especially seventeen portraits of Shetland Islanders, well 
illustrating the Scandinavian element in the population, and 

- presented by Dr. Muirhead, may be safely termed typical. 

The Scientific Bearing of the Sulyect.—A clear definition of 
racial features, illustrated by examples, will, the Committee 
beleve, prove of considerable importance in connection with 
more than one social question. ` : 

1. First,"as tending to allay national animosities springing 

> from a belief in'the preponderanc of some one race, and, in con- 
nection with this, affording a safe basis fo? generalisation, in the 
place of deductions depending on doubtful traditions and insuffi- 
cient historical data. z aos 

2, A correct description of the main racial types would also 
afford an opportunity of testing in a more complete manner than 
is now practicable the truth of views, believed to be extensively 
held, on the subject of racial tendencies and proclivities. 

3. Indirectly, by indicating the way in which features, and 
more especially profiles, of human beings should be observed, it 
would lead to a more exact desqrption of criminal. and 
deserters, resulting, ıt cannot be doubteg, in more frequent 
arre-ts: At present, so litle attention is paid to the subject that 
photographs of prisoners are taken solely in full face, and the 
description of recruits for the military rolls ıs confined, so 
far as their features are concerned, to the colour of the hair aud 
eyes, A - - 

Erroneous Views regarding the Possibility of a Survival of 
Racial Features at the Present Day.—Before proceeding further, 
the Committee think it will be well to notice ‘an objection, not 
infrequently made, that European populations are now too much 
mixed to allow of racial types being recognised. This i, not the 
belief of anthropologists generally, Prof. Rolleston—whose loss 
thi, Committee ha» especial reason to deplore—expressed no un- 
certain opinion on the subject in his address to the Anthropo- 
logical Department at Bristol. ‘‘At once, upon. the first 

z inspectign of a series of crania,.or, indeed, of heads, from such 
a (mixed) race,” he said it was evidemt that ‘‘ some were refer- 
able to one, some to another, of one, two, or three typical 
forms ;” also that intercrossing has left the originally distinct 

„forms still in something like their original independence, ‘‘and 
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7 w + “@ 
in the possession of an overwhelming numgrical representation ;” 
and Prof, His was quoted as having arrived et a similar conclu- 


sion from an investigatfon of the ethnology of Switzerland « 


(Brit. Assoc, Rep., 1875, p. 148). 

Prof, Kollmann, tap, of Bale, believes that it is quite possible 
to distinguish original or main racial characteristics in a mixed 
population, owing to a cepacity in skulls and facial skeletons to 
preserve their pristine types long after the colour of thé hair and 
eyes have changed by crcssing. A complete fusion of c »mponent 


elements, the distinguished Professor is convinced, never abso- - 


lutely occurs, 

Reversion to Original Types.—Besides, however, these com- 
posite forms, eminent anthropologists admit a natural law, 
through the operation of which a complete reversion takes place, 
under favourable circumstances, to origina’ types. Drs, Beddoe, - 
Barnard Davis, Flower, Rolleston, Thurnam, and Turner, in, 
this country, and Morton, Broca, Quatrefages, Retzius, and 
Virchow, abroad, have satisfied themselves, from craniological 
evidence, that prehistoric characteristics exist at the present day ; 
Prof. Quatrefages, than whom the Committee believe there 
could not be a safer authority, even affirming that representatives ` 
of the fossil types of man are still to be found amongst us 
(‘* Crania Ethnica,” p. 28). i 5 

Height and Colour of the Hair and Eyes insuficient as Evidence 
of Race.—Assuming the correctness of Prof, Kollmann’s deduc- 
tions that hair and eyes (permanent iu a pure race) chanze by 
crossing more easily thar skull forms; dark tints, except under 
conditions of intensity, joined with diminutive stature and com- 
plete dolichocephalism, such as uamistakably point to the race 


styled Iberian, simply indicate, according to the index of nigres- , 


cence established by Dr. Beddoe, more or less mixture in blood. 
Where, however, hair ard eyes are light, and the stature tall, in 
the absence of information respecting the features generally, .it 
would be impossible to pronounce any individual to be Celt or 
Saxon, Dane or Swede. 

Birth of Parents and Grandparents in the same Locality no Proof 
of Race,—An experiment made for the purpose of ascertaining 
how far the birth of parents and the grandparents, on both sides, 
in certain districts would assist in the selection of pure local- 
types, resulted in the conclusion that the requirement mentioned, 
though securing the absence, of recent foreign admixture, failed 
‘as a sufficient test, by affording no evidence that movements had 
not occurred ın the population at an earlier date. ¢ 

Photographic portraits obtained under the above-mentioned 
conditions do not, a» a fact, assist materially in the definition of 
racial characteristics ; the features exhinic more than one type 
even in districts sapposed to have been peopled by a given race; 
though, owing to the law already alluded to, pme types may be 
sought for, and would more frequently be found amongst such 
populations than elsewhere, y hee at 

This, and-other consicerations, led a sub-Committee, in 1880, 
to collect in preference, from different localities, a certaih number 
of portraits, all of which exhibited similar features; and then 
an equal number distinguished by characteristic. ın all respects 
different from the first series, but equally homogeneous, They 
presented contrasts which appeared to be racial, , 

Method of Identification of Types adopted by the Committee. 
—Approaching the subject from the standpoint of comparative 
physiognomy alluded to in the last paragraph, but experimenting 
in the first instance on the facial skeletons’of skulls obtamed 
from ancient tumuli ard cemeteries in different parts of the 
British Isles, it was found on superimposing tracings of. the_ 
skeleton profiles of the ree main types figured in the *‘ Crania 
Britannica,” thaf the brews of the Brachycephalic, round-barrow 


` 


types were more prominent, and the nasal bones more angular . .. ° 


and sharply projecting, than those of the Dolichocephalic, long- 
barrow type; whilst brows ani nasals in the Teutonic skulls 
(ahd especially those of the Saxons proper) were respectively 
smooth and little prominent. The main charadferistics in: the 
profiles of the Rouxd-barrow man and the Teuton would clearly 


have been the high-bridge of the nose of the former, and the . 


entire absence of an arched nose in the Saxon. 

Similar results were obtained from measurements of skulls in 
the Anatomical Museum at Cambridge, purchased from Dr, 
Thurnam by Prof, Humphry, and presented by him to that 
University. Also some skull, in the Museum of the Royal 
College of Surgeons, ard the Greenwell” collection at Oxford, 
have been measured and found to exhibit the same contrasts. 
Mr, Harrison, who obtained the measurements for the informa- 


tiofl of the Committee, found ethat the medn difference in pro- + 
ae - °° 5 
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jection of the nasal bomes in skulls from tke round-barrows, as 
measured from the basion to fixed points on the dorsam and the 
nasion, or root of the nasal bones, is about twice that observed 
in purely Teutonic crania, In the fine collecticn of true Saxon 
skulls from Wiltshire, obtained by General Pitt-Rivers, the 
principal characteristics are a rounded forehead and smooth 
brow, and but little projection in the nasals; and this in the 
wale as well as the female shulls. 

The points of contrast in the skeleton features of the two races 
were noticed by Dr. B. Davis ; but owing to Saxons and Angles 
being at the time he wrote considered equal’y Teutonic, the 
differences observed in some of the examples selected by him`to 
illustrate types, are not so s‘rongly marked as in others. Dr. 
Beddoe awd Mr. Dayid Mackintosh, ıt should be mentioned, 
both consider the Anglian features to have been more prominent 
than the Saxon.—When proceeding to define tribal differences 
and crosses, the tasal ferms will, with other features; be sub- 
jected by the Committee to more minute examination.* 


The'above facts having been sufficiently ascertained, it was, 





easy to compare the skeleton features of the two main types— 
viz., the Round-barrow man and the Saxon—with profiles of 
living subjects in this and neighbouring countries presumably 
inhabited by similar populations, Whenever the osseous and 
other features were found to correspond, at the same time that 
they differed entirely from other equally well-marked types, it 
was assumed that the characteristics belonged to distinct races. 

In the following definitions the main types are designated by 
capital letters, intended to be used as symbols when dicussing 
racial trosses :— $ 

The First or Dolichocephalic Dark Type, A.—The definition of 
the short, narrow-headed race shown by Dr. Thurnam and Prof. 
B. Dawkins to have preceded the so-called Celts, and termed by 
them Iberian (=the Silarian of Prof. Rolleston), is at present 
incomplete, The forehead, however, appears to have been fairly 
vertical, the brows prominent, the nasa! bones long and straight, 
the lower jaw weak (Rolleston), and the hair and eyes dark. 
Statistics of the colour of the hair dnd eyes, collected by Dr. 
Beddoe, show that the race exerted a rauch wider influence ‘on 
the population than is usually supposed. A number of photo- 
graphs, which, it 1s believed, represent varieties of the type, have 
been placed on cards, ; > 

The Second or Brathicephalic Fair Type, B.—The principal 
characteristics of this race consist in the prominence of brow 
and supra-nasal ridges; a slightly receding forehead; sharply 
projecting nasal bones, causing a high-br dged or arched nose, 
without undulation ; a long, ova! face; high cheek-boneés; and 
a prominent fine chin., From Mr. Park Harriscn’s observations 
the lips of this type appear to be thin, and the ear pear-shaped, 
with no proper lobe, the fossa being continuous. 

The above features are found associated with light hair and 
eyes, and a stature above the average. 

This type includes Belgic, Cymric, anc Danish varieties, 
which, further observation, the Committee believe, will by-and- 
bye enable them to differentiate; as also the Anglian, Jutish, 
and Frisian types. They have selected several portraits, which 
present common characteristics. 

The definition of Type B agrees in all the main points with 
descriptions given some years ago by Dr, Beddoe, Mr. David 
Mackintosh, and Mr. Hector Maclean, as well as with Dr. 
Rolleston’s deductions in the appendix to ‘‘ British Barrows.” ` 

„The Third or Sub-Dolichocephalic Fair Type, C.—The Com- 
mittee believe that the following is a correct definition of true 
Saxon features. Brows smooth ; forehead rounded and vertical ; 
nasal bones short and straight; nose not arched, ending in more 
or less of a bulb ; face elliptical, rounded ; cheek-bones broad ; 
chin rounded; lower part of face wide; eyes prominent, in 
colour blue or bluish-grey ; lips moulded ; eers flat, with formed 
lobes ; face ang frame well covered. Height about the average. 

The definition accords with Schadow’s pure German (Teu- 
tonic) type, and with the Saxon type of Beddbe and Mackintosh. 

Photographs conforming in all respects to the above charac- 
teristics havé been obtained from Sussex and several other 
English counties ; and from Scotland, Sweden,? Germany, and 
France, Specimens have been arfanged upon cards. 


1 Prof Flower, speaking of the racial value of the nasal bone, when 
describing the cranial characters of the natives of the Fiji Islands, says: 
“The nose is one of the most important of the features as a characteristic 
of race, and its form is very accurately indicated: by its bony framework”’ 
(Your, Anthrop Inst., vol x p 160) Dr Broca defines six forms. 

2 The Dolichocephalic Swedish race cf Retzius was believed by him t@ be 
closely allied to the Saxon. aS 
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No pRotographs have as yet been taken specially to illusgrate 
the three types, the Committee thinking it beŝt to proceed’ before 
doing so with the definitions of racial varieties, - 

New Designation of the Committee.—If re-appointed, they 
suggest that ıt should be ‘‘for the purpose of defining the facial 
characteristics of the races and -priticipal crosses inthe British 
Isles, and obtaining illustrative photographs with a view to their - 
publication.” A 

Constitution? of the Committee,—Prof, Flower (having been 
unable.to take an active part in the proceedings of the Com- 
mittee owing to pressure of other work, and having expressed a 
wish that another chairman should be appointed; they hope that . 
General Pitt-Rivers will undertake the duties, e - `. ` 

Photographs.—-Mr. Barraud, who was asked to act as an 
Associate, has presented ‘som@ cabinet photographs of well- 
known persons for exhibition. The Committee have also 
received from Dr. Beddoe a portrait in full face and profile, 
taken at his expense, of a native of Montgomeryshire. Itis a 
good example of the Silurian type. Other photographs have 
been received in illustration of Types B and C. : 

The Committee ask fog a renewal of the grant of 1o02, with 
an addition sufficient to procure the requisite negatives, and also 
photographs from different counties to illustrate crossing. 


Report of the Committee, consisting of Ds, M. Foster, Dr. Pye- 
Smith, Prof. Huxley, Dr. Carpenter, Dr. Gwyn Jeffreys, the 
“Jate Prof. E. M. Balfour, the late Sir C, Wyville Thomson, 
Prof, Ray Lankester, Prof, Allman, and Mr. Percy Sladen 
(Secretary), appointed for the purpose of aiding in the mainten- 
ance of the Scottish Zoological Station.—The Committee beg to 


report that, with the aid of the sum of 4o/. voted last year, , 


further mvestigations havé been made.by Mr. Romanes, F.R.S., 
and Prof. Cossar Ewart on the ‘‘Locomotor System of the 
Echinodermata.” The work of the station was carried on at 


Oban, where, in addition to the ordinary forms abundant on the , 


east coast, Avedon was plentifully obtained for examination. 
The investigators directed their attention—1. To completing 
their obserwations om (e) the internal nervous system of Zchinus ; 
(6) the external rervous system of Asterias ; and (c) the nature 
of the nervous system of Antedon. rote 
on inverted echini. 3. To the effects of poisons, on echini and 


other invertebrates. 4. To the natural movements of Antedon, ~ 
-and to the influence on these movements of partial destruction of ' 


the nervous system. The publication of the results obtained ‘at 
Oban ıs reserved until the further researches -now in progress 
are completed this year. It may be added that a fine specimen 
of the rare compound Ascidian, Diagona violacea, was dredged 


2. To the effects of rotation - 


se 


in the Sound of Mull. During the present autumn Mr, Romanes , 


and Professors Ewart and Schafer are at work on the Ross-shire 
coast. The Committee again beg respectfully to request that a 
sum of 507. be voted to assist in meeting the expenses of the 
station. 5 


Report on the Progress of the International Geological Map of 
Europe, by W. Topley, F.G.S.—A committee was appointed by 
the Geological Congress of Bologna to prepare a map of Europe. 
An account of the proceedings of this Congress has already ` 
appeared in NATURE. The present Report, deals chiefly with 
the progress since made, Arrangements have béen -made, with 
Reimer and Co. of Berlin, for the engraving and publication of 


x 


the map. MM. Beyrieh and Hancherverne are the directors for `- i 


the map. The topography of the Buitish Isles is already 
engraved ; a procf was exhibited to the meeting, 


Report on the Earthquake Phenomena of Japan, by Prof. J. 
Milne, F.G.S.—This paper was illustrated by diagrams showing 
the effect of earthquake waves at the Palazzo Palmieri, Polla, in 
the Neapolitan earthquake, and ın the earthquake traversing 
Tokio Bay on February 22, 1880, in which the centres of origin 
of the waves are indicated, in another the manner of interference 
of earthquake waves, in the ground unde:lying Yokohama, | 
Earthquakes of the north-east of Japan do not spread south-west, . 
owing to the tract of high ridges lying in their path, which form 
a barrier to their movement, While to the south-east, east of, the 
central mountain axis, there is a flat district, which invariably 
receives the shocks. The author ‘is preparing a seismological 
atlas, which shows the large number of seismic centres in which 
the earthquakes origirfate, and the relative intensity of the waves 
and the areas affected. Oftside the island occur several seismic 
centres in the open sea: The waves propelled from these centres 
breaking against the mass of the mountain, are either reflected 
or absorbed by the mass. In regard to the velocity of earth- 
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quake waves, the author described the ‘‘time-take,” Which is a 
clock which is.aif automatic arrangement causing- dats to be 
made and the ‘time of wave-motion to be indicated without 
stopping the clock. He describes shocks observed by him in 
Japan as travelling at 10,000 feet per second, decreasing as it 
went on to 4500 feet, getting slower and slower as it 
went on. The waves last from thirty seconds to four minutes, 
The author describes the result of experiments carried out by 
himself and Mr, Gray as to artificial earthquake® explosions of 
2 lbs, to 5 Ibs, of dynamite in bore-holes 10 feet in depth, fired 
by electricity, and the effect of letting a heavy iron ball fall on 
the ground to a depth of 20 to 30 feet in height. The effect of 
shocks is commginicated along the surface, gradually decreasing as’ 
it proceeded from the point of propagation, but at a less 1ate as 
the distance increases. e 


. 
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SECTION A—MATHEMATICAL AND PHYSICAL 


i On the Absolute Measurement of Electric Currents, by Prof, 


Lord Rayleigh.—The absolute measurgment of current is more 
difficult than that-of resistance. All the nfethods hitherto 
employed require either accurate measurements of the Lorizontal 
intensity of the earth’s magnetism or of coils of small rads and 
many turns. This I&tter is difficult to evaluate, as it is im- 
possible to measure the length of the wire wound, as the tension. 
necessary to make the wire lie evenly, stretches it very consider- 
ably, whilst it is most important to determme the mean radius 
accurately, as an error therein doubles itself ın the final result. 
The method of Kohlrausch is free from this objection, but it 
requires a knowledge of the moment of inertia, a quantity not 
easy accurately to determine. When the electromagnetic action 
is a simple force, it can be détermined directly. In Mascart’s 
recent determination, a large solenoid is suspended vertically 
ina balance, and is acted on by a flat co-axal coil of much larger 
radius. This is simple to think about, but not calculated to 
- secure precise results, The appearance of accuracy is illusary, 
unless it can be assumed -that the distritution of wire is abso- 
lutely umform., It would appear that all the turns of the sus- 
- pended coil should operate as much as possible, that is, that the 
suspended cojl should be compact, and should be placed in the. 
position of maximum effect. There is a further incidentel advan- 
_ tage in this arrangement. The expression for the attraction 
‘involves, as factors the product of the’ number of tems, the 
square of the current, and a function of the mean radii of the 
two coil-, and of the distance between their mean planes, ‘This 
function is of no dimen ions, When the position is sach that 
, the function for two given coils is a maximum, the result is 
‘practically dependent only on the two mean radii, and tae func- 
tion being of no dimensions, can involve these mean radii only 
in the form of a ratio. This can be obtained electrically with 
full precision by dividmg a current between them m such a way 
_that no effect is produced on a small magnet at their common 
centre, In practice it will be desirable to duplicate the fixed 
coil, placing the suspended coil midway between twe similar 
pee ones, through which the current passes in opposite direc- 
tons. ` ; . 
On the Duration of free Electric Currents in a Conducting 


Cylinder, by Lord Rayleigh.—This paper was devoted to con- ' 


sidering the rate of decay of currenta of electricity circulating 
round a conducting cylinder, The time in which the mtensity 
sinks from æ to 1 is called the “time of subsidence.” For a 
copper cylinder of + centimetres rddius, this is equal to 7°/800, 
That this may be one second, the diameter of .the cylinder must 
be two feet. : 

On theEquilibrium of Liquid-conducting Surfaces charged 
with Electricity, by Lord Rayleigh.—This was a math2matical 
paper in which was investigated the condition of stabitity of a 
-sphere of fluid charged with electricity. If Ọ be the charge, 7° 
the surface ténsion of the fluid, and æ the radius of the sphere, 
then the condition of stability is that 7'> Q2/167a3, 

Preliminary Account of Results oifained during the late Toial 


" Solar Eclipse, by Prof. Schuster and Capt. Abney.—Three 


ay 


photographs of the corona were obtained with different exposures. 
The comet Tewfik, discovered during the eclipse, appears om 
the photographs, and the change of its position m successive 
plates shows that it was moving away f@om the sun. The corona 
is seen to extend over a solar diameter away from the sun. A 
+ plate exposed in a camera which had a prism ın front of the 
lens shows the spectra of different prominences, which are not 
found te be identical, but in every case the lines H anë K are 


» 


* r 


the strongest. A photograph obtained ® a complete spectro- 
scope shows (1) a complicated prominence’ spectrum; (2) a 
strong contmuous spectrum in the lower parts of the corona ; 
(3) a reversal of the solar hne G in the upper regions; (4) a 
series of coronal lines, different from the prominence lunes. 

Some Matters relating to the Sun, By Prof. Schuster.—Ob- 
servations of the shape assumed by the solar corona in suc- 
cessive eclipses during the last fifteen years have shown remark- 
able changes coincident with the sun-spot period. The corona 
of sun-spot minimum is characterised by a certain symmetry 


abont an axis not far removed from the sun’s axis of rotation, but - 


very likely not quite coincident either with it or with the per- 
pendicular to theecliptic plane. So 
the symmetry seem to be due to differences in the posttion of the 
earth in its annual orbit. 


connected with the changes of form seem to point to partly 
meteoric origin of the ccrona. 

On a Misprint in the Tidal Report for 1872, by Mr. G. H. 
Darwin.—Mr, Darwin has recently been carrying out a laborious 
reduction, by the Method of Least Squares, of the observations 
of the tides of long period at a number of stations, The results, 
which seem to have an important bearing on the question of the 
rigidity of the earth’s mass, will appear a> § 848 in the new 
edition of Thomson arc Tait’s Natural Philosophy, now in the 
press. Subsequently to the completion of the calculations, Prof. 
J- C. Adams discovered a misprint in the Tidal Report of 1872, 
which forms’ the basis for the method of harmonic analysis, 
which has been applied to -the tidal observations, On fhquiry 
of Mr. Roberts, who hes superintended the original computa- 
tions, Prof. Adams learnt that the erroneous formula has been 
used in all the reductions of the long period tides, The erroneous 


formula occurs near the middle of p. 471 of the Report of the , 


British Association for 1372, in the instructions for clearing the 
diurnal means from the undue influence of the short period tides ; 
in the first of the two formule for that purpose, the factor 
sin 12 7/sin 42 shonld obviously be replaced by sin 24 2/sin 2, 
The tides of long period are evaluated by the following pfo- 
cess :—A mean is taken of the twenty-four heights of the water 


above the datum line at each mean solar hour during the twenty- 


four hours. The 365 diurnal means form the“results of tidal 
observation for the whole year, and these are to be treated by 


- harmonic analysis ; but the continuous integrals which arise in 


Fourier’s method are of course replaced by finite integrals. This 
method of procedure introduces an undue influence of the short 
period tides on the values deduced for the long tides, and a cor- 
rection to each diurnal mean 1s necessary to get mid of this influ- 
ence, It 1s im the formula for the correction to be applied in 
the case of the semi-diurnal tides that the error occurs, This 
paper. is an evaluation cf.the maximum effect which can have 
been exercised on the results by the error. 
that all the values assigned to the long period tides m the Tidal 
Reports and Tide Tables mnst have been more or less vitiated. 

The lunar fortnightly declinational tide, the semi-annual and the: 
annual tide have suffered comparatively littl. The monthly 

elliptic tide has suffered more, and the synodic fortnightly tide 

will in many years have been utterly worthless. The paper con- 
tains suggestions of a new method of procedure in the harmonic 
analysis of the tides of long period, and also, discusses a remark- 

able result of the procedcre by diurnal means in consequence of 
which there is an exaggeration of the undue influence’exercised. 
by the short-period tides on those of long period, in which either 


the sum or differeace of the speeds is exactly 15° or 30° per mean - 


solar hour. 

On the Velocity of White and Coloured Light, by Mr. G. Forbes, 
—The author gave an account of experiments made by him in con- 
junction with Dr. James Young, F.R.S., with a view to deter- 
mining the velocity of light. This research has been published 
in the 7ransactions of the Royal Society. The chèf point of 
interest is that it appears that the velocity of blue light is greater 
than that of red, the difference being between 1 and 2 per’ cent. 
of the whole-velocity. 

Lord Rayleigh could zive no other possible explanation of 
the phenomena described by Mr. Forbes, but he had great 
hesitation in accepting them from considerations on other sides, 
Michelson altogether repudiated them, and Lord Rayleigh 
thought that Foucault’s method, that usd by Michelson, was 
better suited to bring out results, if such existed, than Fizeau’s, 
for i 
would refer to some other poidts wkich he noticed in a letter 
to NaTURE about twelve months ago, especially as to what is 


Some apparent irregularities in ' 


Changes in the spectroscopic and - 
| polariscopic properties of the corona which are cgincident and 


The analysis shows - 


would produce a spechum of considerable length, He. 
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-meant by the velocigy bf propagation of a wave. -In a regular 
train of waves this was the -velocity with which any given phase 
of a wave moved forward»; this could easily be observed in the 
case of waves on water, but in the case of light no wave form 
could be observed. The velocity determined by Fizeau’s method, 
or by the eclipses of Jupiter’s satellites, was not this, but the 
velocity of propagation of intermissions of light, which if the 
true velocity of propagation is a function of the wave-length, is 
not the same as the true velocity ; it is only the same where, as 
in the case 6f air, the velocity of propagation is the same for all 
. wave-lengths, Foucault’s method (Michelson’s) is based on de- 
termining the angular motion of a mirror between successive 
reflections, which again is a different quantity from the former 
two. s e ; ; $ 
Sir W. Thomson wished to testify that the experiments were 
made most garefully, and felt unable to suggest any other 
explanation than Mr. Fotbes’s, but he felt trong previous objec- 
tions to accepting it. He pointed out that Mr. Forbes’s obser- 
vations made the velocity of p-opagation smaller for waves of. 
shorter period, whilst from the enalogy of sound in elastic bodies 
we should expect the opposite. , eS 


z 





SECTION B—CHEMICAL SCIENCE 


On the Reversals of the Spectral Lines of Metals. By Profes- 
sors Liveing, M.A., F.R.S., and J. Dewar, M. A., F.R.S.—The 
authógs have a twofold object in view in the study of this subject, 
(1) to trace the parallel between the condition of the elements as 
they exist in the sun and those in which they may be placed on 
the earth ; (2), that a knowledge of the reversible lines might 
aid to distinguish those due directly to the vibrations of- the 
molecules and those .produced by superposition of- waves, or by 
some strain upon the molecules, such as the electric arc might 
produce. They classify the reversals, as follows; (1) Reversals 
produced when the expanded line itself forms the background 
against which the absorption line is narrowed because the den- 
sity is less than that of the emitzed vapours, Th>se are the ones 
most generally known. (2) Reversals in which there is little or 
no expansion of the lines, the background being either the hot 
walls and end of the tube, the hot pole of the arc,-or such part 
of the spec¢rum which is so full cf lines as to be nearly continuous, 
Photographs exhibiting the reversals of the lines of iron and 
other metals, were shown. (3) Reversals in which the back- 
ground is produced by the expansion of a line of some other 
metal, Photographs were shown in which the lines of iron and 
other metals were seen reversed on the expanded lines of mag- 
nesium, (4) Reversals produced by the introduction into the 
crucible in which the arc was of a‘gentle current of hydrogen, 
coal gas or ammonia, by which means the metallic les were 
almost swept away and the continuous spectrum increased. (5) 
When a carbon tube passed through 2 perforation in a block of 
lime is made the positive electrode of the arc, and a carbon rod 
passed into another perforation so as to meet the tube in the 
centre of the block, be made the negative electrode, the tube 
becomes gradually heated up, and in the direct line of the tube 
the lines are seen bright, because there isno background, but are 
seen reversed against the hot walls of the tube. Further the 
effects of the gradual increasing temperature were traced, as the 
tube was gradually heated. (6) A double reversal of lines is 
occasionally ob-erved, and an instance was shown, in which the 
expansion of the magnesium lines between K and H, had taken 
place to such an extent as to produce the reversal of the most 
refrangible of the cyanogen bands; the magnesium producing a 
broad absorption band against which the magnesium triplet stood 
out bright andsharp. It is probable that this arises from the less 
dense but intensely heated magnesium vapour being pushed for- 
ward up theeube by the sudden burst of vapour produced when 
a fresh piece of metal is dropped into the are, 

On the Legal Flashing Test for Petroleum’ by F. A. Abel, C.B., | 
F.R.S.—The defects of the old legal flashing test, called the j 
open test, and the test used in the United States, known as. the 
fire-test, led to the introduction of the close-flashing test, which - 
-was legalised by Act of Parliament in 1879. The author exhibited 
the apparatus required, and described the method of using this | 
test, ‘This test has since been adopted in Germany and the | 


recent ifvestigations of the author and Mr, B. Redwood, þave 
shown that a variation in the height of the bafometer of one inch, 


‘ was sufficient to produce a change of two degrees Fahrenheit in 


the-flashing point of one and the same sample of oil, - Further, 
it appears that the changes of atmospheric temperature have 
some influence on the flashing, poiat of a sample of oil, and not 
only is it necessary to cool down the sample of oil immediately 
before testing it, when its temperature exceeds 65° F., but it is 
imperative, in cases where the oil has been stored in localities, 
the temperature of which is above 65° F., to maintain the oil at 
a low temperature for a considerable period before testing it, 
In consequence of this effect of changes of atmospheric tempe- 


‘rature, some difficulties have arisen in applyimg this test in 


India, and investigations are at present being conducted, the 
object of which is to ascertain the conditions required for securing 
the attainment of trustworthy results by the application.of this 
test in tropical climates. 3 
On the Boiling Points and 
Sulphur, and of some Compounds of Carbon, determined by means 
of the Hydrogen Thermometer, by Professor J. M. Crafts.--A 
description was given of the hydrogen thermometer used, ,the- 
replacement of*air by hydrogen was adopted because of the- 
more rapid flow of hydrogen through a capillary tube, further, 
the bulb of the thermometer could be reduced from 200-500 cc. 
to 1-r0cc. Thè thermometer was one ‘of constant volume in 
which an electric contact between the mercury in the manometer 
and a platinum point causes a current to excite a magnet and 
close a cack to arrest the flow of mercury into the manometer 
tube at the moment the gas attains a-fixed volume, as determined 
by the surface of the mercury touching the platinum point. The 
boiling point of mercury has been redetermined, and found to be 
357° (at the normal pressure), that of sulphur was found to be 
one degree lower than that assigned to it by Regnault. Naph- 
thalere b. p. 218°08 (bar. 769 mm.), and benzophenone, b. p. 
306°r C. (bar. 760 mm.), were also used to obtain constant 
temperatures near 200° and 300°. The boiling points of these 


’ 


` 


two substances were determined under reduced pressures varying _ ` 
from 87 to 2,300 mm., giving a series of temperatures that can” - 


be easily established and maintained for any length of time, and ` 
ranging from 140° to 350°. It is probable that benzene may 
be easily obtained sufficiently pure to be used in a similar 
manner, A series of determinations of the boiling points of 
several carbon compounds have been made, from which it appears 
that successive, similar additions to the molecular weight do not 
cause the boiling points to rise by a constant quantity as supposed 
by Kopp, but that in a large number of cases the increments to 
the boiling temperatures diminish by a constant quantity. 5 

The Velocity of Explosian of a Mixture of Carbonic Oxide and. 
Oxygen, with varying quantities of Aqueous Vapour, By H. B. 
Dixon, M.A.~-The author has compared the velocities of ex- 
plosion of mixtures of carbonic oxide and oxygen with varying‘ 
quantities of aqueous vapour, by observing the pressure registered 
in a mercurial gauze attached to the endiometer in which the 
gasés were fired. In each experiment the same mass of carbonic ` 
oxide and oxygen was exploded at nearly constant volume and 
temperature. The gauge was U shaped and contained air in the 
closed limb. An index’similar to that used in Six’s thermometer 
was carried up and left at the highest point reached by the-- 
mercury. Near the bend of the guage two bulbs were blown to 
act as reservoirs, enabling the mercury to be lowered in the 
endiometer, withovt allowing air to escape from the closed limb. 
The endiometer was dried at 80° by drawing through it, for half 
an hour, air which had passed through tubes containing sulphuric 
acid, and a tube containing phosphoric pentoxide, > It was found* 
that in this way just sufficient aqueous vapour remained in the 
tube to enable the explosion to take place slowly when‘ the ' 
sparks from a Rhumkorff coil was passed through the mixed 
gases. In the first experiments several sparks were passed before 
the gases took fire. Experiments were made in which measured_ 
quantities of aqueous vapour were added, and the vapour kept 
below stturation, and also with the gases saturated with moisture. 
The results ottained in these experiments show the pressure 
registered to increase with the amount of moisture present in the - 
gases, and tu be the greatest when the gases are saturated. 

On the Actwity of Oxygen, and the mode of formation of ~ 
Hydrogen Dioxite,*py C. T. Kingzett, F.1.C., F,C.S.—An 


United States, and the investigations conducted in the former ~ account ıs given of the Garious view. held regarding the forma- j 


country by Dr, Foerster and others, showed what had already 
heen observed by the author, that the results obtained with the ` 
appiratus were influencedeby £tmospheric pressure. The’ most 


tion of ozone and hydrogen peroxide by slow oxidation, in the 
formation of the latter by the slow oxidation of the terpenes, 
the author considers that an organic peroxide is first 1ormed, 
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“from which by contact with water hydrogen peroxide is produced the purpose of reducing hard substandeseto a fine state of 
as a secondary product. The views of Traube (Chem, Soc. Fourn..| division, r -> 


1882, 795) are criticised, The author prefers to represent per- 


‘avide of hydrogen as oxygenated water, thus, OOH,, rather than | E. Divers, M.D., Professor, and Masachika Shimos, 


hydrogen dioxide, a representation which is considered to explain 
- tt. properties and reactions mbreqdequately. ` 
> Metallic Compounds containing Bivalent Hydrocarbon Radicals, 
‘Part IIL, by Professor I, Sakurai, F.C.S., Tolgo University, 
„Japan.—By acting on monomercuric methylene iodide Hg(CH,) 
“I, (described in the Report of 1880) with mercuric chloride, 
‘monomercuric methylene chloriodide HgCH,CII 1s obtained. 
This compound is acted- upon by iodine, and yields mercuric 
iodide and methylene chloriodide CH,ICI, which is a liquid 
boiling at 109° and having a specific gravity of 2°49 at 20°, 
The formation of this latter subfance shows that monomercuric 


methylene chloriodide has the following constitution, CICH,HgI.- 


Attention is drawn to the fact that the boiling point of the 
methylene chloriodide is approximately the mean of the boiling 
points of methylene chloride and iodide. 

Hydrocarbons of the Formula (CHa), by Prof. W.- A. 
Tilden, F.R.S.—An account was given ef the existing knowledge 
of isoprene, and the author finds that it forms°a tetiabromide 
C;H,Br,, a hquid which cannot be distilled without decomposi- 
non. When oxidised by nitric acid isoprene yields oxalic acid, 
but form and acetic .acids are produced when ‘chromic acid. is 
employed. 
experiments have been made to ascertain whether this hydro- 
carbon could be obtained from other sources, and inasmuch. as 
isoprene -can be converted into a true turpentine, this latter 
su: stance was studied with this object. The author found that 
when turpentine is passed through a red-hot tube a mixture of 
hydrocarbons is obtained, from which a-small quantity of a 

. volatile liquid, having the composition and prope: ties of isoprene, 
has been isolated. ‘The formule: assignable to the eight possible 
compounds having the composition of C;Hg was discussed, as 
also was their relation to the terpenes. pak: . 

The Aerorthometer, an Instrument for Coryecting the Measure 
of a Gas, by A. Vernon Harcourt, M.A., PRS AOT e object of 
this instrument is to simplify the method of reducing the volume 
of a gas to normal conditions of temperature and pressure, The 
instrument consists of two narrow tubes, the one open above, 
the other terminating in a bulb, whose capacity, including that 
of the stem down to the first graduation, is 1000 of the units with 
which the stem is divided ; both tubes are connected below with 
a reservoir from which mercury can be driven up the tubes by 
the pressure of a screw.. When the-mercury stands at the same 

_ level in the two tubes, the air in the closed tube, which at o° and 
760mm. ocenpies 1000 volumes is under existing atmospheric 
pressure. | It has also the temperature of the surrounding air, and 
is therefore under the same conditions as the gas in any vesel 
near it. ~The volume read on the zrorthometer is to 1000 as the 
observed volume of the gas in the measuring vessel is to its 
normal or corrected volume. For the case of measuring gas 
over water, or in presence of water, the srorthometer is charged 
with a drop of water. For technical purposes the graduation 
‘<to00.” denotes the volume which the inclosed air occupies “at 
30 inches Bar. and 60° Fahr, 

A Revision of the Atomic Weight of Rubidium, by Charles T. 
Heycéck, B,A.—The object of this revision is to ascertain 
whether the atomic weight of rubidiam can be brought into 
accord with Prout’s hypothesis. To this end pure chloride and 
bromide of rubidium have been prepared, and the amount of 
chlorine and bromine contained in these, determined by titrating 

. with silver nitrate in a manner identical with that employed by 
Stas in hiş- classical researches. The results obtained from 

‘the chloride give an atomic weight of 85°344 for rubidium, 


: whilst those obtained with the bromide, which the author gives. 


with some reserve, show the atomic weight to be 85'387. These 

results show that, at present, rubidium cannot be regarded as 

conforming to Prout’s hypothesis. - 

Method of obtaining Ammonia from Shoddy and Allied 

Substances, by W. Marriott, F.C.S A description of the method 

- of burning shoddy moistened with soda in such a way as to 

. collect the ammonia from the gases produced, and also utilise the 
combustible gases formed at the same time. ~ $ 

‘ On the Application of the Diamond to Mineralogical and 

Chemical Analysis, by Prof. von Bauntauer.—The'author after 

describing the various modifications of the diamond, gave an 

account of some methods in which the diamond might with ad- 

- vantage be employed in mineralogical and chemical analysis for 
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Since’ isoprene can be converted into caoutchouc, e 


On the Occurrence of Tellurium and Selenium in geben, by- 
tudent of 

Chemistry in the Imperial College of Engineering of Japan. 
—At the last meeting -of tbe Association a- communication 
was received from Dr. Divers in which it was shown"that these 
elements are found in Japanese sulphuric acid. In this paper a 
description is given of the sulpbur used in the manufacture of the 
acid, it differs from ordimary sulphur by being reddish-yellow in 
colour, and is known as sekzriuseki, or massive red sulphur, and 
is obtained from Iwoshima (sulphur island), a specimen of this 
red sulphur was found tc contain 0°17 per cent. of tellurium and 
0°66 per cent, of selenium. It is a matter of some ifterest that 
tellurium is found associated with sulphur in this state, as it is 
more usually associated with sulphur in a state of,combination 
with the metals.. Analysis of the mud-Nke deposit found in the 
vitriol chambers show it to contain some 10 per cent. of selenium 
and 1'2 per cent. of tellurium, and the sulphuric acid was found 
to contain 0°37 grams of tellurium and o'I5 gram selenium per 
Attention is drawn to the fact that whilst the relative 
proportion between the quantities of tellurium to the selenium is 
as 5 to 2 in the sulphur, and as 5°5 to 2 in the liquid, it is as I 
to 9 in the deposit. This is easily explained by the fact that 
finely divided tellurium easily undergoes oxidation in presence of 
water and air whereas selenium is not so affected. Selenium 
and tellurium have been obtained by distilling the deposit in 
clay retorts. Tea i s 

On the Action of the Component Salis as Nuclei on Super- 
saturated Solutions: of certain Double Salts, by John M. 
Thomson, F.R.S.E.,°F.C.S.—In a paper published in the 
Sournel of the Chemical .Society, May, 1879, the.author has 
shown that if a mixture cf dimorphous salts be taken, a separa- 
tion may be effected by touching the solution with a crystal of 
one or other of the salts ; a separation depending on the relative 
solubilities of the two salzs. The investigation has been extended 
to’ supersaturated solutions of double salts, and the action 
upon these of the components of the double salte. Experi- 
ments have been made with solutions of double chlorides of 
mercury and ammonium, of mercuric chloride and ammonium 
bromide, of mercuric and potassium iodides, and of mercuric 
ammonium bromides. In these cases it has been found that the. 
salt of the heavy metal is invariably active in producing crystal- 
lisation, whereas that of the alkali constituent is inactive. It has 
also been observed that the true prismatic forms of mercuric 
chloride and bromide preduce crystallisation at once ; but that if 
crystals of other forms are- employed, as when obtaiced by 
deposition at a higher temperature, then the result is not always 
so defined, This is no doubt due to the fact that thefirst form 
of the jheavy-metallic sat is more nearly allied to that of the 
double salt. It appears, therefore, that these double salts of 
monobasic acids, althouzh forming good supersaturated solu- 
tions, are not so firmly united together as to resist the dis- 
turbing influence of certain of their constituents, yet the disruption 
is not sufficient to produce a decomposition, and so a deposit of 
the double salt is obtained. Experiments with the double salt 
of mercuric cyanide and ammonium chloride, show that each 
constituent is active. In the case of the alums, the double 
phosphates and arseniates neither constituent is active. With 
Lefort’s salts, viz. double sulphates of copper and zinc, toth 
constituents are active, the zinc salt produces the more rapid , 
crystallisation, but the dauble salt is deposited in each case, In 
the case of the deuble tartrates of sodium and potassium it was 
found that the potassiun salt is inactive, whilst the sodium salt 
is active. An exdmination of the crystals showed them to have 
the composition of Rochelle salt; and since the nucleus-in no 
wise resembled this salt in form, it would appear that rochelle, 
salt is probably dimorphous. The activity of sedium tartrate 
is probably due to its being less soluble than potassium tartrate. 
In the rase of the dtuble citrates of these metals. both constitu- 
ents are active, whilst with the citrates of magnesium and sodium 
both. constituents- are inactive., These results show that the 
union in the double salts of gmonobasic acids is- more of a 
molecular character, inasmuch as they suffer disruption more 
easily than do those formed of acids having a higher basicity, ” 
such asthe alums and phosphates, where there is a firmer union 
of the constituent salts, 7 

The Decomposition by Reat of Potassium Chlorate, by Profess or 
I Crafts and A. Rilliet.—The authors have observed that 
the Sddition of metallic silver Yeduged from the chloride aids 
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this decomposition, eaf observation which appears to destroy the 
usnal theories regarding the function of those metallic oxides, 
which have a similar effect. It was supposed that the action of 
the catalytic bodies might arise’ from a power to absorb oxygen, 
but experiments made by placing black oxide of manganese under 
conditions similar to those in which it aids the decomposition of 
potassium chlorate, negatived this supposition, Gas retort 
carbon cah be completely burnt by contact with powdered 
potassium chlorate at 340°, the action is not attended by fusion, 
and it appears that in this case chemical affinity determines, the 
decomposition. The action of heat upon potassium chlorate 
was studied by maintaining it at a constant temperature, and it 
has been observed that the chlorate begins to give off its 
oxygen betWveen 330°» 340°, z.¢. at temperatures much below its 
fusing points, This decomposition goes on for several weeks and 
finally becomes imperceptibly small, but a rise of temperature 
or the addition of Substafices known to favour the decomposition, 
produce a fresh decomposition leading toa further limit. The 
authors propose a hypothesis to account for this gradual action 
of heat upon the chlorate. 





SECTION C—GEoLOGY 


On the Cause of Elevation and Subsidence of Land, by J. S. 
Gardner, F.G.S.—The paper claims that the evidence of the 
permanence of continents is inconclusive as regards eocene and 
pre-eocene periods, and inquires what the shallower regions of 
the Atlantic mean, if they do nct mean a change of level at the 
sea-bottom. Assuming with Sir C. Lyell, that at a given depth 
rocks are molten, and that under further pressure they are re- 
converted into solids of high specific gravity, the paper demon- 
strates that the outer envelope is susceptible to and gives wa 
under any increased weight, and recovers when this is removed. 
The evidence relied upon is that of coral isles, lava-flows, accu- 
mulations of ice, and of sedimenz in deltas, estuaries, and along 
sea-coasts. In these cases, unless there are counteracting agents, 
subsidence invariably follows, and littoral seas are thus areas of 
depression, The increasing pressure in deep oceanic basins acting 
on the finid layer leads to the elevation of lines cf least resistance 
into'ridges or dry-land, these lines generally coinciding with 
coast-lines, and to volcanic outbursts. Geology demands pre: 
_ eocene compiunication between many lands. The elevation of 
land continuous between Europe and America in the north, 
during the Middle Eocene, was coincident wizh a cessation in 
the great formation of basalt, and its subsidence with a 1enewal 
of this, The conclusion is drawn that irregularities of surface 
have and will continue to become more and more accentuated. 

Notes relating to the Drift Phenomena of Hampshire: (1) 
Boulders, Hayling Island; (2) Chert Débris in the Gravel; 
-(3) Elephant Bed, Freshwater Gate, by Prof. J. Prestwich, MA., 
F.R.S., refers to the remarkable boulders of crystalline and 
other old rocks in Pagham, which were noticed long ago by Mr. 
Dixon, and more recently Mr. Codrington has described similar 
boulders of Portsea Island, and states that boulders of the same 
character occur in the gravel of Portsea Island, two boulders of 
granite, and three of sandstone occurring on the shore near the 
station, while thirty smaller specimens ‘occurred within a‘ mile 
westward of, the station. Those on the shcre facing South 
‘Hayling have been collected to form a rockery and local grotto 
work., The author considers the boulders to have been brought 
from the Cornwall and Devon coast by floatingice, at the time of 
the formation of the Brighton raised beach. 

On the Sources of the Salt Supply of India, by Prof. V. Ball, 
F.R.S., states irrigation in some of the central districts in India 
has produced sterility,’ by raising the permanent level of the sub- 
soil water in the ‘ground, which becomes saline by contact with 
the lower strata, and through capillary attraction, salts of sodium 
potassium an@ magnesia were brought to the]surface. The 
author states there are five distinct sources of salt in India, 
the most important of which are wells whic have been sunk to 
a depth of 100 to 150 feet, and brine obtained, over a large area 
in the central region of India, In Assam and Burmah saline 
springs occur in connection. with. petroleum, 10,000 tons of salt 
are now being raiser! from the Sambur Lake. Rock salt occurs 
of Silurian age, and also in beds of Eocene Tertiary age. 

On the Identification of certein Ancient Diamond Mines in 
india, by Prof. V. Ball, M.A., F.R.S., F.G.S.—The vague 
references to India as the only then known source of diamonds 
by the writers of 2000 years ago, give place to more. defnite 
indications of position in Spnscfit works of the sixth hee 





and possibly of somewhat earlier dates. In the Barhat Sanita a 


list of localities is given, but as the stones*from some of the 
localities therein mentioned were copper coloured, it is possible 
that they were not diamonds, In the Ain-i-Akbari (1590), and 
‘also less clearly in the Ferishta’s History (1425), a locality named 
Albeniguras is referred to, whjch cin be identified with -Wairu- 
gurh in the Central Provinces, where the remains of ancient 
mines are still to be seen. 
by Tavernier (1665), had not been identified until lately, though 
various attempts had been made by Colonel Rennell and others 
since his time. Gani or Coulour is Kollur on the K-stna ; Raol- 
conda is Ramulkota in Karnul; Soumelpour was on the Koel 
river in the Palamow district of Bengal. Kollwe-would appear 
from Tavernier’s statement to have been the mine where the 
Great Mogul diamond was found. The same stone is mentioned 
by Garcias ab Horto, who wrote rco years before Tavernier. 
Prof. Ball is of opinion that this stone, which was probably found 
in the middle of the sixteenth century, was the original of the 
Koh-i-nur, The author referred to several other early authori- 
ties, and to the mythical stories which are connected with the 


The following locahties mentioned ‘ 


2 


accounts of diamond minjng, for the origin of which he propased. , 


explanations, ‘ ; 
` On the Geology of Cardigan Town, by G. W, Keeping, M.A. 
-~The author considers the Geological Survey in error-as to the 


horizon, on which they place the Silurian rocks, underlying this _ 


etown. 

Notes onthe Bure Valley Beds and Westleton Beds, by H. B. Wood- 
ward, F,.G.S., considers the introduction of the term ‘‘ Chillesford 
clay,” and its supposed identification with any laminated clay 
that occurs on any horizon in the Norwich Crag, to have been 
the source of the confusion at present existing. ‘The author finds 
there is no division between the Bue Valley beds and the 
Norwich Crag below, and that’ Messrs. Wood and Harmer are 
incorrect in refering that the’former deposits are Lower Glacial. 

The Iron and Lead Measures of Tynehead, Alston, by Mrs 
C. E. De Rance, F.G.S., of H.M.’s Geological Survey.— 
The Carbgniferous, Limestone of this area is split up into a 
series of limestone separated by thick beds of shale and sand- 
stone, and traversed by an intrusive sheet of basalt, known as the 
Whin Sill; the section above that horizon consists only of about 
200 feet of limestones, while sandstones reach 350 feet, and shales 
520 feet. Beneath the Whin Sill there are goo feet of measures, 
in which occur many important beds of limestone, one of which,» 
the Melmerby Scar Limestone, reaches a thickness of 124 feet, 
The chief Jead measures occur in the Great Limestone (70 feet), 
the Scar Limestone (30 feet), and the Tyne-bottom Limestone. 


The latter, deriving its name from its gradual inclination north: | 


ward, forming the floor of the River Tyne ; below this horizon 
but little has been done in proving the lead lodes in depth, 
owing to the water-charged condition of the rocks beneath. The 
veins in nearly every case are faults of small throw, when these 
traverse limestones, the veins contam lead; when they pass 
through sandstones they contain copper, and in beth cases the 
sides consist of valuable deposits of brown hematite, which 
occasionally reach a thickness of 6 or 7 feet. These at present 
are not worked, but should a railway be carried up the Tees 
and mto the South Tyne Valley, as is proposed to connect 
Alston with Micdleton in Teesdale, these valuable deposits will 
be available for ase in the Middlesboro district. 7 


Notes on Alpine Post-€arboniferous (Dyassic) and Triassic | 


Rocks, by the Rew. A. Irvng.—This paper is merely sup- 
plementary to what has recently appeared m the Geological 
Magazine, on the Dyas and Trias of Europe. Attention is 


especially drawn to the three following points in ~connec- , 


tion with the Alpine Dyas (“Permian”) :—(1) the occur- 
rence of the Verrucano, its possible equivalence with the Roth- 


liegende, as advocated by Giimbel, in opposition to the view of . 


von Hauer, who prefers to regard it as belonging to the lowest 
horizon of the Trias ; (2) the great volcanic activity manifested 
in the Alpine area in post-Carboniferous times, as illustrated by 


the great porphyry district of Bozen (in connection with which - 


the structure of the Ritteres Horn, a ‘‘stratified cone,” with 
interbedded ‘‘ach” beds and porphyries, is described from 
recent observations by the author) ; (3) the occurrence of certain 


Alpine deposits (especially the Bellerophon Limestone of. the ` 


Puster Thal, and tBe Grodner Sandstem at Neumarkt near 
Bozen), which, on pale8ntological grounds, are regarded by 
Giimbel as representing a “‘ tramsition series from the Dyas to 
the Trias.” ‘Attention is also drawn to the correlation of the 
Triassic deposits on the northern and southern sides of the great 
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crystalline axis of the Alpine chain, and in particular to the 
apparent identity of horizon occupied by the massive Schlern 
dolomite, with ıts underlying St. Cassian Beds, and the Hallstatt 
Limestone with its underlying marls rich ın St. Cassian fossils, 
_.. This point is illustrated by sectional diagraths, one through the 
_ Steinernes Meer (after Mojsisévics}, the other through the valley 
in which St. Cassian is situated Numerous fossils recently 
- brought from the St. Cassian district were exhibiteg. 
-  , On the Post-Moocene Deporis of Bovey Tracey, South Devon, by 
W. Pengelly, F.R.S.—Lignites with detrital gravel are of Lower 
Miocene or Upper Miocene age, and certain sub-tropical faults, 
Betula nana beds of later date, of post-glacial age; the so-called 
thead” is of s#mewhat older age, and is referred by some to 
the, glacial epoch. Described clay with angular smoothed 
stones, considered to be Boulder®Clay by Prof. Heer amd other 
foreign geologists, but the author has failed to find any scratches 
upon the stones. 9 foot 6 inches below the surface is a bed of 
white clay with Betula nana, The author described the dis- 
covery of a canoe in the midst of clays, which he believes of 
older age than the era of Betula nana, and reports it to be 
probably of inter-glacial age if the headewas of glacial age. 
Problems on the Geology of the Channel Islands, by Rev. E, 
Hill, M.A., regards the work of the late Prof, Ansted as in- 
complete. The author,considers that probably the Homoblendic 


rock overlie the groups of sark, but this requires working out. ' 


States that Prof. Ansted’s conclusions as‘to the lithology of the 
rocks, are not founded on sufficient basis. He regards the work 
_of Prof, Liveing as of considerable value in this direction, but 
he considers that there is much to be'done in Guernsey, Sark, 
and Jersey. He describes basaltic dykes, dioretic dykes, and of 
mica-trap in Guernsey, the latter being in Sark. , 

_ The Southampton Artesian Well, by T. W. Shore and E. 
Westlake.—The quéstion is, whether it is possible by an exten- 
sion of the existing well, to utilise it as a source of supply to the 
town. The amount of water yielded by the well on the last 
occasion of pumping, in 1851, was 130,000 gallons per day. 
The quantity of water at present supplied to, the town from the 
Itchen is from 3 to 34 millon gallons, but this is a much larger 
quantity per head than is found to be sufficient for towns under 
well regulated systems of supply. It thus appears that the well 

- yields about 1-25th part of the quantity required. For the pur- 

‘ pose of increasing the yield, two methods are suggested : one of 
them is to drive galleries or drift-ways in the chalk, the other is 
to continue the boring through the chalk into the Upper and 
Lower Greensands. The work of excavation was carried on 
from July, 1838 till 1851, at a total cost of 19,000/,, and reached 
a total depth of 1317 feet. The diameter of the well was 13 feet, 
d-minisbing to 7 feet; it passed through 464 feet of the Tertiary 
Beds, of which sorl occupied 2 feet, Lower Bagshot bed 74 feet, 

, 304 feet of London clay, the latter consisting of sandy clay with 
seams of water-bearing sand and pebble beds towards the, top; 
_ 84 feet of Plastic Clay, with the usual bed of greensand on the 
bottom. The chalk was reached at-a depth of 464 feet, where 
the masonry was terminated, but the 7-féet shaft was carried 99 
feet into the chalk ; a 74 inch boring was then made with a 7$- 
inch augur to a further depth of 754 feet, making a total of 853 
feet of.chalk, The whole of the chalk contained flints, with the 
exception of the last xo feet. Most of the water met with 
-appears to have come from the chalk ; previous to the boring 
being made, in 1842, 20,000 gallons “vas raised. In 1844 the 
quantity rose to 50,000 gallons, and finally in September, 1851, 

* to 130,000. The chalk thus supplies 5-6ths of the whale 

~ quantity. The authors then give a description of the Brighton 
chalk wells, and they ‘consider the conditions are similar at 

” Southampton. The authors, following the advice of Dr. 
Buckland at the previous meeting of the British Assaczation, 
have ascertained the height of the Greensand springs :— 


a 
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_ The authors’are of opinion that large stores of water may be 
obtained by sinking into the Greensands. : 
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` On the Synclinal Structure of the Straits Of Dover, by W. Top- 
ley, F.G,S.—Transverse,valleys of the Weald, now dislocations or 
anticlinals, but, on the contrary, lie in synclinal flexures, this’ is 
obsesvable in all the valleys of the Weald. The author con- 
siders there were six valleys on the north side of the Valley of 
the Weald, five of, which still exist. The sixth intersected the 
Straits of Dover, its upper tributaries and the Rother, which 
now eriters the Channel at Rye. 


° 


On Subsidence as the Effect of Accumulation, by Charles” 


Ricketts, M.D., F.G.S.—There is no fact in physical geology 
more frequently -recorde than that, whilst the deposition of 
sedimentary strata has been in progress, there has been simul- 
taneously a subsidence cf the earth’s crust; though, but little 
effort has been made to determine whether they are dependent 
on each other as cause and effect. Boring in deltas prove that 
depression to a great extent has occurred, whilst, the accumulation 
was being deposited. The greater amount of detritus derived 
from hills and valleys is carried into the sea, but, instead of 
filling it up, the water becomes of a great depth at a few miles 
from the mouths of large rivers. There was a progressive 
subsidence of the land during the glacial period; this may be 
ascribed to the weight of accumulated snow, and of the newly- 
formed boulder-clay ; a similar depression is occurring in Green- 
land, under a rapid"increese of snow. The carboniferous series 


above the limestone afford most satisfactory evidence that the ⁄ . 


amount of subsidence coincides with that of deposition; the 
surface of the limestone and the beds of coal furnishing sufi- 
ciently correct base-lines for determining the question. eThere 
must needs be a cause for this universal occurrence of subsidence” 
with deposition of strata; the only efficient one being the weight | 
of the-accumulated material pressing down the crust of the earth , 
resting upon a fluid substratum. Elevation also happens on the” 
removal of pressure, and ‘‘ those regions which have suffered the 
greatest amount of denudation have been elevated most.”— 
(Capt. Dutton, U.S. Ordnance Survey). At the termination of 
the glacial period, the land, depressed by its load of snow, 
became, upon this melting away, re-elevated to a certain extent. 
This, and the rising of the land at the present time in Norway 
and Spitzbergen, may be attributed ito the removal of a thick 
covering of snow. In elevated districts the highest parts are 
those in which there has been the greatest amount of denudation, 
and often consist of the lowest rocks in a geological series, The 
author thinks that these depressions and elevations cannot be 
ascribed to secular cooling of the mass of the earth, since by such 
action the accumulation cannot also be jaccounted for ; nor could 
the same agency acting orly in one direction cause both depres- 


sion and upheaval. The concurrent pheomena of accumulation ~ - 


and subsidence, and their converse, demand serious and careful 
investigation ; especially as in them may be found the great 
moving-power upon which depends the greater number of geo- 
logical changes, É 
On the Origin of the Bematite Deposits in the Carboniferous 
Limestone, by Edward Wethered.—The author contended that 
the so called ‘‘ pockets” of haematite which occur in the Car- 
boniferous Limestone were caverns and fissures into which the 
ore had been introduced by water agency. There were two or 
three signs which indicated an approach to a pocket of ore :— 
I. Joints appeared in the rock, through which water percolated. 
2. An ordinary cavern opened out, termed {by the miners a 
Welsh ‘‘locus,” the sides of which were coated with large 
crystals of carbonate of lime. 3. Traces of iron are found in 
the “‘locus.” The fact that. the first indications of ore were 
cracks in the bck, down which water percolated, certainly 
pointed to the inference that by a similar percolation the 
heematite has bean brought into its present position, That it 
has been deposited by aqueous agency was clear from the crys- 
talline character of some o7 the ore. Further, there was just what 
would be expected from water containing the carb8nates of lime 
and iron in solution when not exposed to the atmosphere, namely 
lime has been first deposited, and subsequently hydrated peroxide 


of iron. The next point considered was, from whence was the ” 


iron derived. ‘The highly ferraginous character of the Carboni- 
ferous strata was well understigod, arfd the fire- clays indicated 
that large quantities of iron had been rendered soluble by the 
deoxidising influence of decaying vegetable matter, and removed 
by the percolation of water. But as to whether it was this iron 
which had given rise to the Carboniferous Limestone hematite 
deposits was a matter for consideration. It was doubtful whether 
the would have been sufficient, time for the fissures and caverns 
to have so far developed as to for receptacles for the Coal- 


~ 
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measure Wata chasgdl with carbonate of iron. It must, however, 
be remembered that after the uplifting of the Paleozoic rocks there 
was a vast lapse of time during the denudation by the Triassic Sea, 

and that much of the limestone, not now overlain by the,Coal 
Measures and Milistone-grit, was covered by those beds for a 
considerable ume, Further, water percolating through the Coal 
Measures would become highly charged with carhonic acid, 

given off from vegetation undergoing transition mto coal, and 
water, so charged, would not be so long in dissolving and eroding 
out caverns, Mr. Etheridge had referred (Quart, Journ. Geol. 


` Society, 1870, ix. 185) the origin of the Carboniferous heematites, 


. sections were kept in operation; 


-new. method of 


in the-West of England, to the infilling of faults, fissures, &c., 
during the denudation by the Triassic Sea ; ; but stated that 
“doubtlets the percolation of water throngh overlying str&ta, 
highly charged with oxides of iron, had been a source and mode 
of accumulajion.” Though the author was disposed to consider 
it possible that some of ‘the hanatite may have been derived 
frum the percolition of water through the Coal Measures and 
Millstone-grit, yet he agreed with Mr. Etheridge that the most 
probable source was from the Trias rocks ; not, however, during 
the accumulation of the strata composing that formation, but by 
‘sub equent percolation of water after consolidation- of the bed-. 
This water, on arriving at the Carboniferous Limestone, would 
flow down the cracks, fissures, and joints, provided there were 
such, but a comparatively smali portion would filter through the 
actual rock on account of its being but slightly pervious to water, 
The author considered that it was owing to this fact that we 
generally find hæmatıte where the Magnesian Conglomerate rests 
upon the Carboniferous Limestone. The water being unable to 
penetrate the rock, would naturally find an outlet at the junction 
of the two formations, and by the wearing away of the rock the 
conditions would’soon be arrived at when the deposition of the 
iron would take place. 3 





S NOTES 

THE concluding meeting of the French Association at La 
Rochelle was rather stormy, although not more than 203 mem- 
bers wêre present, M, Bouquet de la Grye was nominated vice- 
president for 1883 and president for 1884. Although very few 
members took part in the work of the meeting, sixteen different 
this extreme division has 
somewhat impaired their activity. However a number of inte- 
resting papers were read and discussed. M, Debrun, Professor 
in the College of Pau, described a new system of central magazines 
for distributing electricity, a new balance for determining by mutual 
repulsi on of currents their relative force, and a new registering elec- 
trometer. M, Marcel Deprez presented a new apparatus for deter- 
mining the mechanical equivalent of heat, based mostly on Leon 
Foucault’s experiments. He hopes to determine with a sulphurous 
acid ¢alormeter the real valne of this coefficient with an ap. 
proximation of yoyyth. M. Tissandier, presented again his re- 
searches on light bichromate elements; he contends that he 
obtains regularity of action without renewing the liquid, and 
without insuflation, Dr. Landowsky delivered an eloquent 
address against the dangers of injecting morphia, as practised 
nowadays by so many people, - He deprecated strenuously this 
intoxication; he calls it morphiomania 
or morpbinism. Dr. Audrat has paid special attention to the 
anemia of mmers, and described it ın a very interesting address. 
Electric lighting experiments were tried in the rooms of the 
Hotel de Nantes by a new system invented by M. Debrun. 


e 
~ ADMIRAL MoucHez has Seen visiting, the Pic du Midi to 
ascertain whether astronomical observatiofs could be conducted 
successfully there. , 


Tue Standard’ s New» VarkgCorrespondent telegraphs that 
Mr. Edison’s system of providing an incandescent ‘electric light 


- for domestic use in a given district has just been put to a practical 


tet in that city. The district selected occupies an area of nearly 
a square mile. Only one source of supply is provided, and that 
furnishes the illuminating power for sixteen thousand lam; 
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.electric-current passing through eighteen miles of mains, The 
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result 1s that the severest demands which „the consumersehave _ 
been able to mare upon the new system have been satisfied. 
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The Mew York Herald is using in i's business premises an iso“ 


lated plant on the same principle. No new fobstacle bas pre- 
sented itself to the success in,practice of Mr. Edison’s theory; ‘ 
and scientific men, the Correspondent. states, will be interested ` 


~to kaow thag this first practical experiment -demonstrates the 


soundness of the inventor’s application of the multiple arc system, 
pure and simple, as distinguished from the series system, or the’ 
combination of the are and series systems. Throughout the” 


entire district lighted as described, each lamper as independent . 


of all the others. 


THE electric illumination oft the Vaudeville, on the Boulevard . 
Montmartie, isa great success. The hall is crowded every night. 
An II horse-power gas machine with Faure accumulators is 
sufficient to illuminate every night about 250 Swan lamps. 


CoNSIDERABLE ‘intergst was expressed by many visitors tp the: 
Ordnanée Survey Office during the British Association nieéting. 
at Southampton, that the old-and costly process of reducing the — 
25-inch maps to 6-inch scale, and engimving- „them on copper- - 
plates, of which moulds had to be obtained, and- electrotyped 
replicas had to be made, from which the copies were printed 
off, has’ been superseded by a cheap and rapid process, by which 


maps can be at once reduced and published on the 6-inch scale, ~ 


so soon as the 25-inch scale is completed ; by a simple application 
of photography the lines are reduced to any desired scale, and at 
once transferred to an inexpensive zinc-plate. The new 6-inch map, 
prodiiced by the photozincographic process, adopted by the Survey- 
in their reproduction of the Doomsday Book, will in future be 
issued for all the counties of England and Wales, where no 
6-inch mé@ps exist®*engraved from copper plates, but in ‘those 
counties where a portion of the area has been published, on the 
latter system, the old process will be continued to secure uni- 
formity. ‘The new 6-inch maps are smaller in size than those 
formerly published, and at present are not contoured, but their 
lines will, be added in subsequent editions, Their publication 
will at once permit the much-required completion of the Geo- 
logical Survey of our coal-fields, which is a matter of the most 
urgent necessity. 

WE regret to learn of the death, at Dorpat, of Dr. Kreuzwald, 
the publisher of old Esthonian songs and poems. He was born 
in 1804, and studied medicine at Dorpat. When a student 
he began to collect songs and tales of his country-people, and in 
the years 1840 to 1850 he published a series of remarkable + 
articles on Esthonian antiquities, mythology, traditions, and’ 
tales. His principal work was the publication, with annotations, 
of the whole œ the different parts of the great Esthonian poem, 
£‘ Kalewinoey,” remarkable by its fine poetical feeling for nature 
and analysis of human feelings. It was translated into all the chief 
European languages, In 1877 Dr. Kreuzwald was compelled to 
abandon his medical practice, and died in poverty at Dorpat. 


THE Oficial Messenger of St, Petersburg announces, on _ 
September 1, that ‘‘ by order of the Emperor the admission of 
new pupils to the course of medical training for women, at the: 
Nicholas Military Hospital, will be discontinued-after the present. 


-term. The stadents will be allowed-to conclude their course, 
after which the clinical instruction for women at the hospital ~ 


will be abolished.” The Medical Academy for Women, the: 
courses of which were quite equal to those of the old Universities, 
had 367 students. Since 1877, when the first lady students 
passed the examinations, 281 ladies have completed the whole 
course of studies, and -152 had passed the examinations of M.D. ; 
105 of them were ing service at universities and* in publi 
hospitals, 


* 


News received from the Finnish ` Circumpolar observation 
party states that the members arrived at Sodankyla in the north ` 
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of Fenland early in, n Åügüst and that observations comménced metres), their cay acity 1 was only 520 cubic’ inatres ; they were of 


there on the l 5th ult. as intended, 


M. Razor, a member of the French Geographical Society, 
has sailed fiom Tromsoe to Spitzbergen for a private exploration, 
. This is the first. time that a Frenth ship has been in these seas 
for. exploring purposes since Za Siloisse was sent during the 
reign of Louis Philippe, under the command d? Blosseville, 
‘This ship was lost, and nothing was ever heard either of it or 

~- any of the crew. 


` WE notice a good book of travel in Sérvia, published by 
Franz Scherer under the title, ‘‘ Bilder aus dem Serbischen 
Volks- und Familien-leben.” * 


THERE has just been published an elaborate work on the 


present state of silk-worm culture in Southern Russia and Trans-_ 


Caucasia, giving an accurate’ description of the whole of the 
cultyre, and a complete bibliography of works on the subject 
that have appeared since 1703. It is published®in connection 
with the Moscow Exhibition, by the Moscow Agricultural Society, 
with-many plates of draa ings. - ; 


We-have received part 3, vol. iii. of the Transactions of the le 


“Norfolk and Norwich Naturalists’ Society. We observe from 
the presidential address that the strength‘of the Society cantinues 
to increase, the present number of members being 234 as com- 
pared with 204 m the previous year; the financial position of 
the Society is also satisfactory. Amongst the published papers 
` is a biographical notice of the late Dr. S. P. Woodward, by his 
è son, Mr. H.-B. Woodward, F.G.S. This memoir forms one of 
a series which the Society is publishing of distinguished naturalists 
connected with the county of Norfolk. A paper on the extensive 
destruction of the Lomtardy poplar, contributed by Mr. H. D. 
Géldack, has also more than local interest. Mr. Stephenson's 
paper on the plumage of the waxwing contains some valuable 
additions to the history of this beautiful and singular bird. 
Additions to the fauna of the county are made in the Mammalia 
by Mr. Southwell, Hymenoptera by Mr. Bridgman, the Tortri- 
cide by Lord Walsingham, and to the Flora by Mr. A. W. 
Bennett, F.L.S. There are also papers onthe noteworthy 
springs and-spas of Norfolk by Mr. H. B. Woodward, F.G.S., 
the herring fishery of 1881, and some interesting notes on the 
habits of the nightingale, extracted from a letter written to the 
Rev. R. Sheppard in 1819, In addition there are ornithological 
and entomological notes from Mr. F. D. Power, Mr. Frank 
“Norgate, and Mr. Stevenson. 


-Mussrs, PIPER AND CARTER have issued a new edition (the 
fifth) of Capt, Abney’s ‘Instruction in Photography.” The 
whole of the work has been revised, sixty pages of new matter 
added, and the latest details as to the gelatine emulsion process 
given, i ` 

We have received from Mr. Stanford other two war-maps, 
One of Lower Egypt, on the scale of 4 miles to the inch is ex- 

- tremely minute in detail, and will be found of great service m 
-` following operations. The other contains a map of the Nile 
Delta, a plan of Cairo and its environs, the towns and ports of 
Suez, Ismailia, Port Said, and a general map showing the Suez 
Canal and Cape routes to India. 


THE English Government having sent to Egypt theee of the 


` Woolwich balloons, we may remind® our readers that balloons 
were taken out by the Fierich army in 1794. But it was impos- 
sible for Buonaparte to use them, the furnace for the preparation 
of pure hydrogen having been lost when the French fleet was 
annihilated by Nelson in Aboukir Bay. ® Conte, the engineer of 
-~ the aéronauts, was created the head of Cairo arsenal, and 
Coutelle, their captain, was sent on a scientific mission to Upper 
- Egypt. «The diameter of-these French balloons being small (10 


è * . 


silk, and always inflated with pure hydrogen, which was pre- 
pared by the action of steam on iron filings. 
. 


AN exhibition of considerable interest has been opened at the - 
Royal Aquarium, consisting of a Javanese ‘‘Gamelon” or 
orchestra, of fourteen male and four female performers. There 
is a variety of percussion instruments and one stringed 
instrument stated to be a violin of the Chinese type. The 
females go through ore of their native dances, if their 
peculiar postures and movement of limbs and head may be re- 
garded as a dance. From an ethnological point of eview, the 
exhibition is well worth < visit by those who have not had an 
opportunity of seeing the Javanese at home. With gonsiderable 
general likeness, there is really great divérsity of feature, one or 
two of the faces being almost European in type. 


THE Swedish Government has decided not to prohibit vivi- 
section in that country, in spite of the appeal made to them by 
the Diet in reference hereto last session. -~ 


~ 


AsooT forty male pupils of the Parisian public schools w ho 
have taken honours have been sent ona visit to London, The. 
Société Nationale Frangaise have made arrangements for their 
board and guidance. The same number of laureates were sent» 
to Central France, 


Two very large andi splendid catseyes were exhibited. at the 
conversazione of the British Association at Southampton by Mr. 
James R. Gregory. These were said to be the largest in the 
world ; one of them measured 3 inches in length and 14 in. in 
breadth, and weighed 359 carats, or-nearly 2} ounces ; the other 
is somewhat smaller, weighing 308 carats. They are both i 
remarkably fine stones, ` A 


THE additions to the Zoological Society’s Gardens during the 
past week include two Southern River Hogs (Potamocherus’_, 
africanus 8  ) from South Africa, presented by Col. J. H. Bowker 
and Mr. John Dunn; a Hairy-footed Jerboa (Dipus hirtipes) 
from Jeddah, presented by Mr, Lionel Adams; a Himalayan 
Bear (Ursus tibetanus 2) from North India, presented by Mr. - 
E. J. Coope; an Indian Chevrotain ‘(Tragulus meminna) from 


India, presented by the Hon John Stoddart; a Macaque Monkey ~- - 


(Macacws cynomolgus) from India, presented by Mrs. ‘Crawford ; 
two Crimson-winged Waxbills (Pytelia pheenicoptera) from West 
Africa, presented by Mr. Albert Krebl ; a Four-coloured Shrike 
(Laniarius guadricolor) from South Africa, presented by Col, J. 
H. Bowker; a Red Brocket (Cardacus rufus 9) from- Brazil, a 
Grey Squirrel (Sciurus cinereus var. nigra) from North America, 
seven Madagascar Boas (Pélophzlus madagascariensis) from 
Madagascar, deposited ; a Yellow Baboon (Cyzocephalus babouiz) 
from West Africa, four White-headed BullfinchsLarks (Pyrrha- 
lauda verticalis} from South Africa, two Yellow Sparrows (Passer 


`| Zuteus) from East Affica, two Scarlet Ibis (Zadocimus ruber)” 


from Para, two Crested Colins (Lupsychortyx cristatus), eleven 
Variable’ Leaf Frogs (Phyllomedusa dacnicolor) from Mexico, 
purchased, 


UNIVERSITY AND EDUCATIOYAL 
INTELLIGENCE 


- UNIVERSITY College, Bristol, is making laudable efforts to 
-provide a complete curriculum’ for the important district of 
which it is the centre, Like the similar colleges at Manchester, 
Leeds, Birmingham, &c., the legtures comprise all the branches 
of a liberal and scientific education. The erection of new build- 
ings, which will be completed before the close of the .current 
year, will give increased facilities for the study of science. - The 
Chemical Department now contains accommodation for nearly 
fifty students, and is, we believe, equipped with ‘the latest im- 
prov@ments for teaching which aye in use in this country or on - 
the Continent ; lectures-are deliveredecn pure chemistry as -well 


, 


SS, 


’ 


ai? = ane 


as on certain hranche€ of applied chemistry. The physical and 
engineering departments are also provided with facilities for 
laboratory work. The instruction in experimental physics is 
kept abreast of the rapidly increasing requirements of the age, 
and arrangements are now perfected for the training of stu- 
dents as electric-engineers—a profession for which the recent 
development of electric discovery opens good prospects. * The 
Bristol Medical School, which is affiliated to the College, offers 
with the Royal Infirmary and- General Hospital, every facility 
for the study of mecicine. Instruction in biology is also given, 
and it is intended to open a biological laboratory in the course of 
the ensuing session. In other subjects the instruction is such as 
to make the curriculum practically complete. F 
THE Calendar oZethe Mason College, Birmingham, alreddy 
extends to 250 pages. The list of professors is fairly complete, 
and the subjects gover pretty well the whole field of a liberal 
education. Science, of course, has a prominent place, both 
pure and applied, but literature, both ancient and modern, is as 
“fully represented as could be desired. The examination papers 
are given, and are up to a high standard ; and the College as a 
whole promises to fulfil the intentions of its hberal founder. 


THOUGH in a less advantageous position so far as funds are 
concerned, the modest little Calendar of the Newcastle College 
of Science shows that every effort is being made to keep it up 
to the mark, Jt is a pity some of the rich coal and iron masters 
of the northern districts do not -come forward and give the 
struggling institution a helping hand; they could not do the 
north*a greater service. 


AN important movement is taking ‘place among the manu- 
facturers and machine makers of Nottingham to. promote the 
establishment of a first class technical schoo] in connection with the 
University College in that town. A nucleus fund for- this 
purpose has“been provided hy the Drapers’ Company in a grant 
of 3002. per year for five years, with an additional 200/. in the 
first year for the purchase of apparatus, This grant is, however, 
subject to certain conditions, and is also to some: extent depen- 
dent on the amount of local enterprise which is displayed. The 
company, after mature consideration, and upon the report of 
Mr. Magnus, the director-of the City and Guilds’ Technical 
Institute, who, with certain members of the Drapers’ Company, 

` visited Nottingham to make inquiries, resolv2d to make the 
grant through the Institute, and the instruction provided by it is 
to enable students, artisans, and others to present themselves for 
the Institute examiration in mechanical engineering. A course 
of instruction in practical mechanics is to be given by a professor 
of physics and mechanics in the evening, and zhe services of a 
skilled fitter are to be obtained to act under the professor im the 
practical explanation of the tools and the machinery used in lace 
and hosiery manufaccure. The local committee are now arranging 
for the setting apart of portions of the College for this special 
purpose, ` 

AT a meeting of the Council of the Yorkshire College, held 
on September 2, Mr. N. Bodington, M.A., Fallow of Lincoln 
College, Oxford, and Professor of Greek and Latin in the 
Mason’s Science College, Birmingham, was elected to the Pro- 
fessorship of Classics, vacant by the resignation of Prof. Marshall, 
and to:the Principalship of the College. : 


A NEW University building. which has taken two years to 
construct, will soon be opened in Lund. 





Fe SCIENTIFIC SERIALS 7 

Annalen der Physik und Chente, No, 9.—Experimental con- 
tributions to a knowledge of the electric conductivity of flame- 
gases, by W.eGiese.—On absolute systems. of measurement” for 
electric and magnetic quantities, by H. Helmholtz.—Proof of 
the existence of Maxwell’s electromotive force Yme by R. 
Colley.—The electric conductivity of sulphuric acid and pyro- 
sulphuric acid, and the density of concentrated sulphuric acid, 
by ‘W. Kohlrausch.—The specific heats of gaseous hiatomic 
compounds of chlorine, bromine# and iodine with each other and 


with hydrogen, by K, Strecker—Re-earches on the absorption | 


of gases by liquids under high pressures, by S. v. Wroblewski.— 
On the motions of air on the surface of the earth, by A, 
Oberbeck.—On Newton's dust rings, by K. Exner.—QOn: the 


action and piezo-electric properties of rock-crystals and’ their: 


relation to the thermo-electric, lay W. G., Hanke]:=-Note’ dr an 
explosion of a glass tube filled with liquid carbonic acid, by L 
i e 
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Pfanndter.— On, an explosion ofan oxygen gasometer of sheet 
zinc,.by the same. : : > ? 

Rivista Scientifico-Industriale, June 15.—Elementaty geome- 
trical demonstration of the condition of minimum or maximum - 
deviation of a homogeneous ray sent through a homogeneous 
prism, by Prof. Banfi —On the reductive action of glycerine on - 
salts of silver and application of this phenomenon to silvering of 
glas:, by Prof, Palmieri.—On Paleomonetes varians and one of . 
its varieties, by Prof. Garbini. š 

June 30 and July 15.—Anemoscope and anemometer with free 
transmission, of the Brothers Brassart, by S. E. Brassart.—On 
unequal heating of the two electrodes by the electric discharge, 
by Prof. Giovanni.—Movements, ruptures (jjthoclases), and 
tangential pressures the direct causes of the axial elevation of 
the Northern Apennines, by @rof. Bombici.—Contribution to 
study of anthropology of the southern provinces; prebistoric `. 
objects of Molise, by Dr. Del Lupo. 


Bulletins de ia Société d’ Anthropologie de Paris, tome v, 2 ' 
fascicule, 1882, contain: Papers by M. de Mérejkowsky, on a , 
series of Sardinian crania, with explanatory and metric tables, 
and on certainsAmerica& crania belonging to the Araucanan, 
Moxo, and other native tribes of the north-west and west dis- 
tricts.—A report of the discussion at the meeting of March 2, on 
the relative weight of the brain, with reference specially to M. 
Je Bon’s views on the invalid character of determinations based 
on means, and to the conclusions which he has drawn from his 
own methods of comparing the relative weight of the body and - 
brain in boys and girls.—A communication from M. de Ujfalvy, 
on his travels ın the Western Himalayas, with the results of his 
craniometric and other determinations among the local tribes, 
more especially in Kashmere, Lesser Thibet, and the Koulou 
country, where polyandry exists,—At a subsequent meeting of 
the Society, M. Beauregard gave a resumée of M. de Ujfalvy’s 
observations of the ethnic and social character of these peoples, 
and of the records of ancient and modern travellers concerning: 
these mountain districts, tracing the history of polyandry back 
to the Getæ and Massagetæ, whom he believes to be the ances- 
tors of the Dardis, whose country is regarded by Dr. Leitner as. 
the origina] seat of the Aryan race. (The discussions:to which 
the communications of M. de Ujfalvy gave rise have Jed to the’ 
adoption.of a resolution for the extension and_more exact defini- 
tion of the ethnographic observations included in the Society’s 
Directions for travellers.)—M. F. Regnault reports the results of , 
his recent excavations at Bordes in Ariége, where in an old 
moraine bed he has found two burial chambers below an erratic 
granite boulder. Both chambers, one of which was situated 
below the other, contayned human bones, a cut flint, and frag- 
ments of pottery, some of which were marked with geometrical 
designs, In the discussion following M. Regnault’s communi- 
cation, M. Leguay drew attention to a similar chamber disclosed - 
at Crécy in 1842,—M. de Mérejkowsky described an instrument. 
designed: to determine the relations of the nasal arch to other 
parts of the cranium with a view of establishing a new character 
for the better comparison of differences of race. This number - 
ot the Bulletins closes -with the first. part of M. Le Docteur 
D’Hercourt’s Topographical Survey of the Island of Sardinia, 
including the geography, meteorology, and natural products of 
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NAVAL EDUCATION 


pro~ the papers and discussions which have recently 
appeared’in the Yournal of the United Service In- 


“stitution (Nos. cvi., cxv., 1880, 1882), it would appear that a 


large number of our naval officers are becoming sensible 
of the many fefects of the system under ‘which. their 
younger brethren are at pregent entered and educated. 


` In all-professions it is so much the custom of the seniors 


of high rank to hold by the existing. state of things, that 


: the protest now made is the more marked, coming, as it 


does, not from one officer, or from a clique, but from 


officers of all ages, ranks, and branahes, wwhg look on the’ 


subject from different points of view, and correct their 
judgment by different forms of experience. The fact 
seems to be that, whéreas the naval officer of former days 
was not ‘called on to be anything but a seaman, though it 
was no doubt better if he was also a gunner—which was 
but seldom—at present he ought to be not only a seaman 
and a gunner, but half-a-dozen other things as well—a 
navigator, an engineer, a mechanic, an electrician, some- 
thing of a soldier, something of a naval architect, skilled 
in signals and in tactics, and not ignorant of international 
law. There are, of course, but few who can excel in all 
these branches of. knowledge; but every naval officer is 


g expected to know something“ ‘of all, and Before gétting his 


commission he has to show, in examination, that he does 
know something of all, even though that something may 
occasionally be very little : he is then permitted to choose 
one or two subjects of which. he may make a specialty; 
he may devote himself to navigation, to gunnery, or tothe 
management of torpedoes; and on showing that he pos- 


-sesses special qualifications, he receives special appoint- 


ments and a higher rate of pay. But whether his tastes 


.and abilities lead him to qualify in these special subjects 


or not, he is supposed to havea certain respectable know- 
ledge of all; and, as keeping up the traditions of the ser- 
vice, he is ‘required, before everything, to be a first-rate 
seaman. The most important question then is, Does the 
present system of training young officers ensure their be- 
coming first-rate seamen? The answer of almost every 


. speaker at the United Service Institution is in the nega- 


tive. Capt. Brine, to whom the Institution has this year 
awarded its gold medal, says, “A nidshipman serving in 
an ironclad has but few opportunities of learning the 
work of a sailor; it cannot be said that the years thus 
passed aré essentially valuable as regards seamanlike 
training.” Capt. Grenfell says, “ We are all familiar with 
Falconer’s admirable picture of the almost child handling 


“a. ship— And well the docile crew that skilful urchin 


guides.’ It would be useless to look for the same thing 
now., Our urchins, we must confess, are not “ skilful.” 
Capt. Cleveland says, “On boardean ironclad, youngsters 
have very little opportunity of learning more than just the 
routine work, which they may learn from a book;” ‘and 
Lord Dalhousie thinks “the ordinary le of a midship- 
man in a sea-going ship to be so ffl-organised as to be 
little better than very laborious waste of time, so far as 
his own professional training and education are con- 
cerned.”* Many others might be quoted to the same 
VOL. XXVL—N 0.. 672 s 


effect, for the agreement is almost perfect ; but these are 
sufficient. It may be. assumed as admitted that a little 
boy*sent on ‘board an ironclad to learn seamanship, does 
not Jearn it, and has ro opportunity of learning it, whe- 
ther seamanship is understood in the old sense of handling 
a ship under sail, or in the modern sense of handling her 
under steam, and still less if in the strictly logical sense , 
of “ manæuvring ships under all circumstances of wind 
and weather.” > What our large ironclads have masts and 
yards for—except to feul and choke the screw ig time of 
battle—is a thing often wondered over. Many have none, 
and even those that have them do not trust eto them.in 
performing the simplest nautical evolution. Clearly then 
a young gentleman on board such a ship does not learn 
the sailoring of the old school. How he can be supposed 
tu learn the management of the ship under steam does 
not appear. Capt. Cleveland—who, as having lately com- 
manded an ironclad, speaks with a special authority— 
says, “‘No captain would ever trust anironclad to a young 
gentleman to work, as the captains of old did their 
frigates ; ” and evidently the mere being on board whilst 
somebody else is working the ship can teach him" very 
‘little.’ His principal duties are, in fact, said to be seeing 
the ashes emptied overboard, the decks swept, and the 
brass rails polished ; niceties which he might learn equally 
well on shére from his mother’s housemaid, or by making 
an occasional round in’ the dust cart. Mr. Laughton, one 
of the Instructors at Greenwich, goes so far as to doubt 
whether this method of training young officers was ever 
quite satisfactory. “No doubt,” he says, “in former 
days the still existing system of sending little boys on 
board ships on active service to learn seamanship by . 
doing what they were bid and keeping -their eyes open,. 
answered pretty well. Ido not think it did very well. 
Of course we turned ovt a large number of first-rate sea- , 
men; but it was out of an enormous number of entries. 
No account can now be taken of the failures ; but of those 
who through ignorance, drink, and immorality went 
wholly to the dogs, the number was extremely large, and 
of those who did not thus utterly break down, there were - 
a very great many who dragged on in the service as igno- 
rant of seamanship as of everything else that was repu- 
table.” Even now the same evils are at work, though in 
a less degree; and in a former paper on a kindred sub- 
ject, Mr. Laughton showed that “more than half the 
entries into the service disappear within twelve years,’ 
whether from “death, ill-health, family affairs, dislike, - 
‘incapacity, or bad conduct.” 

Now it has long been maintained that the early lessons 
in seamanship, in the management of the ship and the men, 
were a sufficient and imperative reason for dragging little 
children off to sea. But since it appears proved by the 
concurrent testimony af-many Admirals, Captains, and 
Commanders now serving, that our children so sent to 
sea do not learn seamanship, and that our young officers 
are’ thus, as a rule, curiously ignorant of real seamanship 
when they go up for their ex#minafion, ‘this alleged suffi- 
cient reason falls to the ground ; and many other reaSons, 
which do not fall to the ground, prove that the system is 
a bad one. Let it be borne in mind what this system is. 
Little boys between the ages of 12 and 13} years are 
selectéd by limited competitiofi ing an examination which ` 
Admiral Boys-himself for some time'the Superintendent 
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of the College at Portsmouth—describes as “ simply an 
examination of their mothers or governesses, or the pre- 
liminary schools they may have been at.” Their general 
education is then stopped ; they are sent to the Britannia, 
and.there, in the space of two’ years, they have to-learn 
and pass an examination in a number of subjects, the list 
of which is-uttérly appalling. On this Prof. Soley, of the 
United States Naval College, says, “ The course, as indi- 
cated by the examination papers, is far in advance of the 
mental ,powers of average boys of the prescribed age, 
The xeason that tore do not fail is to be found in the’ low 
standard „Of passing, and in the system of cramming 


. carried out by*clevef tutors who are masters in the art of 


4 


coaching pupils for examinations. No one seems to pre- 
tend that the students come anywhere near the ostensible 
standard; or carry away anything like real knowledge of 
the subjects embraced in the programme.” - And what 
little is learnt is extremely evanescent : within six months 
the majority have forgotten all about it. It appears from 
a report by Dr. Hirst, the Director of Studies, that in a 
recent examination, and in papers specially prepared, the 
youbg gentlemen six months out of-the Britannia ob- 
tained an average of 32 per cent. in Arithmetic, 28 in 
Algebra, and 17 in Trigonometry. Now the Britannia is 
essentially a mathematical school, and the Instructors are 
it is fully proved by their immediate results—able, hard- 
working- men‘; but they are crushed by a radically bad 
system, which necessitates ,the “teaching mathematics 
and navigation from the wrong end.” In this, the In- 
structors have no. option ; they are bound by an official 


schedule which requires the newly-caught children, know- 


ing next to nothing of Algebra or Geometry, and very 


` Jittle of “Arithmetic, to proceed at once to the solution of 


i 


Plane and Spherical Triangles. Of course the little fel- 
lows learn to do these questions, because there is no 
passing for them unless they do do them; bùt “the 
knowledge is stuffed into them by a ‘damnable itera- 
tion’ sickening alike to zhe teacher and the taught.” 
What is the result? We have shown that they pass out 
of the Britannia and straightway forget it all. A Naval 
Instructor of many years’ experience asstres us that his 
guiding rule has been to assume that a youngster joining 
his ship fresh from the Brzfannia knows nothing, and to 
begin him with the very elements of Algebra, and 
Geometry. When this can be done, -when the Naval 
Instructor is zealous and is supported by the Captain, 
when a suitable place can be found for study, and when 
the youngsters are industrious and clever, then, no doubt, 


- very satisfactory results are sometimes obtained: but the 
difficulties in the way are exceedingly great. 


“ Order it 
as you will,” Mr. Laughton says, “on board ship the 


routine will always interfere with the school, and inter- 


ruptions afe frequent. Nor does keeping the middle or 
morning- watch quicken a boy's faculties for study: with 
his eyes involuntarily closing, his head nodding over his 
book, the thermometer at 80° or 90°, and ‘the perspiration 
dropping from the entl of pis nose—the difficulties in his 
way are very real. What a make-believe school, under 
such circumstances, often is, every Naval Instructor 
knows very well. The wonder is not that, with-such a 
considerable expenditure of labour, so little is done, but 
that anything is done at alk” The present day affgrds an 
example of another difficulty. What amount of school, 
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we would ask, have the young gentlemen of the Mefliter- 
ranean fleet done during the last three months?’ or, 
admitting that in some instances they have been present 
in the body, what amount of geal study have they done? 
Our experience of boy-ndgture would lead us to answer— . 
None. And after all these difficulties, the end is as 
might be Expected : for a young officer in his final exa- 
mination to “show any real knowledge of his theoretical ` 
subjects is said to be quite exceptional. 

The result then of the present system ig that—speaking - 
generally—-the young officer, whilst a midshipman, learns 
neither the practical nor tle theoretical parts of his prô- 
fession: his time is muddled away: he gets a certain- 
amount of crude knowledge crammed into him for his 
examination; and -having passed that, if all desire of 
learning has. not been crushed out of him, he has too 
often to b€gin again at the very beginning. In’ the 
majority of cases, Mr, Laughton tells us, an officer ' 
coming to the College for a voluatary course of. study 
“does not know any mathematics at all”; and, he adds, 
“when men have got to the age of 25 or 30 without 
mastering the elementary principles of geometry and, 
algebra, the task of then doing so is extremely irksome, 
and ın many cases, utterly impossible.” Now it is ad- 
mitted, and—as we have said—by officers of long and ” 
special experience, that this state of things does exist, 
and ought not to exist; and there seems a very general 
idea that the remedy must bea radical one, and be applied 
at the beginnipg; that the foundation of- mathematical 
knowledge oughtto be laid before a boy goés to sea at 
all; and that the early part of his time at sea should - be 
spent in a specially appointed training ship, and not ina 
ship on active service, where the instruction of the young ‘ 


‘officers is, a point of very secondary consideration, if - 


indeed it has any real place. Mr. Laughton proposes 
that the cadets should not be entered till they have: 
learned their mathematics, and suggests that this should 
be tested, in a competitive examination, at an age ranging 
Capt. Grenfell would prefer entering- 
them by nomination at 12, and keeping them in a college 
under the Admiralty for 4 or 5 years. Each proposal has 
its own advantages ; but we prefer a: free competition, - 
at a reasonable age, to the nomination of children jand 
we see no reason why these elementary- subjects should ; 
be taught, at the expense of the public,'to lads who ‘are- 
in no way bound to the public service. But either one,’ 
or the other, or any sithilar scheme would be an enormous 

improvement @n the present system, which stands con- 

demned by its acknowledged failure, and by the verdict 

of a very large number of experienced officers, $ 





UNITED STATES FISHERIES 


Report of T. B. Ferguson, a Commissioner of Fisheries of 
Maryland, January 1881. (Hagerstown, Saang 
Bell ańd Co.) 

ae figures of fish culture as we find them in the 

various reports of the American fishery commis- 
sioners are perfectly startling in their magnitude. In this 
report of Major Ferguson we are favoured with an 
account of the piscicultural work carried on in connection 

with the “Shad” (Alosa sapidissima), an excellent food’ i 

fish, Which is now being bred in millions at several places 
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in the United States. A table of the numbers of these 


`s fish which have been brought to market, being the yield 


. These ‘figures “are instructive. 
+ demonstrated by the numbe® of fish marketed at Alex- 


from the: Potomac River only, shows that the catch in 
fifteen years, namely, from 1866 to 1880, amounted to 
10,621,444 individual fisheg. The averages captured in 
periods of. five years were as follows :— 


, First five yeats (1866-70) +. 
Second (1871-75)... 
Third (1876-80) ... 


. 870,109 ce shad. 


+ 874,114 
380,065 


si ” 


” n 


The shad fishery, as 


“vandria and Washington, -seems to have culminated in 
` 1873; when ‘the numbers offered for sale were 1,142,629 
‘individual fish, After that year the supply begins to fall 
off, till in 1878 the figures are reduced to 166,923 single 
sha@, , The fluctuations of various yétis can be accounted 
for in different ways to some extent, but as the Commis- 
sioner says: “We must recognise in these statements 
thé inevitable result of successive years of over fishing ;* 
of disturbing .the fish on their spawning beds ; and of 
preventing them from reaching such beds.” The ease 
with which all kinds of fish can be treated pisciculturally 
hasbeen a really important’ discovery for the American 
> people, because there has begun all over the United States 
a sensible, and in some instances a very marked, decline 
‘in the supply of nearly all kinds of fish, even the salmon 
—in that great depository of these fine fish, the Columbia 
River—are diminishing in numbers, consequent ‘upon the 
incessant, capture. “It is gratifying therefore to learn from 
“the present report that theré need be no bounds put to. 
the increase of our food fishes, and to be told that fishes 
- inhabiting the salt water exclusively can be as readily 
propagated artificially, and increased to as unlimited an 
‘extent as the “anadromous fishes,” with whose spawn- 
ing habits we are more thoroughly acquainted. We 
vhavé'at home been accustomed to look’with feelings of 
‘wonder on the hatching .of a’ hundred thousand salmon 
eggs as if that were a sort of miracle, but the record of 
~ the shad hatching operations’ given by Major T. B. Fer- 
guson sinks into insignificance anything that has yet been 
accomplished in the way of “pisciculture” in Great 
-Britain. In a period of some fifty days, upwards of 
twenty million eggs of the shad were obtained, and over 
‘eighteén millions of these eggs came to life as fish! 
Thése young fish were all safely deposited in waters where 
they had a good chance of growing, 
- mately contributing to the national cammissariat. It 
would seem to be a leading idea of those who have the 


largest say in the regulation of the American fisheries 


that it is better to multiply the fish by means of what is 
«known as pisciculture than to restrict in any way the 
operations of the fishermen during the legitimate fishing 
seasons ; so long as the work of the pisciculturistS can 
. keep pace with the work of the fishermen there can be 
no objection to the occasional ‘glutting of the markets 
_ with such wholesome food. . 

“We learn from a portion of Mr. Ferguson’ s report that 
there are on the-Atlantic Coast of the United States nine 
fishes-belonging to the herring tribe, Although no special 
hatching station has yet. been established for the propa- 

„gation of the Clupedia, it has been ascertained that like 


“other fish they can be operated upon “ pisciculturally,” 
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and many hundred thousand eggs of tese fish have been 
hatched by way ‘of experiment, the newly developed fry 
being at once restored to the water. Some varieties of 
this fish are of great; commercial importance, and will 
doubtless at once attract attention, as being capable of . 
being bred in’ millions on the artificial system. Indeed < * 
the Menhaden has besn already so operated upon witt 


-great success. 


Some interesting details are given by Major Ferguson 


of the piscicultural work done in’ connection with the carp ‘ ` 


and Jandlocked salmon. Great intergst has been taken’ 
in carp culture throughout the United States.. The 
original stock of carp from which al] supplies have been 
obtained, were imported by Prof. Baird, of the Smith- 
sonian Institution, some yedrs since from the best ponds 
of Europe—chiefly frem Germany; the “leather” or 
scaleless variety is held in most esteem. It appears that 
the carp has been acclimatised in America with great 
success, increasing in bulk year by year with almost 
phenomenal rapidity, the ratio of growth being truly 
‘remarkable. This is accounted for by the great abun- 
dance of their natural food which these fishes find in.-, 
-American waters, and by that comparative mildness of |. 
the weather, which affords them a much longer feeding 
season than they have in their native country. During 
‘their spawning season, great pains are taken to procure the 
eggs of these-fish; they are, however, allowed to spawn, 
naturally, but the twigs and blades of grass on which the 
ova.found a resting place were at once removed to ponds. 


. which had been prepared for their reception, where the 


eggs speedily came to life. The carp have been exten- 
sively, distributed over the States of America in small 
numbers—from ten -to twenty pairs only being, given to 
applicants, but the fish has multiplied exctedingly, so that 
in’ the course of another year or two the carp-will be quite 
a Gommon fish throughout the United States. ‘This 


fish,’ says the report, “is so admirably adapted for . 


domestic purposes, that every one in the State who has 
even a small pond, such as is usually devoted to the col- 
lection of ice, should prepare it for rearing the carp, which, ` 
being largely a vegetable feeder, can be raised at very 
little expense, and can be utilised for the consumption of" 
the waste of the kitchen garden.” It is interesting to- 
know that a war of extermination had to be entered upon 
to get rid of the kingfishers: these feathered robbers. 
having played havoc among “the young fish. The 
“golden ide,’ from its conspicuously brilliant colour, 
became the chief prey of the birds. Ad 

Among the miscellaneous fishery work mentioned in 
the present report is the hatching of 200,000 eggs of the ` 
Californian salmon in floating boxes in the north branch 
of the Potomac, near its source. The fry were protected 
till the umbilical sac was absorbed, when „they were 
‘liberated to shift for themselves ; it will be interesting to 
know how these fith progress. -So far ‘as it could be 
carried, the experiment was greatly lauded -by experts in 
fish culture. “The reporter is in favour of movable hatch- 
ing boxes, being convinced® that" “bý means of such 
apparatus our streams can be much better stocked with 
Salmonide, than by the-systems hitherto pursued of 
developing the eggs in hatching houses and transferring, 
the young fish thence.” e 

The remainder of the reBorteis devoted to a long 
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treatise on the eyster, and an account of experiments on 
oyster culture, which we have not space to discuss in the 


present number. å 
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OUR BOOK SHELF 7 

‘Wanderings South and East. By Walter Coote.» Maps 
and Illustrations. (London: Sampson Low and Co., 
1882.) Ai 

Pioneering in the Far East, and Journeyings io Cali- 

~ fornia in 1849, and the White Seain 1678, By Ludwig 

` “Verner Helms. Illustrations. (London: Allen „and 
Co., 1882) ° . 


ALTHOUGH these two volumes cover a very wide field, 
neither of them cah be ‘said to break on new ground. 
Mr. Coote does not profess to be much more than a 
tourist, but as he tells the story of his wanderings plea- 
santly, and touched at a few places concerning which our 
information is scanty, he may be held to have sufficient 
excuse -for bringing the record of his journey before the 
public. He spent some time in the Australian Colonies 
and Fiji, and visited Norfolk Island. His wanderings 
further embraced the Hawaiian Islands, the New Hebrides, 
the Banks and Torres Islands, the Santa Cruz and 
Solgmon Islands, New Caledonia and the Loyalty Group. 
China and Japan, and Central'and Souch America were 
also embraced in his extensive tour. Mr. Coote is a good 
observer, and, the information he gives concerning what 
he saw in the less frequented islands, the New Hebrides, 


« 


the Santa Cruz, Solomon and Loyalty Islands, is a welcome’ 


addition to existing knowledge. He is chiefly interested in 
the people, habits, houses, implements, and weapons, 
and therefore the ethnologist may find something in his 
volume that will be of service. ' The illustrations are 
good, and the volume as a whole is extremely pleasant 
reading. | ` 

` Mr. Helms is an old traveller, and most of his volume 
takes us back about thirty yearsago. Ee spent consider- 
able time in Bali and Borneo, where he took a prominent 
part in the events connected with Rajah Brooke ; visited 
Cambodia and Siam, China and Japan, and spent some 
little time in California during the height of the.gold fever. 
He brings together much curious and interesting informa- 
tion about Bali and Borneo, especially at the time of’ his 
sojourn, the condition of the people, their manners and 
customs, the state of trade, &c. He gives aivery vivid 
description of an instance of suttee which.he witnessed, 
His account of what he saw in California is interesting, 
and he finishes off with tke record of a visit to the White 
Sea,-in' connection with some mining operations. Alto- 
gether his book is quite worth reading. - 


_Alolzel’s Geographische Charakter- Bilder fur Schile und 

' Haus. Herausgegeben unter Raddagegischer und Wis- 
senschaftlicher Leitung, Von Dr. Josef Chavanne, K. 
v. Haardt, V. Prausek, Prof. V. Mazilaun, Dr. Fried. 
Simony, Dr. Fr. Toula, Dr. K. Zehden, &c. (Vienna: 
Edward Holzel, 1882.) ° ; 


WE have already referred, in connection with. Hirt’s 
Geographische Bildertafeln, to the comprehensive idea of 
geography entertained in Germany, and the admirable 
methods adapted for infusing into the teaching of the sub- 
ject as much of,reality as possible. For enabling the 
pupil-to realise the features about which he reads in his 
.text-books, we have never seen anything to equal the 
Charakter-Bilder which are being issued “by Holzel of 
Vienna, and edited*by æ large’ staff of some of the 
best teachers. These pictures. are on a very large 
scale, are coloured by the oleographic process, and have 
all the appearance-of good oil-paintings. Each picture is 
devoted to one subject, and méasures something like 2} 
feet by 2 feet. The aim is evidently to illustrate the 
leading features of the e&rth’s surface, and bringbefore 


Nine“of these pictures have already been published their 
subjects are the Ortler Region, the Shoshone Cafions and 
Waterfalls of North America, the Gulf of Pozzuoli, the 
Sahara Desert, the Bernese Oberland (a double picture), . 
the ‘Rotomahana “Region of, New Zealand, the Sierra 
Nevada, the Eastern Bérder of the Anahuac Plateau. 
Thus, it will be seen, the subjects are very varied. “To * 
each pictume there is a separate explanatory text, entering 
with somewhat minute- detail into the Characteristics-of : 
the region illustrated, its topographical features, geology, 
biology, &c.; the text being. accompanied with wood 
engravings still further to help in the understanding of the 
subject. We need scarcely point out what an important 
help these pictures and thé@ir text must be in the study. of - 


geography, nor how admirably calculated they are tolead. _ 


children to interest themselves in the subject. To the 
household library they would be an important addition, 
and even those who have long left school might turn 
them over with pleasure and ‘profit. We should like to 
see them brought wfthin the reach of English schools. -` 





LETTERS TO THEEDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 


or to correspond with the writers of, rejected manuscripts, ° 


No notice is taken of anonymous communications, 
(The Editor urgently requests correspondents to keep their letters 
as shortias possible. The pressure on his space is so great 
. that it ts impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.]- 


Researches on the’ Division of the Chlorophyll! - 
Granules and upon the Occurrence of Hypochlorin™ 


[Sept 14, 188° ~ 
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in the Cyanophycee and Bacillariacee a 


J, IN fhe year 1881, made a considerable series of examina- 
tions of the division of the chlorophyll-granules of phanefo- 
gamous and c-yptogamous plants, and upon the occurrence of 
Pringsheim’s hypochlorin in the lower algz, especially.in the 
order Bacillariacese and Cyanophycez (Phycochromacese). The 
investigations are in detail described in my paper, ‘A chlo- 
rophyll és a novényi sejtmag morphologidjahoz, Irta Schaar- 
schmidt Gyula. Rajzokkal egy photogrammon, Kolozsvárt, 
K. Papp Mıklós orokéseind!, 1881. 56 pp. 16°.” (Contributions 
to the Morphology of the Chlorophyll and Vegetable Nucleus.” ` 
With photograms, Kolozsvár, 1881, &c.), which is published 
in the Hungarian language. I take the liberty of briefly com- 
municating ‘the chief results, by way of insuring my priority. - 

-I, Thé division of the'chlorophyll granules was discovered by |. 
Carl Nageli in the year 1844. After him Milde, Wigand, Hof- 
meister, Rosanoff, Sachs; Kny, Strasburger, Velten, Haber- 


` 


landt, Mıkosch found that the chlorophyll-granules multiply © 


by division ir the lower and the higher plants. According to - 
these authors, the granules are divided by a constriction m the 
middle ; the green colouring-matter retires tothe poles; cénse- 
quently the protoplasmatic isthmus between the daughter- 
granules is colourless, The new daughter-granules increase ,in 
size, until they becomes large as their parent-granules. When 
detached, each djvides again, and the process is repeated. But- 
the process is, according to my observations not so simple. We + 
find here an example of division that is very similar to the multi- 

` plication of the nucleus described and drawn by Hanstein, Stras- - 
burger, &c. The green colouring-matter retires before the divi- 

. sion to-the two poles of the oval-shaped granules, and in the . 
middle a colourless band is thereby formed. In this state will - 
be seen with powerful lenses (2000-3000 lin. magn.), and by ' 
careful preparation with alcoh. abs, and tinction of anilin, that 
in the protoplasmatic isthmus small threads (filaments) are formed. 
The extremity of the threads is immediately fixed in the proto- ~ 
plasmatic matter of the granules. If we examine the double 
granules, which are now lying detached ata little distance (united 
solidly by. the threads), we see the threads between the daughter- 
grariules expanded, This figu 
nucleus division @alled “ cell-tun? (Zel/-Zonne) by Strasburger. 
The new daughter-gr@nules separate further and further; the 
threads are more and more extended, until the intervening space < 
equals that occupied by two to three.granules, During this time 
the inner portions, as they extend, develop more and more of 


the pupil the main characteristics of the different countries. ' the ‘circle, until each becomes a perfect hemisphere. The 
n ' LJ r A t 
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- , two to three (not six to eight) are formed by the division in the | 
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daughter-granules are separated by the growth itself*and by 
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Moths,” perhaps, is the “ Large White @lume ” (Pterophorus 


accident, and the division is determined by the dilaceration of | pentadactylus), and all. entomologists are a&quainted with its 


ithe threads. The young granules increase in size, and acquire 
their normal figure. After the division, there may be found 
„upon the granules a few protoplasmatic hyalin cilia, divided in 
groups. These cilia are the remainder of the divisional threads, 
Al these cilia spring from points where dark spots are seen upon 
the surface of the hving granules. The compressed granules of 
Hartwegia, of Fern-Prothallia, of Vallisneria, ands Elodea offer 
. most favourable opportunities for ascertaining the manner of 
division. This singular process is repeated again and again, so 
that the older granules are compressed, and a filament is formed, 
which elongates gnore and more rapidly as the granules- increase 
in number. Sometimes the filament may be ramified. This 
continued multiplication by division has its limits; the proto- 
plasmatic bearer (the matter of the granule, which carries the 
colouring substance) changes its appearance, and contains starch- 
granules, which soon become numerous. The whole process 
cannot, of course, be seen in the same granule, but in some, 
dividing granules may be observed in one stage, and in others 
in apother. In such a manner (though the process is not so 
clear) divides the endochrome of the Bacillaria¢ese, as I have 
studied it, in Himantidium pectinale. That is the manner 
of division ‘certamly most common. The second mode of 
roultiplication by.divisfon is more simple, The granules ‘are 
divided by a constriction, and separate into single granules ; the 
daughter-granules become detached after they have reached ther 
_ full form and size. No cilia or threads, only a small number 


isthmus between the half-granules. This division is a reduced 
form of the former, that is, the direct division without cilia ; the 
former is the indirect division with cilia. The direct division I 
have studied ın all higher and lower green plants in all seasons of 
the year. The second form, the direct division, is seen especially 
in the cells of Vaucheriaand Chara, These changes 1n the division 
of chlorophyll-granules of which we speak, can only be observed 
with a considerable magnifying power (2000-3000 lin. mag.), 
that is the cause why Mikosch agrees with the ‘other aufhors men- 
tioned in disclaiming the notion of threads of the true mode of 
division! I ascertained these changes in March of the year 1880, 
and described them in a short notice in the Magyar Nowtnytani 
Zagok (Hungarian Journal of Botany, edited by Prof. Dr. 
Kanitz Kolosvar (vol. iv. pp. 32-43). " 

. II. Prof. Pringsherm,? after ascertaining the occurrence of 
hypochlorin in all higher chlorophyllous plants, and in many 
green alge, speaks in his paper, with reference to the Bacilla- 
1iaceæ, “ Sie“ fehlt (the hypochlorin) dagegen bei den nicht 


` chlorophyll grinen Gewachsen ; also: bei den Phycochromaceen, 


Diatomeeri, Phaosporeen. . . . Wenigstens konnte ich sie 
bisher in den genannten Pflanzengruppen noch nicht sicher nach- 


, weisen und nur Spuren derselben ist es mr geghickt, in manchen 


Entwickelungsstadien einiger Diatomeen arfzufinden.” I have, 

with the use of diluted muriatic acid, proved the occurrence of 

hypochlorin in all the Bacillariaceæ and Cyanophycez (Phycoch- 

romace) investigated. ` The experiment succeeded best with 

Calothrix scopilorum. The hypochlorin was seen im all these 

plants in the typical form of brown scales or brown-drops. 

F SCHAARSCHMIDT GYULA 

_ Botanical Institute of the Royal Hungarian University, 

i Kolosvár (Hungary), August 3. ` 
: ~ 





Mimicry in the “ Plume Moths” 


_ I HAVE not seen in any entomological work an attempt to 
explain the well-known peculiar character of the wings of the 
‘Plume Moths” (Pterophori). They depart so thoroughly from 
the rest of the Lepidoptera in“ having the wings cleft into so- 
called feathery ‘‘plumes” (although retaining the microscopic 
scales characteristic of their order), that we may be certain so 
marked a,type must have been evolved along definite lines and 
for specific reasons. One species (Agdzsfes Bennettiy may be 
regarded-as the first stage ın the differentiation of these insects; 


. ‘and from this species we have successive modifications in the 


_ number of “ plumes” up to Alucita polydactyla, where the ordi- 
‘nary wings ‘are split up into no fewer than twenty-four; 

Ihave long thought this wing-pecuharity*is due to minicry, 
the objects mimicked being the down & scfpi of thistles and 
other composite plants: The commonest of the ‘* Plume 

7 Ueber Lichtwirkung und_chlorophyllfunction in der Pflanze Jahrb. £ 
> WISS. Bot. xii, 185r. +. Heft 1i3. p. 296. 
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paribus, more sense of fatigue. 


peculiar drifting mode of flight, exactly resembling that in which a 
thistle plume is blown by the wind. The other day 1 followed what 


I tok to be a drifting thistle-plume, for the sake of seeing what” ~ 


species it belonged to, and found it to be a specimen of this 
species of moth, so remarkably similar do the two objects appear 
when in motion, If the ‘ntention of the ‘‘ plume-moths” is to 
mimic the-gafsi of winged-seeds, we can understand why these 
insects do not fold the wings to the body when at rest, but seem 
to display them to the utmost instead. . 

The fact that (according to Stainton), out of about .twenty 
species of Prerophor:, the larvee of which ‘have their food-plant 
given, no fewer than ten feed on composite plants, wr plants 
bearing plumed seeds, indicate that the*resemblance of the 
winged insects to pappi must also be protective to females when 
depositing their eggs on plants which psoduce«lowif, as well as 
when they are flying, It would be interesting to compare the 
different kinds of thistle and other down with the appearance 
of the various species of ‘‘ plume-moths” which thus appear to. 
wimic them, : ‘J. E. TAYLOR 

Ipswich Muséum, September 5 





NOTE ON SOROCHE (MOUNTAIN SICKNESS): 
ý IN THE ANDES - 


HE effects of diminished atmospheric pressure on the 
human economy seem to vary so much with different 
individuals that a few facts of personal experience may 
be of some interest to those who have attended’ to the- 
subject. During a somewhat prolonged acquaintance 
with mountain travellmg, I had never felt any of the 
symptoms described as characteristic of mountain sick- 
ness,. The only effect of rarified air that I had been able 
to verify was that an equal amount of mechanical effect 
produced at a great height necessitates a greater effort, 
so that climbing or other muscular effort causes, ceteris 
Being in Peru in the 
month of April last, I was about to avail, myself, with a 
friend, of the opporturity afforded by the reopening for 
traffic of the Oroya railway, and to spend a few days at 
Chicla, the ‘present terminus of that-remarkable work. 
The height of Chicla above the sea is 12,200 feet, and we 
were assured by severa! residents in Lima that we should 
infallibly suffer from the soroche, the local name for 
mountain sickness in Spanish America. Not having eyer 
experienced the slightest inconvenierice at heights con- 
siderably exceeding that limit in the Alps, I treated thesé 
warnings with some derision, and in truth they had passed.. 
from my mind on the evening when I arrived at Chicla. 
I may say at once that neither there nor anywhere else- 
have I experienced any of the symptoms of mountain 
sickness by day, or while up and moving about after 
dark. On the evening of our arrival,-after.a frugal supper 
we retired to bed about eleven o'clock. Soon after falling 
asleep, I awoke with a severe headache, which continued - 
throughout the might, allowing only a few short and 
broken snatches of sleep, but which passed away soon 
after I rose somewhat before sunrise. On comparing” 
notes with my fyjend, I found that-he also had suffered 
from headache during the night; but as he is somewhat 
subject to that affection, he had not attributed it to any- 
special cause, whereas with me it is most unusual. , 
The following day was spent in botanising on the- 
steep slopes upon either side of the valley at *Chicla, and’ 
as I was quite free from any inconvenient sensation, I 
attributed the headache of the previous night to some 
accidental cause rather than to diminished pressure. On 
the second night, going to bed about the same hour, I. 
again awoke with a headacl@ more severe than that of 
the previous night, and was altogether unable to sleep 
for the rest of that hight., Some two or three hours after 
midnight I was suddenly seized with retching of the.’ 
stomach, but, perhaps because my light: dinner was fully 
digested, no further effect followed. 
i had arranged for the sticceeding day to ride to the 
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summit of the pa$s where a tunnel for the railway was 
nearly completed before the troubled state of the country 
put a stop to the work. Owing to delays, usual in that 
part of the world, we were unable to start until ten o’cjock. 
Partly on that account, and partly because snow had 
fallen during the night towards the’ summit of the pass, 
We resolved to halt at a point about 14,300 feet above the 
sea, and devote a couple of hours to the very interesting 
vegetation of that region, Although the path was not 
steep in that pait, my horse, a spirited animal, already 
showed symptoms ,of distress, panting for breath and 
pausing’ at every few yards; but neither I nor my:com- 
panion felt the slightest inconvenience'during the ddy. 
On my, -return I fully expected some renewal of the 


-symptoms of ‘the preceding night, but to my surprise I 


slept perfectly bn th&t as well'as the succeeding night, 
as did also my companion. It seemed as if the ascent 
to a higher level and the return to Chicla had the effect 
of acclimatising us. - . i f ` 
I should mention that on the first two nights we both 
noticed one further symptom of derangement of- the func- 
tions in the extreme turbidity of -the secretion from the 
kidneys, but this as well as the others disappeared on the 
third might. I failed to detect any disturbance of the 
respiration or the circulation, although my attention was 
specially directed to these which are the ordinary, but 
not ifvariable, symptoms of mountain sickness. 
. : J. BALL 





DREDGING IN THE NORWEGIAN FJORDS 
EFORE leaving this enchanting spot (Lervik on the 


~ island of Stordoe near Bergen) where, in company 


with Mr. A. G. Bourne, I have spent the month of August, 
I send a few hurried lines to give an outline of the results 
which a+month’s dredging and micrcscopising -have 
yielded.’ -Lervik was introduced to me by.the Rev. Alfred 


Norman, who two years since found here, at a depth of’ 


too, fathoms in the Hardanger Fjord (about five miles 
from Lervik haven), that very- remarkable Polyzoan 
mollusc, Rhabdopleura. Mr. Norman originally’ dis- 
covered this organism off the Shetlands, and it has ‘since 
been described from specimens observed in the Lofoten 
Islands by Prof. G; O. Sars, who was able to give a’ more 
completé account of ıt than had been possible for Prof. 
Allman, who described and named Mr. Norman’s Shet- 
land specimens preserved in alcohol. 

During ten days of my stay here I have had the great 
advantage of the company of Mr. Norman, whose know- 
ledge of dredging operations and of the northern‘ marine 
faiina is unrivalled. - My object has been to make’a 
further study of Rhabdopleura upon fresh and hving 
examples; and’in this I have been successful. At first 
we found Rhabdopleura only at great depths attached to 
recently dead ‘pieces of the beautiful coral, Lophohelia 
prolifera. > But subsequently we have been able to dredge 
it and bring it in for study within an hour, having: dis- 
covered: itin water of only 25 fathongs- depth at the 
mouth.of the harbour where it occurs in the form of 
creeping :colonies upon Ascidia mentula, and on dead 
shells. A body-cavity, tentacular skeleton, male repro- 
ductive organs, and various facts as to the mode of 
growth, gethination, and development of the polypides, 


„are the new features which these spegimens have so far 
“brought.to light, whilst they have also served to confirm 


in many important respects the description given by 


_ G. O. Sars. 


Our next most importar “find” has been a very 
interesting green-coloured Gephyrean, in all probability 
identical with the Hamingia arctica of Koren and Daniel- 
sen, known hitherto only by one spirit-specimen, de- 
scried last year by the Norwegian zoologists, and by a 
second dredged here two years since by Mr. Norman, but 
as yet unnoticed, The published specimen appeafs to 





< 


have fost its frontal process or appepdage, which® was 
perfect in the one dredged by us. The aspect of the 


! complete worm is precisely that of a green Thalassema, 


from which, however, it differs most importantly in the 
absence of genital sete, and in the structure of the cloacal 
nephridia, as also in the number and structure of the 
oviducts. Hamingiais also remarkable, as is` Thalassema - 
neptuni (which I obtained last year in guantity- on, the, 
scuth coast of Devon) for having in its perivisceral fluid 
a-large number of corpuscles deeply impregnated with 
Hemoglobin, which give to the fluid a blood-red colour. 
The special feature of the sea-bottoin aé depths of 100 


_fathoms and upwards, in these Norwegian Fjords, is the 


abundance of corals and Altyonians. - Nothing can exceed . 
the delicate beauty of the white branches of Lophohelia 
prolifera, with which our “tangles” are always filled. 
Amphihelia ramea is nearly as frequent. Alopora Nor- 
vegica, a fine example of the Stylasteridz made famous 


by Prof. Moseley, ıs also very abundant. “But the most » 


‘splendid of these cor’l forms is the Paragorgia arborea, 
of which we have taken a stem as thi¢ék as a man’s arm, 
its branches spreading over three feet, and all (when | 
living) of a ‘perfectly uniform . rose colour, as though 


` 


modelled in wax of that tint. Allied forms—Paramuricia .° 


-placomus and Primnoa lepadifera—are not uncommon, ° 


the latter affecting a bright salmon colour. The soft 
parts of nearly all these forms have yet to be studied in, 
detail, and the preservation of samples,in the approved 
reagents has been our special care. ‘ : 


_ Antedon Sarsii, Rhizocrinus lofotensis, Neomenia cari: , 


nata, and Chetoderma nitidulumare amongst the scarce 
animals of exceptional interest which we have had: the 
good fortune to dredge. : On ‘the other hand, Terebratu- > 


lina caput-serpentis and Waldhetmta cranium are very. ` 


abundant in’ onfy thirty fathoms, and. Mr. Bourne has 
commenced an investigation of their-structure which has* 
been hitherta neglected, probably on account’of the mar- 
vellous completeness of the account given by Hancock ‘of 
Waldheimia Australis, based though it was on the study 
of spirit-specimens. 
is not monecious, but males and females are distinct. 
Amongst animals of common occurrence or of less 
interest from an anatomical point of view, we have.taken 
the following, identified by Mr. Norman, who has himself’ 


a much longer list from this and other parts of the Nor- _ 


wegian coast. Of Echinoderms, Psolus squamatus, Otiz 
gotrochus vilreus, Holothuria. elegans, H. 7 intestinalis, 
Echinocucumts typica, Echinus sphera, E. Flemingi, 
Spatangus purpureus, Echinocyamus pusillus, Echino- 
cardium ovaium, Goniaster Phrygianus, Porania pul- 
villus, Astrogonium granulare, Archaster Parelii, Luidia 
Sarstt, Solaster furcifer, Stychaster roseus, Cribella ocu- 
lata, Asterias rubens, A. glacialis, Ophiopholis‘aculeata, 
Ophiocoma nigra, Ophioglypha lacertosa, O. ~ albida, 
Ophioscolex purpurea. Cf larger Crustaceans, Hyas 
coarctatus, Galatheaghridentata, Munida Banfica, Hip po- 


lytus securifrons, Pandalus annulicornis, Pasaphea Sa- . 


vigni: Of Sponges there are a very large number which 
have never yet been examined ; amongst those recognised 
were Thenia Wyville-Thomsonit, Geodia norvegica, The- 
caphora (a “ Porcupine” form), Quassilina brevis, Ashes: 
topluma (a new genus of Norman); and other common 
forms. The Rhizopods include some very extraordinary 
and large forms, abundant Hakphysema, Astrorhiza 
limicola, many arenaceous species, and a black sausage- 
like organism attaining a length of one-third of an ‘inch, 
the skin of the sausage, membranous with an emarginate 
aperture at one pole—the contents hyaline protoplasm . 
with an immense number of large dark green granular 
corpusles embedded in it. Of the Nemertjnes: and 
Chzetopods, I will ndt venture to speak without library, 
and the list of mollusca would fill a whole column of 
NATURE. One word I would say in conclusion, namely, 
that were a real zoological station, similar to that. of 


A first result is that Terebratuiliria’ . 


x 


» 


-[Sept. 14, 1882” 


s 


|z e- $ % r 


Sept. 14, 1882] 
pace, Serena 2 


“NATURE > ; 


D 


479 





Naples, to be established in Northern Europe, itewould 
„be difficult to finda spot so admirably fitted as Lervik, on 
account of the richness of its fauna, and especially in 
view of the fact that, the deep-sea fauna is brought almost 
to the door, by the peculiar condition of the fjords, 
dredging up to 400 or 500 fathoms being attainable a few 
» miles up the Hardanger. E. RAY LANKESTER 
Lervik, Stordoe, near Bergen, Norway, August 27 





SCIENTIFIC RESULTS OF THE “JEANNETTE” 


° EXPEDITION ; 


pa THE last number (August 26) of Der Naturforscher 


d 


contains a first attempt? to lay down the scientific 
results of this expedition, in a paper by Herr H. Wich- 
mann, based on the reports of Messrs. Melville and 
Danenhauer, and of the naturalist of the expedition, Mr. 
Newcomb. It is known that after having passej, on 
August 31, the wintering station of the Vega, the Jeannette 
sailed north, towards Wrangel’s Laid. But on September 
5, when twenty miles north-east of Herald Island, she 
was frozen in, and during twenty-one months remained 
so, “the play of winds and currents” However drifted 
in different directions, she’ still advanced during all this 
time towards the north-west. The first wintering was 
north of Wrangel Land, which last proved to be a large 
island, and not a part of an Arctic continent as had been 
presumed. The precious observations on aurore and 
magnetism which were made during the winter (about 
2000 measurements) are unhappily lost, as well as exten- 
sive collections of birds“and of deep-sea fauna. The 
depth of the ocean in-these regions was everywhere very 
small—thirty fathoms on an average, with a maximum of 
sixty and a minimum of seventeen fathoms. The bottom 
was usually a blue ooze, with a few shells and sometimes 
stones, which seemed to be of meteoric origin. ‘ 
The ship still drifted towards the north-west, and on 
May -17 a small island, called Jeannette Island, was 
sighted in 76° 47’ 28” N lat. and 159° 20’ 45” E, long. It 
was a rocky hill, covered-with snow, situated on the 
eastern flank of a high mountain. Two days later 
another island was discovered towards the west, and an 
expedition under Mr. Melville reached it, with many 
difficulties, and landed on it on June 3, 1881. It was 


` called Henrietta Island. and is situated under 77° 8’ N. 


lát. and 157° 43’ E. long. ; it is rocky, and 2500 to 3000 
feet high ; the rocks are covered-with nests of birds, but 
the vegetation is very poor, consisting of lichens and 
mosses, and of one species of phanerogam ; all the island 
was covered with a sheet of ice and snow 50 to 100 fest 
thick, and_a mighty glacier reached the sea on the north 
coast. As is known, on June 13, under 77° 30’ N. lat., 
and, 155° E. long., the Jeannette was lost, the depth of 
the sea being there 38 fathoms, The crew, divided in 
three_parties, went south, but ten days later they per- 
ceived that, owing to the drift of We ice; they had still 
advanced 27 miles north-west, being under 77° 42’ N. lat. 
That was the highest latitude reached by the expedition. 
On July 9 they perceived land, and after a hard jouiney; 
reached it at a promontory they called Cape Emma (75° 
38-N. lat, 148° 20’ E, lat.) This island, which received 
the name of Bennett, is a high.mass of basalt, covered 
with glaciers; the island was crossed, by a party, 


~ after two days’ travel, and the north coast. proved 


to be more hospitable than the south; it has several 
valleys covered with grass, where reindeer bones and 
drift-wood were found; lignite was discovered on the 


~ ‘south coast, aud it is said that it would be quite useful 


for steamers, Dr. Ambler here collected fossils, as well 
as many,amethysts and opals, but they were lost. The 
gulls were so numerous and so fame that hundreds of 
them were killed with sticks; the tides were regular, but 
very small, the level changing only two and three feet. 
The sea was free of ice in the west and south, and even 


in the north-west a ‘‘water-sky” wag seen, so that M. 
Danenhauer supposes that Bennett Islind would be a 
good starting-place for future arctic expeditions. It was 
only,on August 30 that the expedition discovered the ‘first 
traces of men on the Faddeyeff Islands; and its further 
advance towards the delta of the Lena is well known. 
The scientific results of the Jeannette expedition cannot 
be yet completely appreciated, observes-Herr Wichmann, 
but the note-books and surveys of its members having 
been preserved, as well as‘a good part of the-collections, 
itis to be expected that they will contribute to a great 
extent to increase our knowledge of this part of the Arctic 
Ocean. The discovery of three new islands confrms the 
statements of Sannirikoff, who stated*he saw land from 
the Faddeyeff Islands, and renders probable the exist- 
ence of a whole archipelago im-that paft of the 
ocean. The exploration of the fauna and flora of 
the New Siberian Islands, which, never‘ was done 
before during the summer, promises interesting -re- 
sults. The problematical olynias, which stopped 
the advance of the sledge parties of Hedenstrom, 
Wrangel, and Anjou are not due to some warm currents, 
such having: not beer noticed during the temperature- 
observations of the Jeannette; they are simple openings 
in the ice, such as are observed elsewhere. Finally, the 
search expedition must give most important corrections 
to the maps of the Siberian coast between the Otenek 
and the Yana rivers, which has not been visited for’ sixty 
years ; the observations of the American expedition will 
correct many of the observations of Lieut. Anjou. We 
may add to these expectations of Herr Wichmann that, 
as the Arctic law that “each polar expedition safely 
reaches the points which were sighted by the preceding 
one,’’. will probably be true also for the North Siberian 
Seas, we must soon expect new and important discoveries 
in that direction, now that the way was opened to explorers 
of those parts of the Arctic seas. 





e NOTES A E 

WE regret to learn that M. Joseph Liouville; the editor 
of the Journal de Mathematiques, died in Paris on Septem- 
ber 7 at the age of seventy-six years. For «ome time back 
he had retired from his editorship and appointed M: Resal,. 
a member of the Institute, as his successor. M, Liouville was: 
born in St. Omer, admitted to the Polytechnic School in 1825, 
and appointed ın 1829 zn engineer of the Ponts-et-Chaussées. 
He soon resigned in order to devote himself entirely to the study 
of pure mathematics. Ha was elected in 1839 a member of the 
section of geometry in the Paris Academy. In 1848 he was sent 
by the electors of the Meurthe to the National Assembly, where 
he supported Arago’s policy. In 1862 he was appointed a 
member of the Bureaux des Longitudes. 


A MONUMENT to Becquerel, the French electrician, will be 
inaugurated this month at Chatillon. 


- Dr. LEMSTRÖM, of Helsingfors, begins to-morrow.a series 
of measurements of terrestrial currents, which measurements. 
will be continued the ist and 15th of each month. They 
will be made on two telegraphic lines, one of which, between 
Torneo and Helsingfors, runs north and south, and the other, 
between Mariehann, on the Aland islands, and Kexholm, runs 
west and east. $ 


THE Councileof the Parkes Museum have just acquired new 
premises in Margaret Street, Cavendish Square, to which the 
museum is to be removed from University College as soon as the 
alterations and additions, which are now being made under the 
direction of Mr. Mark H. Judge, A.R.I.B.A., are completed. 
The new museum will consist of a central hall, suitable for 
meetings and lectures, a library and corridors, all lighted from 
the fp and well suited for exhfbitiqn purposes. The meetings 


y 





and lectures on sanifiry and other matters connected with the 


e health of the people, which were only occasional while the 


\ 


museum was at University College, will form a permanent 
feature of the institution when it is reopened in Margaret Street, 
It is expected that the museum will be reopened before 
Christmas, in the meantime communications may be addressed 
to the Secretary and Curator, Mr. Mark H. “udge, at 8, Park 
Place Villas, Paddington, W. i 


IN the Report of the Execrtive Committee to the General 
Committee of the Gieat Tnternatiohal Fisheries Exhibition at 
the meetivg on the 7th inst., it was stated that since the date of 
the last meeting of the General Committee the arrangements for 
the preparation o£ the- Gardens of the Royal Horticultural 
Society, for-the reception of the Exhibition have. been greatly 
advanced. The plans of the proposed buildings bave been 
determined upon, and the details of construction are so arranged 
as to be economical and effective, and can with ease be extended 
inthe event of more space being required. The total amount. of 
space at present provided for by the existing and new buildings, 
will amount to 220,300 square feet. A sub-committee has been 
appointed to superintend the construction of tenks and aquaria, 
and all the necessary arrangements for the piscicultaral depart- 
ment, Since the date of the last meeting the Committee have 
received highly encouraging notices of adhesion from several 
additional governments and colonies, one of the latest received 
being a highly satisfactory telegram, through the Foreign Office, 
from the Imperial Government of China, From several parts of 
France also the process of oyster cultivation, carried to great 
perfection in that country, will be well represented ; and the 
exhibits promised from Hungary, Italy, and Germany, are such 
asthe Committee feel will be in the highest degree interesting, 
whilst from Norway and Sweden, the Netherlands, and other 
countries, including the Chilian Republic, which enjoy the 
_ advantage of local committees sanctioned by the governments, 
the collective exhibits sent will of course approach perfection. 
The International Meteorological Committee, who recently held 
their Annual Conference at Copenhagen, agreed to forward to 
the Exhibition from their respective countries representations of 
the system of forecasting the weather. From the colonies, for 
the most part, very satisfactory replies have been received, and 
official arrangements have been organised in nearly all the 
colonies connected in any way with the fishing interest. In the 
list of special prizes the Committee have made large and ım- 
portant: additions, notably the prize of 6o07. for the best life 
boat, and have received from private individuals donations to 
cover- a certain. amount of the expenditure thus‘ involved. 
Among the more scientific subjects for prize essays are the fol- 
lowing :—The Natural History of Commercial Sea Fishes of 
Great Britain and Ireland, with special reference to such parts 
oftheir natural history as bear upon their production and -com- 
mercial use, This would include natural history, food, habits, 
and localities fish frequent at différent seasons, and artificial 
propagation—1oo/, (This will not include Salmonide). On 
Improved Facilities for the Capture, Economic Transmission 

,and-Distribution of Sea Fishes, roof, On Improved Fishery 
, Harbour Accommodation for Great Britain and Ireland, indi- 
` cating. the localities most in need of such Harbours, the. genera! 
principles on which they should be construtted, and the Policy 
the State should adopt in aiding and encouraging Harbour 
Accommodation for fishing purposes, 100/, “The best’ Ap- 
phances and Methods of Breaking the Forc af the Sea’ at the 
Entrance to Harbours and elsewhe e, 100/ On the. Food of 
Fishes both in Fresh and “Salt Water, accompanied by illustra- 
tions and, Preparations, 507. On the Introduction and ‘Acchima- 
tisation of Foreign Fish, 254 On the Propagation of Fresh- 
water Fish, excluding Salmonidg, 25/. On tke Propagation of 
the Salmonide, ‘252, On Salmon Disease: ite Cau è and Pie 
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vention, 25%, On Oyster Culture, 254. Qu the best Mêthod ` 
which has been practically tested of cultivating Crustacea, 25h. , 


THANES mainly to the exertions of Baron Miclucho Maclay; 
the Biological Station at. Sydney shas now been completed. It 
consists af a six-roomed cottage erected on the jutting point of 
land between Watson’s Bay and Camp Cove. The building is 
of wocd on a stone foundation with an iron rdof, In the stone 


basement part of the space has been walled in, and when more . 


fuds are available other portions will be partitioned off as rooms 
for the carrying on of rough dissections and sother operations 
which cannot well be carried on in the rooms above, and for 
the storage ‘of bettles, spirits of wine, chemicals, dredges, nets, - 
and other collecting gear.’ The rooms above are six in number, 
in three'saites of two rooms each, so that biologists wishing- to 
live close-to their work may use one room as‘a bed-room, and 


“the other.as a laboratory, The laboratoriés are 15 feet by 12, - 


with a lofty cgiling ; the windows are Jarge, with an easterly 
aspect, and large skylights permit of the entry of a certain 
amount of additional light from above. `The partitions between 
the rooms are double—the interspace bing filled with sawdust 
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to deaden noises. -A verandah 6 feet in depth runs round.the- + 


whole building. Considerable additions require to be made: to 


the appliances of the institution before it can. be regarded~as. - 


efficiently equipped for the purposes for which it is intended. 
Aquaria and other appliances are still wanting; and it is’ very 
desirable that a house should be erected for the accommodation 
of a paid caretaker, who should attend to the aquaria, dredge - 
for specimens, ard in other ways assist the biologists working in 


' the stations, The Royal Society of New South Wales has 


granted. the Biological Station „the sum of 252, from its funds, 
and it is expected that this grant will be repeated from year to 
year. The Royal Society.of Victoria have also promised: an 
annual sum, ané the Aŭstralian Biological Association, will also 
probably be in a position to grant an annual sum to the Sydney 
Station, ,Further subscriptions, however, are still’ required, 
and will be thankfully received by the treasurer. The’station is, 
open to biologists of the male sex, irrespective of nationality, on 
payment of a'small weekly sum to meet the expenses of ' 
service, Ec. | Fie ea ` 


WE find some notes on the recent meeting. of the American, 
Association‘at Montreal, in the New York Nation, This year the 
well-known geologist, Principal Dawson, was the presiding officer, 
The attendance was large, especially from the United States. 


Among the men of note from across the ocean the most con: . 


spicuous are Dr. W. B. Carpenter, and the Rey. Dr. Haughton, , 


of Trinity- College, Dublin. Besides these may be mentioned` 
Dr. Valdemar Kovaleski, Professor of Geology in, Moscow, .. Dr. 

Keenig, af Paris, the investigator in sound, and Mr. Fitzgerald 

of Dublin, The most ljperal hospitalities of a prosperous city 
were extended, t@® tHe guests from a distance.” . The re- 
tiring president, Piof. Brush, of New Haven, sele&ted for his 
address a theme in his own department, and treated it lke a 
master, His discourse was a good illustration of the tendency 
‘of scientzfic men to limit their work to a’special line, and to 
avoid general observations upon the fields which they have-not, 
personally tilled. According to the Warion, there was nobody: 
in the Congress, and not more than one person in all the land, 

so competent as he to review the history of American mineralogy, *' X 


and to paint out the requisites for the further prosecution of the, 7 


science, A marked feature of American minerals, said Mr. 


Brush, .is the grand scale “upon which ‘crystallisation has © 


taken place—commen mica m sheets a yard across, feldspar Oe 


where “a single cleavage plane measured ten feet, prisms 
of beryl'four feet long—and so in general much’ larger crystals 
than those obtained from European localities, Another note* 


worthy fact is the occurreice, in abundance, of sonie of the rarer 


_ aspects. 
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* elements as constituents of the minerals found, For example, 


among the rare earths, glucina, zu conia, &c., lithium occurs in 
our lithia micas, and spodumene containing from 5 to 8 per 
cent, of lithia, occurs by the ton in at least one locality. Among 
rare metals which form metallic acids, columbium, the first 
metal new to science discovered in ? America, is found from Maine 
to Georgia. Many othe examples were given, including the 
rarè metal tellurium, which is found in Colorado ® one locality, 
where masses of twenty-five-pounds have been taken ont, Yet 
only a small portion of the United States has been thoroughly 
explored, and we are far behind Europe in the variety of 
minerals obtained from our mines. If tramed mimeralogists 
would oftener go into the field, and if wealthy, amateurs 
would aid in exploring American localities as freely-as they 
engage in importing costly specimens from Europe, they would 
do much to foster science. In the afternoon of Wednesday the 
imtrodtictory addresses were-given by heads of the nine sections 
into which of late the Association hgs been divided. The 
address ın the Mathematical and Astronomical Séction was read 
for its author, Prof. Harkness, of the Naval Observatory, on the 
Transits of Venus. St was an historical and,. to a moderate 
extent, a critical review of what has. been hitherto done in the 
observations of such transits, with ‘particular reference to the 
results attained in 1874 and to those which are to be expected in 
1882. Dr. H. C. Bolton, of Trinity College, gave a review of 
the recent work of the Chemical Section, and then took for his 
theme the history of chemical literature, especially ın its early 
In physics the speaker was Prof. Mendenhall, of 
Columbus, O., who was formerly in Japan, and he made an: 
address on the methods to be pursued in teaching physics in 
colleges. Prof. W. P. Trowbridge, of Columbia College, in 
the Section of Mechanics, made a strong pleh for the*promotion 
of experiments in mechanics, in close connection with theoretical 
studies, He dwelt upon the extraordinary demands now made 
by the public on engineers, and gave many illustrations of what 
experiment has done, and instances: of what it may do in the 
future, to determine problems of profound importance «In the 
Birlogical Sec'ion, Dr. W. H. Dall, of Washington, gave an 
account of what has been accomplished in this country towards 
a knowledge. of the biology of the molluscs. In the related 
Section of Histology and Microscopy Prof. Tuttle, of Columbus, 
O., questioned the propriety of a special microscopical section, 


_ and in the section last to be named, the Anthropological, a paper 


p 


by Dr. Daniel Wilson, of Montreal, was read on some of the 
physical characteristics of certain native tribes ın Canada. In 
the Physical Section the mot remarkable paper was that of 
Prof, Rowland, describing the new gratings which he has made 
at the Johns. Hopkms University for the study of the solar 
spectrum, He exhibited the results obtained by these gratings 
in.photographs of the spectrum, which, it is stated, far surpass 
any that have hitherto been made. Tin generous and informal 
hospitality of Montreal received grateful recofnition on all sides, 
Excursions had been arranged to Ottowa and Quebec, private 
housese were freely opened to guests; the Local Committee 
on one evening, Principal Dawson on another, and the Art 
Association on a third, offered evening entertainments. Public 
lectures were promised by Dr. Cai penter on Deep-Sea Soundings, 
and by Prof. A. -Melville Bell on Visible Speech. The number of 
persons enrolled as in attendance was more than eight hundred. 


It is stated: that the curiosities and other articles brought home, 
in the screw survey ship Alert, Capt. Maclear, now lying at 
Sheerness, have beer securely packed, and are. to-be forwarded 
to the Hydrographer’s Department at the Admiralty, where they: 
will be examined, and then probably, distributed among the, 
National Museu ns. 

On: Saturday, September 9, the- Mémteis of the» Essex» 
Naturalists’ Field Club had a field-meeting at Giays, for. the 
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second time this seasen, for the purpose gf visiting the ‘‘dene- 
holes” in Hangman’s Wood. As on the *former occasion in 
June, arrangements had been made by Messis.: Brooks, Shoo- 
bred, and Co., of the Grays Chalk Quarries Company for the 
descent of the party into some of the holes, of which a very 
perfect one having six vaulted chambers was discovered, and 
was surveyed by Mr. T. V. Holmes, F.G.S. An ordinary meeting” 
of the Club was held at the hotel in the evening, and some dis- 
cu sion as to the origin and age of these interesting prehistoric 
excavahons took place. Mr. Henry Walker, Mr. Worthington © 
Smith, and others, took part in the discussion, the president, .. 
My. R. Meldola, in conclusion, expressing his belief that much 
work would have to be done before the quéstion could be in any 
way settled, and he suggested that the investigation should be 
taken up systematically by the Club. * 


Tue Third Annual Cryptogamic Meeting of the Essex Field 
Club will be held on Saturday, September 23, in the Northern 
Section of Epping Forest, the head-quarters for the day being, 
the “Crown Hotel,” Loughton, At the evening meeting 
papers on cryptogamic botany will be read, and, an exhibi- 
tion of specimens will be held. Botanists wishing to attend, 
should communicate with the Hon, Secretaries, Buckhurst 
Hill, Essex. This Club is rapidly developing into one of 
the most important local societies in the kingdom; its Zravse, 
actions, of which part 6 ‘s before us, have already attained for- 
midable dimensions, and their contents are of solid value. In 
the new number we have papers on the ‘‘ Origin and Distribution 
of British Flora,” by»Praf. Boulger ; “On the Land and Fresh- 
water Mollusca of Colchester District,” by Mr. H. Laver ; 
“ The Galls of Essex,” by Mr. E. A. Fitch ; “The Mammalia 
of Essex,” by Mr. H. Laver; A List of the Hymenomycetal 
Fungi of Epping Forest, by Dr. M. C. Cooke; besides the 
address by the president, Mr. Meldola, Journal of Proceedings, 
field meetings, &c. ` 


WeE_have before us the Proceedings of several other local 
societies ; in that of the Bristol Naturalists’ we find papers on 
“The, Age of the Wye,” by Mr. C. Richardson ; the Lepi- 
doptera of the Bristol District, part v., by Mr. A. E. Hudd; 
the Fungi of. the same district, by Mr. C, Bucknell, besides 
several paper» on more general subjects. We are glad to meet 
with the Zravsactions of the Eastbourne Natural History 
Society in a more attractive and handy form than. formerly ; 
the number before us, for May, contains one of two papers on 
local subjects, though most of them are of a very general 
nature. The Report and Transachons of the Birmingham, 
Natural History and Microscopical Society contains seyeral Ta 
papers of a general character, 

IN October Messrs, Longman and- Co. will publish a Dic- 
tionary of Medicine, edited by Richard Quain, M.D., F.R.S. 
The editor has been engaged on this work for several years, He 
has, we are informed, received the assistance of a large number 
of the, most eminent members of the medical profession, and 
others, who have tontributed articles on subjects to which they 
have paid special attention. The work, it is stated, will furnish 
a complete record of the present state of medical science. It 
will be issued in one large volume containing nearly 1900 pp, 
medium octavo. ° 

INTELLIGENCE received from the Austrian circumpolar obser v= 
ing party states that the Pola cast anchor in Marimus Bay, Jan 
Mayen, on July 13. In addition to the buildings brought in the ship, 
two more weie erected from drifg-wood, which was found in large 
quantities. There was little snow on the island, but much ice 
outside. The meteorological observations , commenced on 
August 15 on the Beeren Mountain, at a height of gooo feet. 
Two tablets stating the whereabouts of the expedition had. been 
erected; one at Eko, and the other in English Bay. The Pola 
left Fan Mayen on August 16, ° e 
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SEVERAL shockseof earthquake have been elt at Panama 
recently ; one on September 7 caused a great d2al of damage, 
while on the gth another shock seems to have done still more 
damage. Several towns in the interior ‘seem also to have Muf- 
fered, whilst the long-dormant volcanoes of Chiriqui are said to 
be active again. z 


THE example of the English Givedunent has produced some 
effect onthe French military adronauts. Their captive balloons 
willbe exhibited publicly for the first time in the great manœuvres 
of this year. - 


THE Acadeny of Aeérostation will try on PEE 22 the 
system of. aérial, panoramic photography, for which they have 
received’ a sitbvertion fuom the City of Paris, This scientific 
experiment, which, it is éxpected, will bear interesting recults, 
will take place’ on the occasion of the /ée of the ‘Defence 
Nationāl, ” round the Lion of Belfort, at a very little distance 
from, the Observatory. 


IN the Tyansactiòns of the New Zealand Institute, vol. xv. 
(for 1881, published-in 1882), Mr, W. M. Maskell, F.R.M.S., 


-~ continues his valuable memoir on the Coccede af New Zealand, 


‘ dur-note he allows to be correct. 


and describes interesting new farms. The descriptions appear 
to be alear, and the notes on economy full and serviceable. The 
figures are unfortunately rough, and in two instances where the 


males ‘are delineated, are practically useless from this cause. ' 


This is unfortunate, because miale Cocci are comparatively rare, 
and very much depends upon their careful delineation when dis- 
covered. We think no one would ever suspect the true position 
of the insect figured on PL xiv. Fig. 27, were it not for the 
surroundings. : . x 3 


We have before us the Sileungsberichte und Abhandlungen der 


naturwissenichajtlichen Gesellschaft Isis in Dresden for January— 


June, 1882. The publications of this old-es:ablished society 
seem to be ecarcely so well-known in this country as they should 
be. The financial condition appears to be flouri-hing. There 
are few local societies in’ Germany that possess an invested 
capital of 2sol, to 300/. We note, especially, the following 
papers contained in this part :—The Diamonds of the Royal 
Mineralogical Museum of Dresden, ‘‘ crystallographische Unter- 
sucht,” by A. Purgold ; Results of ob ervations at the meteoro-’ 
logical station at Dresden, by Prof. S: A. Neubert; a paper on 
a fossil Pseudo-scorpion from the Carboniferous of Zwickau, 
by H. B. Geinitz ; and another on fossil Cockroaches from the 
“ Dyas” of Weissig, by Dr. Deichmilller, ilustrated-by a l plate, 
There are also several botanical papers.  ~ 


Tue, Swedish Government has decided, that from the be- 
ginning of next year no individual skall be employed on railways 


or on board ship in that country till his sight has previously 


been tested as to colout-blindness, by a method devised by Prof. 
Holmgren of Upsala. 


i ` - g e 
.We have received a letter from a gentleman in Hong-kong, 
signing- himself ‘* Verax,” 


between Hong-kong and Canton, and the alleged refusal of the 
Colonial authorities to permit the landing of the cable across 
Victéria barbour’ on British territory. THe facts as stated in 
But whatever, the grounds— 
and ‘*Verax” fails to show there are any substantial ones— 
for local opposition to the’entergrise, we régard it as peculiarly 


unfortunate ‘that any forward step of the Chinese should be* 


retarded by the British authorities. 


A MEMBER of the Russian Geographical Society, Mr. Poliakov, 


who with a few followers has been exploring the island of 
Saghalien, recently ceded by Jagan to Russia, has just retu®ned 


-t . 


` n here, « i 


referring to a note in our is-ue of 
June T, on the subject of the projected Chinese telegraph line. 


to St. Petersburg, having spent about a year in the. island. He ' 
states that the greatest river, the Tymy, is nivigable for vessels 
with sixteen feet. dranght for a distance of eight miles. This 
river is the’ only’ harbour on the island with the exception of . 
Ruegda Bay on the north coast, butwhich i is situated in a barren 
and unpopulated. district. The flora and fauna were found to -~ 
be the samé as those of North Siberia, Judgmg*from the anti- 
quities and stdħe implements discovered, it is supposed that’ the 
island has been inhabited in prehistoric times; while othér 
remains show that at one time large fisheries have been carried 
WE have on ‘our table the following publications : :—Ueber 
den.Bau und das Wachtthumseder Zellhaute, Dr, Ed. Strats- 
burger (Fischer, Jena); Synthèse des Minéraux et des Roches, 
F. Fouque et Michel Levy (G. Masson); Elementary Bo'any, 


‘Henry Edmonds (Longman and Co.); Handbuch der Verg- 


leichenden Anatomie, E, O. Schmidt (Fischer, Jena) ; 3; Our 
Great Peril if war overtake us with our Fleet deficient in Number. 
Structure, and Armament, Admiral T. M. C. Symons, G.C.B. 
(W. Kent and Co.); The Economics of Fair Trade, W. R. 
Herkless (Wilson and McCormick) ; TheePhysiology and Patho- 
„logy of the Blood, R. Norris, M.D, (Smith, Elder, and Co.) ; 
On Failure of Brain Power, Julius Althaus, M.D. (Longman 
and Co.); Benderloch: or Notes from the West Highlands, ~ 
W. Anderson Smith (A. Gardner); Silurfossiler og Presede 
Konglomerater I Bergensshifiene, Hans. W. Reusch (Broggers, 
Kristiania) ; Meteorological-Charts for the Ocean District ad- , 
jacent to-the Cape of Good Hope, Stationery Office ; also Re- 
marks explanatory of the foregoing; Catechism of Modern Ele- , 
mentary Chemistry, E, W. v. Volckxsom (Kegan Paul) ; Cameos 
from the Silverland, vol. ii., E. W. White (Van Voorst); Worms 
and Crustatea, Alpheus Hyatt (Green, Heath, and Co.) ; Micro; 


` Fangi, Thomas Brittain (Heywood); Faith, the Life Root * 


of Science, Philosophy, Ethics, and Religion, H. -Griffith 

(Elliot Stock) ; Expermmental Physiology, Richard Owen (Long- 

mans); The Origin and Relations of the Carbon Minerals, Prof, - 
Newberry ; Tests of Incandescent Lamps for Fall of Resistance, 

&c., A. Jamieson ; House Sanitation, G. H. Stanger, C.E. (C.. 

John Steen, Wolverhampton); Induction, Willoughby Smith 

(Hayman Bros.) ; Hothouse Education, J. A. Digby (Stanford) ; 

Familiar Lessons on Food and Nutrition, Part I., T. Twining 

(Bogue) ; An Impromptu Ascent of Mont Blane, W. H. Le 

; Mesurier (Elliot Stock). 


THE additions to the Zoolog’cal Society’s Gardens during the 
past week include a Pig-tailed Monkey (Macacus neniestrinus 3) 
from Java, presented by’ Mr. W. Mason; a Rhesus Monkey: ’ 
(Macacus. erythreus 2) from India, presented by Mrs. H. C. 
Dawson ; a Crested Porcupine (Hystrix cristata), a 
(Mygale, sp; inc.), a Scorpion (Scorpio, sp. inc.) from West 
Africa, presented by Mr. G. H. Garrett; six Spani-h Blue - 
Magy ies (Cyanopolys wth), three Pleurodele Newts (Pleurodeles 
waltz) from Spain, presented by Lord Lilford, F.Z.S. ; a Greater 
Vasa Parrakeet (Coracopsis vasa) from Madagascar, presented 
by Major-General Hill; two Common Bam Owls’ (Strix 
flammea), British, presented by Dr. Boyd, F.Z.S.; a Grey 
Ichneumon (Hergestes griseus) from India, presented by Mrs. 
Freeman; six ‘Sand Lizards (Lacerta agilis), European, pre- 
sented by Herr J. Sehliger; two Pennsylvanian Mud Terrapi 
(Cinosternon pennyslyvanicum), two Adorned Teirapuis (Clemniys 
ornata) from North- Ameriga, presented by Mr, A. Forrer; a 
Ring-tailed Coati (Vasua rufa) from South America, deposited; 

a Leopard (Felis pardus $) from Africa, a Small eared Fox 
: {(Canıs microtis 6) from the Upper Amazons, a Marsh Ichhéumon 
(Herpestes paludosus} frorg South Africa, two Water Chevrotains“ 
(Ayomoschus aguaticus),.an Erxleben’s Monkey (Cercopithecus 
erxiebeni) from West Africa, a Red-faced Saki (Brackyurus ° 
rubicundus ?) from the Upper Amazoas, a Weeper’ Copan 
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OUR ASTRONOMICAL COLUMN 


-DEFINITIVE Comet-orpits.—1. The fourth comet of 1874 
{Coggia, April17). Dr. Hepperger, of Vienna, has investi- 
gated the orbit af this comet from the whole exte&t of observa- 
n, founding his work upon 17 normals from 638 observed 
itions.. He finds the orbit an ellipre with period of 13,708 
ears, and con-iders that his results exclude equally a parabola 
ind any ellipsegvith a revolution shorter than 8000 years. The 
phelion distance is 1144°9 (the earth’s mean distance from the 
“san being taken as unity), at the descending node the radias- 
ector is O°717, near the orbit of Venus, and at ascending nade 
itis 11°734. Coggia’s comet became visible to the naked eye 
at the beginning of June, and so continued untl it was lost in 
these latitudes ‘in the middle of July, when the tail had graduaily 
nereased to 23°. 
@ Vefinitive elements have also hgen determined. for the 
nd-comet <f 1847, by M. Folke. Engstrom bf Lund. The 
met was disecvered by Colla at Parma, on May 7, and was last 
served by the late Mr. Lassell at Starfield, Liverpool, on 
December 30, or ove a period of nearly eigitt months, The 
rbit is chiefly remarkable for the large perihelion distance, 2'115, 
which bas been exceeded in very few cases, The resulting 
@lements are hyperbolic e = 10006549. So far as we know 
this is the only instance where the latest observations for posi- 
“tion have been obtained with a reflector, the statement that kas 
een more than once made that Halley’s comet in 1836 was last 
erved by Sir.Jobn Herschel with his 20-feet reflector at 
ighausen, Cape Colony, being a mistake; the last observation 
s made by Lamont with the 11-inch refractor at Munich on 
yg. 
THE VARIABLE STAR ALGOL, —The following are the 
eeuwich times of minima of Algol, ocaurring before 15h., 
uring the last quirter of the present year, taking Prof, 
‘innecke’s ephemeris as authority :— 





ee Make h m, h. m. 
3.9 Nov, 9, 820 | Dec.16, 14 55 
49. 26, 13 13 19, 11 44 
38 29,10 2 22, 8 33 
: Dec. 2, 6 §r 25, 522 


THE Morion or 61 CvGNt,—The following formule appear 
represent’ the: observations of this remarkable system up to 
he present epcch within about their probable errors; P is the 


< angle of position, D the distance :— 


D sin P = + 16°4657 + [863013] (Z — 1850°0) 


: D cos P = ~ 36892 — [927178] (¢ — 1850°0). 
ence we find— 
a DI. RA. Diff. Dect. 


a “a 
+12 -1'7 Bradley. 
+19 -0'2 Ch. Mayer, 
AP (e-o). AD. 
s H 
+24 -0'04 Iche] I. 
-E7 ~ 0°69 Bessel, 
1o -0'i +o't4 Struve and Herschel IT. 
: o'o -+o'or Bessel, 
-0'3 -0'29 Dawes and Struve. 
Or ~o'29 Demb., Jacob, Secchi, 
1854-1857. 
o'o -0'16 Knott, Demb., Duner, 
1866-67. 
o'o 0°00 Hall, Demb., Daner, 
1875-79. 
1881745 oO ... —0Ob Jedrzejewicz. 


And for comparison with measures about this epoch :— 


P. D. 
329 ee 118"50 is 20°469 
383°5 we 119°08 20°476 
‘HE COMET-OF 1763.—The comet observed by Dunlop at 


Paramatta in:1833 has been referred to as affording an instance 


of near approach to the earth's orbit at poth nodes; accordiz 
to Dr, Hartwig’s elements the distance ateascending- node is 
0'092, and at descending node 0'186. But a much more notice: 
able case is offered by the comet of 1763. In Burckhardt’s 
ellipse we find the distance at ascending node 00315, and. at 
descending node 0°0252, the time occupied in passing from 
node to node is 77°2 days. : 
























THE complete knowledge we have gained from our study of- 
the anther filaments of Centaurea of the mechanism: of: 

thg excitable plant cell, can be applied to every other known. 
exampk of irrito-contractility in the orgafts of plants, and par 
ticularly to that most remarkable of all such structures, the leaf. 
of Diewa muscifula. Although 1 described thé structure of | 
the leaf just eight years ago in this room, I wil occupy a moment: 
in repeating the description. The blade of the leaf is united on 
to the stalk by a little cylindrical joint. Here are two. mod 
in one of which the leaf is repre:ented in its closed state, in th 
other in which it is in its unexcited or open state, «The leaf is 
everywhere contractile—that is, excitable by transmission, but” 
not everywhere suseeptibie of direct excitation—or, ja common 
language, sensitive. It is provided with special organs, of whic 
we do not tind the counterpart in any of the plants to whic 
reference has been made, for the reception of external iwpres 
sions—organs which, from their structure and position, can have’ 
no other function. ° 

The acion of the leaf, to which the p'ant owes its name, and 
by which it seizes its prey, is, in its general character, too well 

























Fic, 6. —Transverse section af lobe of leaf of Dionæa comprising the roots fo) 
a sensitive hair. setae 

known to require descripiion. In the shortest possible term 
is the sudden change cf the outer surface of each lobe of 
leaf from convex to concave, and at the same: time the ¢ 
of the two serie of marginal hairs, as the fingers cross 
the hands are clasped. What I desise to show with res 
it is, that here ‘also the egents are individual cells— that ic, 
the individual elements out of which the whole structure i 
built are the immediate agents in the production of the. 
movement. e va 

A cross-section of the leaf shows the following facts: If the sec- 
tion be made in the direction of the parallel fbro-vaseular 
bundles which run out from the mid-rib nearly at right angles, 
and happen to tnclade one of these bundles, it is seen that it 
consists of three parts, viz. the fikro-vascular bundle in the. 
middle and equidi-tant from Both borders; of the cylindrical 
cells of the parenchyma on either :ide, and of an externa 
internal epidermis. The external epidermis. is. smooth 
glistening, and its cells possess thicker walls than: thos 
oppasite surface. E 


1 Lecture delivered at the Eoyal Institution 
Sanderson, F.R.S. Continued from $. 356 
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The most remarkable feature of the internal surface is, that it 
possesses the excitable hairs, three on each side, which in Dionæa 
are the starting-points of the excitatory process whenever it is 
stimulated by touch, as is normally the case when the leaf is 
visited by insects; for experiment shows that although the 
whole of the leaf can be excited either by pressure or by the 
passage of ‘an induction current, the hairs exclusively are excited 

y touch, It is therefore of great interest to know their struc- 
ture and their relation to the excitable cells of the parenchyma, 
with which they are in so rewarkable a relation physiologically. 
In sections such as that which we will now project on the screen 


(Fig. 6), it is seen that each hair springs froma cushion which con- | 
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cists ofeminute nucleated cells inclosed by epidermis ; and that if, 
we follow this structure into the depth of the leaf, its centraf cells 

gradually become larger, until they are indistinguishable from 

those of the ordinary parenchyma of the leaf. By these cells it 

must be admitted that the endowment of excitability is posse 

in a higher degree than by the ordjnary cells of the parenchyma, 

so that for a moment one is têmpted to assign to them functions 

corresponding to those of motor centres in animal structures 

(particularly æ the heart). Thereis, however, no reason for attri- 


buting to them endowments which differ in kirfd from those we 
have already assigned to the excitable plant cell. 
The fact that the excitable organs 


are exclusively on the 


(a | 


Fic. 8. 





Fic. TON naa leaf fixed so as to orevent its closinge (From a photograph). Fic. 8.—Diagram of ideal transverse section of lamina of leaf of Dionæa. 
he needle inclosed in a circle represents the electrometer which in the experiment described was substituted for the galvanometer, On the 


opposite side is shown the secondary coil of the inductorium. 
Fic. 9-—Diagram of the pendulum-rheotome. 
coils of the inductorium. 


internal surfice of the lobe, suggests that although the paren- 
chyma of the inside has apparently the gare structure, it has 
not the same function as that of the outside—that is, that 
although the cells of the outer layers are just Jike those of the 
inner, they are either not excitable at all, or are so ina much 
less degree, In this way only gan we account for the bending 
inwards of the lobe. In the unexcited state both layers are 
equally turgid; as the effect of excitation the internal layers 
become limp, the external remaining tense and distended. 

I will now endeavour to illustrate the motions of the leaf 
by projecting them on the screen, Here are several leaves 
which have been prepared by attaching one of the lobeg toa 
cork support ; the other ivfree, but a very small concave mirror 





m is in connection with the capillary, / with the sulphuric acid of the electrometer. 
pi Ay Ša, and 43 are the keys referred to. I. and II. represent respectively the primary and secondary 
The leaf galvanometer, batiery, &c., will be easily recognised. 


has been attached to its external surface near the margin. The 
image of the light which falls on the mirror is reflected on the 
wall behind me. In this way the slightest movement of the 
lobe is displayed, By this contrivance I wish to show you two 
things—arst that a very afpreciable time elapses between the 
excitation and the mechanical effect; and secondly, that when 
the leaf is subjected to a series of very gentle excitations, the 
effects accumulate until the leaf cleses. This we hope to show 
by bringing down a camgl hair pencil several times in®succession 
on a sensitive hair, doing itso deftly that at the first touch the lobe 
will scareely move at all, At each successive tcuch it will bend 
more than at the preceding one, until you see the lever suddenly 
tise, indicating that the leaf has cloved, The purpose whigh I have 


<a 


w 








S ia yie it to demonstrate the contrast between the motion of the 
deaf and m ntraction, A muscle in contracting acts as 
k = oneorgan—atonce. The motion of the leaf is the result of the 
i 


+ 
N 


_ action of many hundred independent cells, all of which may act 

my er, but may not. In either case they take a great deal 
i longer to think about it; for during a period after excitation, 
\ which amcunts at ordinary simmer temperature to about a 

a second, the leaf remains ee 
p -And now we have to inquire what happens ding this period 
= of delay, Thêre are two things which we may assume as certain 
i urther proof, namely, first that something happens; 
en I see a certain movement followed after a time in- 
er, I am quite sure that the chain between 
is a continuous one, although tke links may be 
invisible ; and secondly, that this invisible change has its seat in 
gd pease of each of the excitable cells, 

e have already seen that in muscle this latent state of exeita- 
tion is not withhout its concomitant sign—the excitatory electri- 
cal disturbance, and I have now to show you that this, which is 
i the sole physical characteristic of the excitatory process in animal 
he tissues, manifests itself with equal constancy and under the same 
ind on se its. ; > . 

t unnecessary for my present purpote to enter into 
any details as to the nature of the electrical change; it will be 
P t to demonstrate with respect to it, first, that when 
| observed under normal physiological conditions, its phenomena 

are always conformable fo certain easily defined characters’; 
pa secondly, that it culminates before any mechanical effect of 
3 excitation is observable, and consequently occupies, for the most 
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part, the period of latent excitation alfeady referred to; and 
thirdly, that it is transmitted with extreme rapidity from one 
lobe of the leaf to the opposite, Of these three propositions, it 


will be convenient to begin with the second. On the left-hand — p J 


sc@en is projected the mercurial column of the capillary electro- 
meter of Lippmann, The instrument which we use this evening 
is one of great sensibility, given me by my friend Prof, Lovén of 
Stockholm, The pN d electrometer possesses a property 
which for our purpose isinvaluable—that of responding instan- 
taneously to electrical changes of extremely short duration, We 
om Lae mated = a by connecti nen wires of the 
telephone with its terminals, I press ir telephone 

I produce an instantaneous difference telee the ie 
one direction, and in the opposite when I remove tle pressure, 
You see how beautifully the mercurial cofumn responds. 

We now proceed to connect the terminals with the opposite 
sides of a leaf, so that by means of the mirrer w® can observe 
the moments at which the leaf begins to close and the first move- 
ment of the mercurial] column, both being projected on the same 
screen. We shall see that the mercurial column responds (so to 
speak) long before the mirror. The difference of time will be 
about a second, 

We now take another leaf which, with the plants of which it 
forms part, is contained in this little stove, at a temperature of 
about 32°C, Our object being to subject the leaf to a succes- 
sion of excitations, the effects of which would of course be to 
determine its closure, we prevent this by placing a little beam of 
dry wood across it, and fixing the ends of the beam with plaster 
of Paris to the marginal hairs of each lobe. At the sanfe time, 




















ur “excitatory variations ’ shown were due to as many touches of a sensitive hair of the lobe =ppos'te to that of which the opposite surfaces 


were connected with the terminals of the instrument. 


wedges of plaster are introduced in the gap between the lobes at 

either end of the mid-rib, [The leaf so fixed was projected on 

3 the screen (Fig. 7).] This having been done, we can excite the 

a leaf any number of times without its moving; and we know 

i that we actually excite it by observing the same electrical effect 

Ww ie first leaf experimented on, preceded the movement 
of the lob 





nd row I beg you to notice what the nature of the experiment 

is. diagram (Fig, 8) shows the position of the electrodes by 
which’ the opposite surfaces are conmygted with the terminals of 
the electrometer. You will notice “hate they are applied to 
opposite points of the internal and external surfaces of the 
tight lobe. and that the left lobe is excited, The experiment 
consists in this. By the electrodes near 7, an induction shock 
passes through the right lobe, Apparently at the same moment 
the electrometer, which is in relation with the opposite lobe, 
responds, I say apparently, because in reality we know that 
the response does not begin until about 3-rocth of a seeond 
later, We prove this by a mode of experimentation which is of 
too delicate a nature to be repeated here. I will explain the mode 
‘ of action of the instrument used by a diagram (Fig. 9) which 
represents a pendulum in the act ®f swinging from left to right. 

i As it does so, it opens in succession three keys, of whick the 
s first is interpolated in the primary circuit of the induction appa- 
ratus which serves to excite the leaf ; the second breaks a deri- 
vation tire which short-circuits the glee ‘odes, so that, so long 

s as it is closed, no current passes to the galvanometer, whieh in 
= this experiment takes the place of the electrometer, while the 
_ ' third breaks the galvanometric circuit. Consequently the oppnsite 
; surfages of the leaf are in communication with the galvanometer 
a 
$ 
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only between the opening of the second and third keys. These 
three keys can be placed at any desired distance from one 
another. If they are se placed that the galvanometer circuit is 
closed 1-tooth of a secend after excitation, and opened 3-tooth 
of asecond, and it is foand that there is no effect, it is certain 
that the electrical disturbance does not begin at the part of the 
leaf which is interpolated between the galvanometer electrodes 
until at least 3-1coth of a second after the excitation. If, on 
extending the period of closure to 4-1ooth of a second, the effect 
becomes observable, you are certain that the disturbance begins 
between three and four hundredths of a second after excitation. 

By this method we have learnt, first, that even when the seat 
of excitation is%s near as possible to the led off spot, there is a 
measurable delay, and secondly, that its duration yaries with 
the distance which the excitation effect has to travel so as to 
indicate that, in a warm stove, the rate of transmission is some- 
thing like 200 millimeters per second. It is, consequently, 
comparable with the rate of transmission of *the excitatory. 
electrical disturbange in the heart of the frog. ' 

And now I come to my last point, namely, that the electrical 
change has always the same character under the same conditi 
You have already seen that when the method used is that which I 
have indicated, the electrical ffect consists of two phases, in | 
first of which the external surface of the leaf becomes negative to 
the internal. I will now exhibit this in another way, Many present 
have probably seen in a recent number of NATURE reproduc- 
tions of protographs recently taken by M. Marey, of the phases 


: shanti 444 of photograph of the excursions of the capillary electrometer as projected on a sensitive plate movrg : t the rate ċf 4 centimetre per second. 
We 


of the flight of birds. If the — aa a bird’s vng 
cap be photographed wilļ easily imagine that we can 
RLA light-p'ctures of such A movêment as that of the electro- 
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meter column, You ghave only to imagine a sensitive plate 
moving at a uniformly rapid rate taking the place of the screen, 


and you have as the result the photograph (Fig. 10) which I show. | Ger: 


Here are the electrical effects of several successive excitations re- 
corded by light with unerring exactitude, In each, the diphasic 
character is distinct, and you see that the first or negative | hase 
lasts less than a second, but that the positive, of which the extent is 
much less, is so prolonged tbat before it has had time to subside 
it is cut off by another excitation. 

It would have been gratifying to me, had it been possible, to 
exhibit to you other interesting facts relating to the excita- 
tory process in our leaf. It has, I irust, been made clear to- 
you that the mechanism of plant motion is entirely different 
from that of animal motion. But obvious and well marked as 
this differdlice is, it isanevertheless not essential, for it depends 
net on cifference of quality between the fundamental chemical 
processes of slant, and animal protoplasm, but merely on dif- 
ference of rate or intensity. Both in the plant and in the 
animal, work springs out of the chemical tran-formation of 


usaterial, but in the plant the process is relatively so slow that it | 


must necessarily store up energy, not in the form of chemical 
compounds capable of producing werk by their disintegration, 
but in the mechanical tension cf elastic membranes. 
cell uses its material cont/nuady in tightening springs which it 
has the power of letting off at any required moment by virtue of 
that wonderful property of excitability which we have been 
studying this evening, Animal contractile protoplasm, and par- 
ticularly that of muscle, does work only when required, and. in 
doing go, uses its material directly. That this difference, great 
as itis, is not essential, we mzy learn further from the consi- 
deration that in those slow motions of the growing parts of plants 
which form the subject of Mr. Daruin’s book, “On the Move- 
ments of Plants,” there is no such storage of energy in tension of 
elastic membrane, there being plenty of time fer the immediate 
transformation of chemical into n echanical work, 

I have now concluded all tha: I have to say about the way in 
. which plants and animals resperd to external influences. In 
“this evening’s lecture you have seen exem} lified the general fact, 
applicable alike to the physiclogy of plant and animal, that 
whatever knowledge we possess has been gained by experiment. 
In speahing of Mimosa, I might have entertained you with the 
ingenious conjectures which were formed as to its mechanism at 
a time when it was thought that we could arrive at knowledge 
Ly reasoning bachwards—that is, by inferring from the struc- 
ture of living mechanism what its function is likely tole. In 
certain branches of physiology something. bas been learnt by 
this plan, but as regards our present investigation, almost noth- 
ing, nor indeed could anything have been learnt, Everywhere 
we find that nature’s means are adapted to her ends, and the 
more perfectly, the better we know them, But, with rare 
exceptions, knowledge is got only by actually seeing her at work, 
‘for which purpose, if, as constantly happens, she uses conceal- 


by force. 
Ought we not rather to n aintain one of reverent contemplation— 
waiting till the truth comes to us? 

I will not attempt to answer this question, for no thoughtful 
peron ever asked it in earnest. 
it, which is a deeper and a much older one. Is it worth while? 
Is the knowledge we seek worth having when we have got it? 
Notwithstanding that so recently even those who are least con- 
versant with our work have beea compelled to acknowledge the 
beauty and completeness of a life devuted to biological studies, 
still the question is pressed upon us every houe—How can you 
think of spending days in striving to unravel the mechanism of a 
leaf, when you know all the time that if there were no such thing as 
Dionæa, the world would not be less virtuous or less happy ? That 
is a question which I willingly leave to those who put it. From 
their point of Wiew it does not admit of an answer; from mine 
it does not require one, They must yo on seeking for and find- 
ing virtue and happiness after their fashion; we must go on 
after ours, striving by patient continuance in, earnest work, 
to learn year by year some new truth of nature, or to under- 
stand some old one bettes. Inyso doing, we believe that we 
also have our reward. 
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grema up by Mr. Vine (Secretary).—A: partial examina- 
the Jurassic Polyzoa was made by Goldfuss (Peifacta 
mania, 1826-33), but the author is not aware whether he had 
any English examples of the types described and figured by:him. 
With the exception of the Aulopera, all the types’are foreign, ~ 
and he does not find any reference to, British species in his text. In: 
the ‘ Geological Manual ” of De la Beche, published in 18334 
list of species is given, but only two are named as found within 
the British arga— Cellipora orbiculata, Goldfuss (= Rerenicea;: 
Lamouroux), and Millefora straminea, Phill. In the “ Geology 
of York,” ed. 1835, Phillips. gave three species only—M. 
straminea, *Cellarea Smithii ( Hippothoa (2), Morris's Catalogue), 
Scarborough, and an undescribed Aetrpora (?). When, in 1843, 
Prof. Morris published his ‘* Catalogue of Brit's}? Fossils,” there 
was a large increase of species, but many of these had not been 
thoroughly worked, In 1854, jules Haine examined critically 
the whole of the Jurassic Polyzoa then known, and many 
English naturalists furni-hed him with material from their own 
cabinets so as to enable him to correlate British and foreign 
types. Lam: uroax, Defranc, Milne Edwards, Micheln; Blain- 
ville, and D'Orbigny have published descriptions of Jurassic 
species, and a ligt of the@e, so far as 1 ossible, will be giveff at 
the end of this report. Prof. D. Braun, by the pu' lication of 
his paper on species found in the neighbourhood of Metz, added 
materially to our, knowledge of French Jwrassic types, and later 
foreign authors, Dumortier Waagen and others, have increased 
he number of ceseribed species. Since the publication. of 
Haime’s work, much valuable material has been accumulating 
in the cabinets of collectors, and Mr. Vine willingly draw apia 
monograph if desired to do so. In the meantime he offers, in the- 
following report, a rather compact analysis of genera and spe 
known by name or otherwise to the paleontologist, 00. 
Classifieation.— Uaime’s arrangements of the Jurassic Pelyzoa 
is very simple ; all his species, excepting two, are pl ced in one 
family, the Zadeitporide. In the ‘* Crag Polyzoa,” 1859, Prof, 
Busk gave a synopsis of the “Cyclostomata,” arranged in eight 
family groups, which were made to include :everal Mesozoic 
types. This arrangement, with a slight alteration, was followed ~ 
by Smitt, Busk tc some extent accepting the modification for the ~ 
arrangement of recent Cyclostomata in his later work (t Bri. 
Mus, Cat.,” pt. iii., 1875). The Rev. Thomas Hincks (‘‘ Brit. 
Marine Polyzoa,” 1880) disallows the family arrangement of | 
Busk in so far as it relates to British species. ‘The 7uéudiporide, ` 
Hincks, include, in part, three cf the families cf Busk. In this. 
report Mr. Vine follows Hincks as far as he is able to do so, ‘as 
many of the Jurassic species may be included in the family 
Tubuliporide as now de:crited, It will, however, in the present 
state of our knowledge at least, be impossible to arrange: the <. 
species stratigraphically, as many, having the same type of cell, = 
range from the Lias upwards, As far as the author is able todo 
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| so, he gives the range of the species, beginning, of course, with 
| the lowest strata. : 
ment, we must tear off the veil, as you have seen this evening, | 


Have we the right to assume this aygressive attitude ? | 


Crass Potyzoa. Sub-order Cyclostomata, Busk, Fam. L 
Crisidz, Busk.—No fossils belonging to this family are at pre- 


| sent known to have existed in the Jurassic epoch. 


‘pioneers E EDEA E 


Fam. 11. 1850. Zubuliporidæ, Hincks.—Zoarium entirely 


: | tful | acherent, or m: re or less free and erect, multiform, often: linear, 
Ano'her question lies behind | 


or flabellate, or lobaté, sometimes cylindrical, Zeacta tubular, 
disposed in contiguous series or in single lines. Oæcium, an 
inflation of the :urface of the zoarium at certain points, or.a 
modified cell” (vel. i. 24). DA 
1825. Stomatopor@, Bronn, 1821. Alecto, Lamx. ; 1826, Aulos 
pera (pars), Goldf,—The Reporter has already done partial justice 
to the unxerial SYematepoera, found in the Paleozoic rocks of this 
and other countries. He has again studied the species described. 
by James Hall, Prof. Nicholson, and himself, and he cannot;'at. 
present, detect sny generic character in the species that may be}: 
used by the systematic palxontologist to separate the Palwozoie 
from the Mesozoic types. He mut, therefore, regard the Sromis: 
topore of the two epochs as one, though the sequence is broken. 
in the Paleozoic—no species having as yet, he believes, been 
recorded from the Carboniferous series of this or any, other 
country. bd he 
In our modern classification (Hincks) we have a sub-genus,. 
Proboscina, which links together the genera: Stematopora and 
Tubulipora. Haime's second genus is also called: £roboscina,: 
but there seems to me to ge a great difference between the recent 
and fossil species. The type of the recent sub-genus: Szemato- 
fora incrassata, Smitt, is a very peculiar «species as. regards tke- 
cells, and he knows of no Jurassic type that can compare with it. 
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© ©Terébellaria,. Lamourvux.—*‘ A fossil, dendroid polypagy, com- 
posed of cylindrical scattered branches, spirally twisted from left to 
right or from right to left indifferently ; pores prominent, almost 
tubular, numerous, disposed quincuncially, and more or less in- 
clined according to their porition with the spires.” Lamouroux 
says the genus should be placed after the M/d/epores and before the 
Spiropore, remarking “that the $iropore have the cells or the 
pores projecting as in Zeredel/aria, but that this character is ob- 
servable only in well-preserved specimens. When the prominent 
part of the spire has been worn by attrition, it Jooks likea 
narrow‘riband wound round the branch.’’ The fossils which 
ordinarily pass for species of Terebellaria in the cahiħets of col- 
lectors ‘are a very curious group that may be more closely studied. 
Mr. Vine’s studfts are made from specimens from the Cornbrash, 
and Bradford Clay of Bradford and Stanton, Wilts, and it is 
from this locality that the Scffool of Mine, specimens were 
obtained, To properly master the details af colonial growth, it 
will be necessary to isolate a single colony. The one furnished 
by Haime as a specimen of a young colony on stone shows a 
tapering proximal point, gradually widening by the addition of 
cells, till a certain fan-like shape is arrived at. A similar growth 
to this is found in young colonies of Déastofora., If superficially 
examined, it will be seen that the cells are peculiarly arranged, 
beautifully punctured, with an orifice sometimes circular, at other 
times semi circular, and sometimes the cell characters of portions 
of the colony bear a resemblance to Bidiastopora ramosissima of 
D’Orbigny, . A complete and critical examination of the type* 
will show that any fragment of stone or sbell is sufficient to form 
fhe nucleus of a colony. It begins with a primary cell and then 
_enlarges in a spiral direction, -but to what extent the riband-like 
growth would be carried without a check I am unable to say. In” 
another direction a similar colony will” be developed, the distal 
-cells of which will ultimately meet and coalesce, both colonies 
striking out in fresh directi ms till met by another check, the 
growth not always being in an upward directién. The dendroid 
character of species is perfectly accidental. ae: 
Genus Diastopora, Lamx.’ Sy. with Berenicea (pars), Lamx. 
—Mr. Vine accepts this genus, im its wider sense, as defined 
by Hincks; ye he hardly thinks tbat it will be possible to include 
the whole of the fol aceous forns of the Jurassic period in ane 
group. In this report he adheres to the arrangement of Busk, as’ 
he has done in his two papers on the Diastoporide, keeping 
the foliaceous types for distinct study. At the same time he is 
willing to admit that in getting rid of one difficulty in our 
grouping we open the door to admit others, Haime admits both 
the encrusting and fuliaceous types, accepting the genus Berenica 
for the encrusting, and Déastofora for simple-foliaceous and reti- 


~ form species, Prof.. Braun, in his Jurassic studies, separates the 


species Diastopors foliacea from the group, and establishes 
another, which he calls E/ea, claiming for his type certain 
peculiarities which have been entirely overlooked by authors. _It 
is very certain that the more closely we examine Jurassic Polyzéa ° 
dnd compare them with modern speciesofthe genus Diastopora, the 
more divergent the types appear ; and although we would rather, 
accept a simple than’ an elaborate classification, still there are 
limits beyond which it is not wise to go. ` 7 
-~ ‘.BIseRIAL DIASTOPORA, Milie Ed. Mesenteripora, Blain- 
ville; Bidiastapsra, D'Orb; Ditaxia, Hagenow.—It is well 
that the encrusting and bi~erial Déastopora should be separated, but 
not widely so; In the choice of the above names he has selected 
the simplest—Diastopores biserialaremof Milne Edwards—be- 
cause it has the precedence of the “Sidéastopora of D’Orb, 
Busk—in the “Crag Polyzoa” and in the “Brit. Mus. Cat.” 
pt. iii —has chosen Blainville’s name for this division of the group, 


, Mr. Vine’s chief objection to Blainville’s term for the biserial 


species may be found inthe diagnosis as given by Busk: ‘ Cells 
in two layers, parted by a calcareous septum,” In all the speci- 
mens. figured in "Crag Polyzoa” (Plates xvii. Fig. 2; xviii. 
Fig. 4; and pl. xx. Figs 2, pp. 109, 110) of Mesenteripora 
meandrina the transverse sections of the foliaceous zoarium are 
shown to have this septum very distinct. In many of Haime’s 
figures where cross sections are given, the septa are al-o shown 
to be present. It seems to him,*judging from the foliaceous 
specimens in my own cabinet, that this ‘‘ calcareous septum” is 
only: an apparent, and not,a real character. ` If sections are 
made in a line with the cells; the only axis visible is that made 
by sectidns of the cell walls. In agross section of the folia- 
tions there is an apparent septal division, but the more closely 
this is examined the less real will it be. The septal divisions of 
D., scobinula, D. Terquemi, and D, cervicornis, as given by Haime, 





‘show one, two, and three sections of cellgon either side of the” 
‘septal line ; and specimens of Inferior Oolise species found in 
the neighbourhood of Cheltenham are in many respects of a 
similar character. As Mr. Vine has been able to. examine only 
a vey limited number of species, he would be glad to have more 
detailed information if s-udents of our Oolitic Polyzoa will 
address their attention to this point. Meanwhile, by selecting 
the divisional name of Milne Edwards, he does not commit him- 
self to any generic name dependent upon a questionable stractural 
character. ee ma 

1822. Jnfricaria, Defranc, 1830. Cricofora, Blainville. 1840. 
Mehicerttites, Roemer. 1850. Entalophora, D’Orbigny. - 1853. 
Cricopora, ‘Spiropora, Tebigera, Meliceritites, Laterotubigera, 
Eytalophora, D’Orb, Palexontology.—He has alregdy vindi-_ 
cated by use and preference the retention of this genus for 
species of Palzeszole Polyzoa. He still retains the name for species 
of the genus very common in the Mesogoic rogks. e He-has also. 
given the synonyms with their dates of genera intended to super- 
sede Lamouroux’s original term, It may be as well to define 
and limit the genus as applicable for the reception of Paleozoic, 
Mesozoic, and Cainozoic species. He is not aware that any 
recent species of Polyzoa caa be included in the group, 

“Fam. II. Hornerrp#, Hincks. —This family contains only 
one genus, Hornera. There is no representative of the family, 
in Brit. Jurassic Rocks at least, and he is not aware of any 
recorded species of the genus in foreign Oolites. As the Rev. | 
Thomas Hincks says that ‘‘the genus HORNERA is connected 
with TUBULIPORID, through Jdémonea,” to which it bears in 
many points a very close resemblance, in all probability early 
types of the genus, as defined by him, may yet be found in either 
the Jurassic or Cretaceous rocks. The Szphodictyum, of ‘Lons- 
dale, is given as one of tke synonyms of Hornera, ro 

Fam. IV. LICHENOPÒRIDÆ.—This is the last family given 
by Hincks m which Jurassic Polyzoa can be placed. The genus, 
Lichenopora*of Defranc kas als) a number of synonyms, but as 
species of the genus are rare in the Oolites, we find only one 
recorded. Haime says the genus has not been represented‘until . . 
now, other than by Tertiary or Cretaceous fossils, In Zicheno- 
ora Phillippsiz, derived. from the Great Oolite of .Hampton 
Cliff, the zoarzum is disciform, very slightly elevated, and 
adherent only by the middle of its inferior face. The upper 
surface resemb] sa fungus, with unequally developed rays formed 


‘of a series of long zocecia, ordinarily doubled. The peristomes 


are polygonal, regular, and closely connected. 


- 1835. Neuropora, Bronn.; Chrysaora, Lamx3 Filicaria, A 


D’Orb.—Species belonging to this genus are present in onr 
British Oolites, in the Bradford Clay, and Cornbrash, but he has 
not been able to secure specimens to operate upon so as to study 
the internal characters, Duwmortier describes several species , 
from the Middle Lias, Haime describes three from the Great 
Oolite of Ranville and Hampton Cliffs, and Prof. Brann says 
that it extends from the Lower Lias onward into the White Jura 
and also into'the Great Oolite of Ranville, It is also found 
about Metz, ‘Through the kindness of Prof, Roemer of Breslau 
Mr. Vine had-supplied tc him the species of Ceripora, Goldfuss, 
which are referable to this genus,-but the types differ in many ’ 
particulars from our own species, ; Š 

1834. Heteropera, Blainville—We have now left one group 
of Oolitic Fossils which within the last few years have been 
more closely studied than any of the others, because of their 
supposed relationship with the Paleozoic Afonticulipora. In his 
4: Pertifactions of Germany,” Goldfuss placed in the genus Cerio- 
pora three speci, which he describes and figures as containing 
large and small openings on the surface of the branches. These 
were Cantori anomalepora, C. cryptoporâ, and C. dichotom1, 
all of which were from the Mastricht beds of Astrupp or Nantes, 
In 1834 M. de Blainville separated these from the Ceriopora of 
Goldfas, and establi-hed another one for their reception which 
he called Heteropora, assigning as essential structures the two 
sorts of openings, bat giving very few details respecting the 
genus, After this Milne Edwards added to them Midlefora 
dumitosa and corigera, Lamouroux. In his ‘ Miocene Fossils of 
North America,” Mr. Lonsdale complained of the inadequate 
description of Blainville as not having in it sufficient details “to 
enable an opinion to be formed of its complete characters, or of 
the nature of the minor openings.” This error was to some 
extent rectified by Lonsdale, and we owe to Lim the merit of 
being the first author who clearly indicated upon sufficient 
grounds the real zoologizal position of the genus. 
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far the lgrgest part of the atmosphere there. Consequently the e ‘ 
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Report of the Commğtee on Electrical Standards. —Mr. Taylor 
had been-engaged dermg the past year in determining the effect 
of the annealing of wires on the temperature co-efficient of their 
resistance. The experiments were not yet concluded, but so far 
they had shown-that the effect of annealing was enormous in 
some cases altering the temperature co-efficient by as mucli:as 


s0.per cent, The Committee hoped that Lord Rayleigh would. 


arrange a system for testing resistances at the Cavendish Labo- 
ratory: In connection with this report Lord Rayleigh made some 
remarks On making Standard Resistance Coils equal to. Multiples 
of an Original Unit Coil, The usual method is to make a copy 


, of the unit coil; by combining these, a ‘coil of two units can, be 


made,.then of four, five, and so on. By this means the errors 
would.accumulate. The method he proposed was simpler than. 
this. Thrée coils eaeh of three units resistance, placed in 
multiple arc, are equivalent to one unit, whilst in series the 
resistance amgunts to nine units. This, with the addition of the 
original unit, makes a resistance of ten units. The observations 
should be made quickly after ane another, and he explained an 


arrangement.of mercury cups by which this was effected with_ 


rapidity. f ‘ . 

Report of the Committee on Meteorte Dust, by Prof, Schuster.— 
The report referred to the work of M. Tissandier, who has 
found magnetic particles of ircn in the dust gradually settling 
down in dry weather, or precipitated by rain or snow. These 
particles are of various shapes, but the most remarkable form is 
a spherical one, which conveys the obvious information that the 
particles at one time must have been in a state of fusion. These 
have been found in the snows on the slopes of Mont Blanc, at a 
height of nearly gooo feet, in the sediment of rain collected at 
the observatory of Sainte Marie du Mont, and in the dust col- 
lected at different elevated positions. For an explanation of 
these magnetic spherules we are reduced to three alternatives. 
The particles may be of volcanic origin, they may have been 
fused in oùr terrestrial fires, or they may be meteoric, All the 
volcanic dust which the author kas had at his disposal was care- 
fully examined under the microscope, but its appearance was 
found to be altogether different from the supposed meteoric dust. 
Such, also seems to be the conclusion arrived at by Tissandier, 
No iron spherules to the author’s knowledge have been found in 
volcanic dust, The smoke issuing from the chimneys of our 
manufacturing towns contams iron particles similar in appear- 
ance-to thode to which Tissandier ascribes a meteoric origin. 
That some of these particles are found very far from any terres- 
trial sources which can produce them, would not perhaps tell 
conclusively against their terrestrial origin, but chemical analysis 
seems to settle the point. The iron particles issuing from om 
chimneys contain neither nickel nor cobalt, while these metals 
were found by .Tissandier to exist in the microscopic magnetic 
particles found in-rain-water collected at the observatory of 
Sainte,Marie du Mont. We are, therefore, driven to ascribe 
2 cosmic origin of these particles. During the last year the 
author has examined , microscopically small iron particles 
from the sand near the great pyramids, from the desert of 
Rajpootana, and. from the Nile mud near the village of 
Sohag. »The sand from the pyramids contains an appreciable 
quantity of magnetic particles. The great part of these particles 
are angular, and doubtless are due to the dééris of magnetic 


rocks ; but here and there spheres are found exactly like those’ 


described by Tissandier, and about the same diameter, that is 
0'2 to o't mm, ` The Rajpootana sands are not yet completely 
investigated, but as yet there has been no appearance of metallic 
iran. ‘The author then passes on to consider the débris left 


. behind in our atmosphere by the passage through it of shooting- 


stars, -Tissandier bas examined the dust found on meteors, and 
has found that it resembles in appearance the magnetic particles 
found in other places. The question arises, how is it that the 
red hot sparks from the meteors do not get oxidised, and the 
author pointed’ out that at high elevations the proprotion of 
oxygen in the atmosphere is very small, at a height of 100 kilo- 
metres being about 4 per cent. of the whole, supposing the tem- 
perature the same throughout the .atmosphere. ə He also drew 
attention to the fact that a line in the spectrum of the aurora has 
not been recognised as belchgingeto any known substance,-and 
from his experience in observing the spectra of oxygen -and 
nitrogen under very various conditions, he felt convinced that it 
was not due to oxygen or nitrogen, but to some unknown gas of 


. very small density. He pointed out that at a great height the 


density of this would only very slightly be diminished, and 
although of extremely small densigy, would nevertheless formgby 


= oe 


meteoric sparks would only meet a very spall proportioif of 
oxygen. He mentioned that the spherules might be easily pro- 
duced artificially by moving a file over a copper wire conveying” 
a current of electricity. Collecting the sparks which fly off, 


these were found to contain a large proportion of spherules 


similar to those referred to meteoric origin, together with angular ` 


specimens such as had been found in some of the sands, 


In the Repout of the Committee on Wind Pressure it was stated 
that the maximum pressure on small plane surfaces had been 
ascertained to exceed 80 Ibs, and even go lbs. per square foot. 
The pressure over any large area was still a matter of consider- 
able uncertainty, but it was possible that the mayimum pressure 
of 56 Ibs, allowed by the Board of Trade might take effect over 
the whole of very exposed strugtures. The cases’of wind and 
water pressure were somewhat analogous, at any rate with regard, 
to the proper method of determining the'relative exposure in 
various positions. In the latter case this might be-done by a 
comparison of the readings of anenometers differently located.— 
Prof. W, C. Unwin remarked that some form of pressure guage 
of considerable delicacy was needed which could be applied, to 
all parts of a roof. Mr. Barlow said that the Board of Trade 
rule was capable of being amended, and this no doubt would be 
done as soon as further knowledge was forthcoming ; in the pro- 
posed Forth Bridge 3000 tons of steel would be employed for 
yesisting wind pressure. i ; 

In the Report of the Committee on Screw Guages it was stated 
that there is at present no universally recognised form of serew- 


a 


+ 


thread and no specified number of threads to the inch:, For - 


telegraphic and electrical apparatus some coherent and uniform 

system is much wanted. The report gave an account of the 

efforts made in Switzerland towards this end, and explained the“ 
screw guage finally adopted by that country, Much credit i$" 
due to Sir Joseph Whitworth for his important work in conneé-, 
tion ‘with the improvement of the system in England.. 
Committee asked to be re-appointed, 


’ 
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SECTION A—MATHEMATICAL AND PHYSICAL 

On a Similarity between Magneical and Meteorological Weather, 
by Balfour Stewart, M.A., L. L.D., F.R.S., Professor of Physics 
at the Owens College, Manchester.—It has been hitherto sup- 
posed that there is no traceable bkeness between the magnetical 
and meteorological changes of the globe. The former have 
been imagined to be of a cosmical nature affecting all parts of 
the earth at the same moment of time, while the latter are well 
known to be of a‘local and progressive nature. As a matter of 
fact, all attempts to trace a likeness between simultaneous 


The — 


‘ 


magnetical and ‘meteorological phenomena have been: without *~ 


success, oo : 
_ There is however one class of magnetical phenomena-that 
are-of a progressive nature. I allude to the diurnal variations ot 
the magnetic elements caused by the sun. Of these the solar- 
diurnal variation’ of the magnetic declination—that is to say the 
variation of the position of a freely suspended magnetic needle 
is that which has been most observed and best understood. ` 
It has been noticed that\the diurnal progress of this vari-tion 
is not unlike that af atmospheric temperature ; the hourly turning 
points in both being pretty nearly the same. Both phenomena 
too are regulated by the local time at-the place of observation, 


his apparent course from east to west. Both phenomena too 
are subject to a’ well-marked annual fluctuation, the diurnal 
temperature range, for instance, or the difference between the” 
indications of the maximum and the minimum thermometers being 
greater in summer than in winter; and in like-manner the 
diurnal declination range or the difference between the east and ` 
the west positions of 4 suspended magnet being greater in 
summer than in winter. Finally both phenomena.appear to be _ 
subject to the influence of something which may-be called 
weather. Sometimes we have very hot days and cold dry nights 
in which the diurnal temperature range is very great, succeeded 
by close rainy weather in which the diurnal temperature 
oscillation is very small. In like manner we have sometimes a° 
very large and at other times a comparatively small diurnal 
oscillation of the magnetic needle, so that it too is affected by 
the influence of magnetic weather. The question which I now 
wish to put is the following: Is there any connexion between 
these two weathers? between the temperature-range weather, 
and between declination-range weather, both defined as above? 
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, from west to east, taking pro 


. : z ° 
Now there is I thinls preliminary evidence to show that both kinds 
of weather are due very greatly, if not altogether, to changes in 
the sun, a large declination-range, and a large temperature- 
range denoting an increase of solar power, There is also 
evidence that temperature- ange weather once produced travels 

ably on an average eight or nine 
days to cross the Atlantic. ‘ F 

‘There is also, I thmk, preliminary evidence thag declination- 
range weather travels likewise from west to east, but quicker 
than temperature range weather, taking about two days to cross 
the Atlantic. . ` 

Now if this be true it might be expected that the declination: 
range weather *of to-day should be found similar to’ the 
temperature-range weather six op seven days afterwards, so that 
by.a study of the dechnation-range weather of to-day, we should 
be able with a certain measure of success to predict the 
temperature-range weather six or seven days afterwards, 

I have here given the train of thought which led to this 
investigation, but, I-ought to say that the results obtained do not- 
depend upon the exact truth of every step of this train of 
reafoning. e ° 

This is in reality a matter of fact investigation undertaken 
with the view of ascertaining whether or not there is any re- 
cognisable connexion ebetween these two wegthers in Great 
Butain. The result obtained I may add was reported to the 
Solar Physics Committee, and by them communicated to the" 
Royal Society, ' 

In order to avoid as much as possible the influence of locality 
I obtained through the kindness of the Meteorological Council 
the diurnal temperature ranges at Stonyhurst, Kew, and Falmouth 
for the years 1871 and 1872, I obtained likewise through the 
kindness of the Kew Committee, the diurnal ranges of magnetic 
declination at the Kew Observatory for the same two years, 
excluding disturbed observations, The temperature ranges dis- 


~ cussed are theréfore the means of those at the three observatories 


above méntioned, and still further to tone down or equalize 
individual fluctuations, the daily numbers exhibited are each the 
‘sum of four daily ranges the two before and the two after. 
Finally the object being to represent fluctuations of range rather 
than their absolute values, a daily series representing the mean 
* of twenty-five daily numbers has been obtained, Each daily 
number is thus compared with the ‘mean of twenty-five daily 
numbers: both columns being symmetrically placed with regard to 
time and the differences whether positive or negative between the 
two columns is taken to represent temperature-range fluctuations, 
A precisely similar course has been taken with respect to the 
Kew declination ranges. 7 S 
By this means two years of daily numbers, sometimes positive 
and sometimes negative, representing temperature range weather, 


` „and two years of daily numbers sometimes positive and some- 
- times negative representing declination range weather, have 


been obtained, The next object is to compare the two series 
with one another. ~ 

Now when two series of waves representing elevations and 
depressions come together it is well known that we shall have 
the greatest result when the crests of the one series coincide with 
the crests of the other, and the smallest result, perhaps even 


* none at all, when the crests of the one series coincide with the 


fa 


hollows of. the other, This indeed is the well known explanation 
of musical beats. e n 

Now if there be any marked likeness b@tween the two weathers 
and if it be true that declination-range weather precedes tempera- 
ture weather by six or seven days, the algebraic sum of the two 
sets of fluctuations representing these weathers will be greatest 
when the declination is pushed forward in point of time so that 
the declination fluctuations of to-day shall be summed up with 
the temperature fluctuation, six or seven days after. 

For suppose that the declination fluctuation of to-day is repre- 
sented by a very large positive number ; if the above theory be 
true, the temperature fluctuation six or seven days afterwards will 
be represented by a large positive number also, so that we shall 
have the:addition of two large posifive numbers, whereas, if we 
add the declination weather of to-day.to the témperature weather 
of to-day it may chance that we are really adding a large positive 
to a large negative quantity in which case the result will be very 
small. + It may also- happen, that this gmount of precedence. of 
declination-wenther is greater.at one season of the year than at 
another. : i 

We have therefore to pursue a plan somewhat of the following 
nature., Takea month’s temperature-weather say for the month 


`~ 


- T ; - 
of August and add to it'a month’s declinatio-weather, extending 


say from July 21st to August 21st, let the sum be 262. . Here e 


the declination month has been pushed forward 11 days, Next 

pusk it forward 12 days and let the sum be 273, then 13 days’ 
and let the sum be 276, next 14 days and let the sum be 270. ` 
It thus appears that the greatest sum is got by pushing the decli- 

nation forward 13 days, and we may therefore presume that at 

this season of the year 13 days denotes the precedence of the 

declination weather. : 

On this principle the following table has been constructed. 

` Table showing by how many days the declination-range fluc- 
tuation precedes the corresponding temperature-range fluctuation. 


i Precedence of Declhmatiog. 
aaa ng to middie First year. Second. year. B ‘Mean. 
o January ... we oo » 8a. 8 

- February Sec 6 w4 e 5 
March 6 5 ee 55 
April 5 5 tee 5 
May 9° 9 was 9 
June 7 9 9 tet 9 
July ai less 12 II see I1'5 
August Gs 13 : 13 ai 13 
September 9 “a 49 ak 9'5 
October ee vi ms 5 ae 6 
November 10 Py. 85 
December 12 — ee 7 


It thus appears from each year that the precedence of declina- 


tion is smallest about the equinoxes, and greatest abaut the 
solstices, and it seems prcbable that were a considerable number 
of years so treated, more exact -values would be obtained. 
Having thus determined the amount of precedence of the declina- 
tion from month to month, the next point is to ascertain to what 
extent the two fluctuations when brought together in a manner 
regulated by this precedence show any distinct resemblance to 
each other. ‘This has been done in a graphical representation 
which accompanies the report above-mentioned and I think I 
may say that there is a considerable likeness between the two 
curves, the one ‘exhibiting temperature-range weather and the’ 
other declination-range weather so pushed forward. 

It would thus seem zs ifta comparison of magnetical and 
meteorological weather might be made a promising subject of 
inquiry besides being one which may perhaps lead results of 
practical importance, ` 

On a Supposed Connection between the Heights of Riversand the 
number of Sunspots on the Sun, by Prof. Balfour Stewart, 
M.A., LL.D., F.R.S.—While a connection between the state 
of the sun’s surface as regards spots, and the magnetic state 
of the earth,- may be ccnsidered as well established, the fact 
of a connection between sunspots and terrestrial meteorology 
is still sub judice, and without attempting to assert the truth of 
such a connection, the following may perhaps: be regarded as a, 
slight contribution tending to throw light ‘upon the subject. 
The heights of the rivers Elbe and Seine have already been 
examined by Fritz, who reported in favour of such a connection 
as would make a great height correspond to a large number of 
sunspots, and all that I have done has been to treat the evidence 
in a somewhat different manner, I divide each sun period with- 
out regard to its exact length into twelve portions, and put 
together the recorded river heights, corresponding in time to 
similar portions of consecutive sun-periods. I find by this 
means residual differences from the average, representing the 
same law whether we take the whole, or either half ofall the 
recorded observ&tions, and whether we take the Elbe or the 
Seine. This law is that there is a maximum of river height 
about the time of maximum sunspots, and another subsidiary 
maximum about the time of minimum sunspots.. It is of interest 
to know whether the same behaviour is followed by the River 
Nile. Through the kindness of General Stong Pacha,- and 
through the Science and Art Department, South Kensington, 
information has been obzained about this river. This informa- 
mation shows us that the Nile agrees with the European rivers, 
in exhibiting a maximum.about the times of maximum sunspots 
and a subsidiary maximum abqut thetime of minimum sunspots, 
only the subsidiary maximum jis gréater than for the European 
rivers already named, . It also appears that the date of maximum 
height of the Nile is latest on these years for which the yearly, 
height is greatest. 
far removed from a solar maximum, and I am thus induced to 


think thatthe Nile may this yegr be somewhat late in attaining * 
e. ` 


its maximum tise, 


Now the present. yearas, perhaps, rot very ` 


a 
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~ mutators. 
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Contact Makers of Delicate Action, by Prof. H. S. Hele Shaw. 
—The author.has been engaged in designing a speed indicator 
in which.it is essential to have the uniform motion of a revolving 
disk. This disk is subject to varying resistance, so that,for 
driving it, clockwork, even though powerful and. expensive, 
could scarcely be depended upon. It therefore seemed: best to 
employ an electro-magnet acting on a ratchet wheel and con- 
trolled by a clock. This clock for the purpose might then be a 
common one, with lever escapement.. Upon enquiry there ap- 
peared. to be no contact maker at once, absolutely reliable, 
suitable for continuous use, and at the same time sufficiently 
delicate in its action, i i 
> In an igstrument of this kind for completing circuit it is 
necessary to ensure sueh a close approach of the surfaces formihg 


the opposite poles as practically amounts to absolute contact, 


With small differences of potential and without previous contact, 
thé exact distances across which the current will flow appears to 
be at present unknown. According to Prof. Guthrie the terminals 
of 50 or 60 grove cells may be brought to within .1-roooth of an 
inch without any indication of the passage of a current. Prof. 
‘Tyndall‘says that a battery of more than 1000 cells.is required 
to cause a spark at I-roooth of an inch, ard Prof. Sylvanus 





| Sectional Elevation. ae g 
3 Electrical Contact Maker (full size). ; 


to increase by increasing the pressure with which they are brought 
into contact. The conditions of the problem under consideration 
do not admit of this being done to any appreciable extent. 
Thus, even when chemical compounds are ‘prevented from 
forming on the ‘surfaces, dust and particles floating in the air 
„are liable to become deposited between them, dnd render contact 
uncertain. s 
For these reasons contact of the second kind which is known 
as rubbing or sliding contact has been largely adopted. This 
action may bamade perfectly reliable, and is suitable where the 
motion is not rapid as for instance with switches and com- 
But considerable energy may be absorbed in over- 
coming friction. Those clockmakers who employ it, appear to 
do so only for large clocks. The third method Ims, as far as the 
author ,is aware, been adapted in only one way, though in that 
way with eminent success, A c@ntact maker of this kind is used 
by Mr. Hargreaves of Leeds, who has had it at work for fifteen 
years. A metal roller with rounded edge runs upon and betweén 
two metal rails of circular section, thus making contact between 
them. Contact is broken when the roller passes over a gap or 
joint to another pair of rails. When the roller is moving along 
the rails, there is a slight rgbbing action, by reason of its regting 
between them. This is almest certain to produce electrical 


Thompson mentions I-10,000th of an inch as the distance. sTo 
ascertain the quantity exactly, appears impossible without the use 
of an instrument of such refinement as Whitworth’s millionth 
measuring machine, a modification of which might be very - 
appropriately employed for the purpose, The distance no doubt 
is extremely small, and the conseqtent difficulty in the way of 
ensuring electrical contact when the opposite poles are the sur- 
faces of two solids, seems to merit a brief consideration. 

The ways-irf%vhich two such surfaces are brought together: may 
for convenience be divided into (1) a relative motion of the two 
terminal surfaces, normal to both ; (2) a motion tangential to 
both ; (3) a motion compounded of these two, The first mode 
is very common with rapid contact makers, such gor instance of 
those with electric bells and telegraphic transmitters, but these 
require an appreciable amount®of force to work them, That 
contact makers cf this kind are not suitable-with delicate clocks 
is the testimony of every clockmaker to whom the author has 
spoken „One of these instruments of very delicate construction 
required the weight ‘of nearly one gram to ensure electrical 
contact, and then could not be entirely relied upon. There is 
no doubt that when two surfaces of solids touch only lightly phe 
area of contact is exceedingly small. This area may be made 
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contact, which is even found to occur without failure when the 
whole is covered with dust, The metal employed is gold, which 
with a weak current, ig#ound to last much better than even 
platinum. With a Strong current the metal oxidises, and more- 
over, though working admirably with a-heavy pendulum, the 
resistance is tob great for a delicate escapement to ovércome. - 

The use of a liquid terminal with which the the other terminal 
(being solid) is brought into contact obviates most of the fore- ' 
going difficulties. Of all liquids mercury is the only one which 
can be practically employed. There are two objections to its 
use which have hitherto prevented its being used for, more than 
temporary and experimental purposes:— ^` pth st 

1. The fact that it readily combines with oxygen on the 
passage of an electric spark. | ot x 

2. ,The difficulty of rendering a contact maker of this kind 
portable. ‘ -` Be od 
` The author has endeavoured to overcome the first of these by , 
causing contact to bemade in a gas which has no action on the 
mercury. - The way in which this is done is as follows% A short 
glass tube closed at its upper end (such as an inverted test tube) . 
1s filled with mercury, and inverted in a vessel of mercury. The | 
mercury is then -partially displaced by hydrogen gas. A very 
light bent lever working on a pivot is connected with a platinum 
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* wine, which passes through the mercury into the gaseous space. 


“ness is quite sufficient to do this. 


*. mercury-in the capsule, 


. constancy of the battery. ` 


, 


Tt there makes contact between the mercury below, and a smaller 


. quantity in an insulated capsule within the tube.. The lever is 
. worked from. the outside by mere contact with the escapement 


wheel of an ordinary clock, n hich owing to its extreme sensttive-: 

The positive and negative 
poles of the terminals are connected respectively with the 
‚mercury in the capsule and that in the vessel. Itis evident that 
although the lever is always in electrical contact With the mercury 

“in the vessel, the circuit is only completed when it is brought into 
contact with that in the capsule. : . 

Varicus experiments have been made with this instrument, and 

the-result has been completely satisfactory. With a battery of 
fifteen Grove cells the surface of the mercury was-brighter ať the 
end of half an hour than at she beginning of the experiment, 
-although a much more brilliant spark was visible than when 
eontact- was made in air. . After three weeks of intermittent 
working for. periods of sometimes as much as twelve hours but 
with weaker batteries, the mercury :emained quite clean. 

The present form of the instrument 1s shown in the annexed 
figgre. The general action is similar tg the one already desctibed 
A, being the gaseous space, D, the capsule of * mercury, E, the 
escapement wheel. The chief improvements to be noted are :— 

1, Contact is made and broker at F instead of at D, thus pre- 
venting sensible loss by volatilization from the Small quantity of 

x i The wire D F is insulated from the 
bent lever by the glass junction at H.: 


2. Portability is secured by having a plug, K, shown in dotted - 


lines, which can be screwed down and a gland L, by means of 
which the wire can be packed by an india rubber washer, M. 
The lever and balance weights, w w, are made to go within the 
lid which can be taken off the bottom and screwed on to the top 
(as shown by the dotted lines); This keeps in any loose mercury 
above the plug. 

3. , The lever is so arranged that contact is only of momentary 
duration, a point of no little importance in connection with the 


—— 


SECTION C—Groxocy 


On the Geology of the Channel Tunnel, by Prof. W. Boyd 
Dawkins, F.R.S.—He laid special Stress on the fact that the 
line of faults both on the English and French coast are small, 
neither of them have throws of more than 38 feet, and even this 
magnitude is tare, he therefore considers the chances of the 
older porous rocks being thrown by them is well nigh impossible. 
He considers, however, that in some cases this fault acts as ducts 


+ conveying water downwards, and he ascribes to one of these 


faults the well-known springs on Abbot’s Cliff, known as the 
“ Lydden Spout,” x. The lower beds of the chalk marl, and 
the lower part of the grey chalk, are the only strata in the chalk 
sufficiently impervious to allow of the construction of a tunnel in 
thedry. 2. That the outcrop of the chalk marl between Folkestone 
and the Shakespeare Cliff, is the best position for a tunnel, which 
could strike the lower part of the chalk marl, and remain in it 
throughout, so as to join the workings of the French Channel 
Company, which are being carried on in the same horizon. 3. 
That the faults in the lower part of the chalk would not now allow 
of free percolation of water, and.are not likely to become a serious 
obstacle to the work. 4, That the strå above the chalk marl 
are so porous and traversed by open fissures that they allow of 
free access to water both sub-aerial and marine. He c »siders 
that on the French side the recks are far more shattered and 
faulted, and more open to be traversed by water, which is now, 
howéver, being succe-sfully contended with by the French Com- 
pany. The author refers to analyses made of samples of cre- 
taceous rocks. Insoluble material m gault was 45 per cent. ; 
chalk marl (No. 1), 75 per cent. ; and only 6 per cent. in the 
more soluble part of the grey chalk; over the yellow chalk 18 
` per cent. ; while above this it is only 2 per cent. in the lower 
white chalk without flints. He @eseribed the work done’ by 
Sir. John Hawkshaw in having soundings taken in the English 
~ Charinel to ascertain the character of the Channel bottom.’ — 
. On the Proposed Channel Tunnel wn its Geological Aspects, by C. 
E. De Rance, F.G.S., described the sub-divfsions found in 1874 in 
the chalk of Abbott’s Cliff, by Mr. Hiffon Price and himself, and 
the impermeable nature of the lower beds, which support a sheet 
of water met with in springs at the outcrop, and'in wells at 


* ~ various points. He regards these underground waters as circu- 
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lating in the porcus white chalk under the sea, and he con- 
siders’ that the artificial abstraction of water by pumping, in ® - 
making the proposed tennel in St. Margaret’s Bay, will allow 
the percolation of sea-water to the extent of a million gallons 
of water in each mile driven daily, and therefore offers great diffi- 
culties in the way of the construction of a sub-marine tunnel 
which are fiot presented by the lower beds of the chalk marl. 

Evidence of Wave Action at a Depth of 40 Fathoms m the 
English Channel, by A. R. Hunt, B.A., describes 16 localities . 
in which pebble have been dredged off the Start Point in 34 
fathoms of water, and the discovery of a soda water bottle 
covered with Serpulæ, and contaming 36 species of shells which 
have teen washed in, at a depth’ of 40 fathoms, by,a Brixham ' 
trawling fishing boat. E e , ; 

List of Works on the Geology and Paleontology of Oxfordshire, 
Berkshire, and Buckinghamshire, by W, Whither, B. A.—This 1s 
a continuation of the Ccunty or District Lists, of which a cata- 
logue was given at the head of the Welsh List in the Report for - 


-1880 ; the present list contains nearly 300 references. 


On the Equivalents in England of the * Sables de Bracheitx,” 
and of the Southern Limits of the Thanet Sands, by J. Prestwich, 
M.A., F.R.S,—The author ‘dwells on thé importance of esta- 
blishing in adjacent separate basins, a certain number of. well- 
defined horizons. The lignitic and freshwater beds of the Paris 


‘Basin, and of the Woolwich and Reading series, form one such, 


but he considers the correlation of the beds beneath to be not 
yet satisfactorily e-tablished. The author correlates the Man- 
cheux sands with the lower ends of the Woolwich series,and he 
is confirmed in this view by M. Desharges, and he further 
is of opinion that the Thames sands are ab-ent in the Paris 


-Basin. 


Cn the Formation of Flints, by Prof. W. J. Sollas, M.A.— 
Flints are ‘iltceous pseudomorphs after chalk.” Three different 
stages in tbeir formation are to Be distinguished: (1) the silici- 
fication of the foraminifera, ccccoliths, and calcareous granules 
of the chalk gives rise to siliceous chalk; (2) a deposition of silica 
follows and ; roduces white or grey flint ; (3) as the deposition 
of silica continues it fils up and obliterates the pores of the 
opaque grey flint, 1endering it black and translucent, thus the , 
common d/ack flint reulis. Flint nodules are sometimes found 
in which all thrée stages are still represented, but more frequently 
only the last two: thus grey spots and blotcheseare seldom 
absent from black flint, wbilst- ın many cases the two hinds 
regularly alternate and thus produce the phenomenon of banded 
flint; which has up to ths time remained without any satisfactory 
explanation. > 

On some Fossils from the Inferior Oolite, by the Rev. G. F, 
Whidboine, M.A., and Prof.» W. J. Sollas, M.A.—Describes 
bivalve shells of mollusca chiefly in the Jermyn Street Museum, 
and 8 new species of sponges, of which 4 belong to 4 new , - 
genera. el 7 

Mention of an Example of an Early Stage of Metamorphic 
Changes in an Old Red. Sandstone Conglomerate near Aberfoil, 
by Prof. James Thomson, LL.D., F.R.S., describes fractured 
quartzite pebbles which he regards as originally a plastic body, 
which first bent, and then broke, and that the present brittle 
appearance has been induced at a late era, and he refers their 
origin to metamorphic action. ` 5 r 

On Featurés in the Glacial Workings noticed on Sandstone 
Conglomerate at Skelmorlie and Aberfoil, by Prof. James Thomson, 
LL.D., F.R.S., describes a railway cutting half a mile from 
Aberfoil. At 150 to 2co feet above the sea occurs striated 
sandstone, on, which were glaciated pebbles, behind which 
occurred tails of fine mazerial, 5 or 6 feet in length, in the direc- 
tion in which the ice travelled. Examples have been found by 
the authér showing distinct traces of the ice moving up hill, - 

Problems itz the Geology of the Channel Islands, by the Rev. E. 
Hill, M.A., states the work done by the late Prof? Ansted leaves 
much to complete, and is’of opinion that there is here a fine 
field for detailed investigation. - 4 7 
- Notes on thg Geology and Mining of the United States of 
Columbia, SA, by R. B. White.—This paper gives an ex- 
haustive report of the.range of, metaks in time and space in this 
region, and the application of facts observed, to other districts. 

Suggestion for a Revised Classification of the British Eocene, 
by J. S. Gardner.—Some modification in the classification of the 
Eocene has bécome desirable, through.the transfer of the Upper 
Eocene group of Edward Forbes to the Oligocene formation. 
The discovery of several distinct floras seems also to necessitate 
cerfain alterations in order fo Bringeperiods founded originally 
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on changes in moljusea. into harmony with the more striking 
changes indicated by the plants. A grouping is suggested which 
separates the London Clay from ‘the Lower Eozene, and brackets 
it with the Lower Bagshot Beds as a Middle Eocene. The 
Middle Bagshot series forms the Upper Eocene, while the Upper 
Bagshot may remain a member of the same formation, or find a 
place in the Lower Oligocene, Refers to the changes of climate 
inthe Tertiary epoch, , = - : > 

On the Classification of the Oligocene Strata in the Hampshire 
Basin, by J. W. Elwes, describes results of investigations in 
Hampshire and the Isle of Wigh:. In the latter district he con- 
siders that Prof. Edward Forbes was correct in stating that there 


is only one marine series in the Headon and Brockenhurst group, 


but he corfiders, with, Prof. Judd, that there are at least tWo 
marine zones, the Brockenhurst zone, lying at the base‘of the series, 
instead of ahpve the Middle Headon Venus bed. The author 
found the southerly dip “at Totland Bay, as described by Prof. 
Judd, bnt found no evidence of the local flexure described by 
that author, by which the latter explains this section, in opposi- 
tion to the view of the late Edward Forbes, 

On the Outcrop of the Brockeshurst Beds neer Lyndhurst, by 
E. Tawney, M.A.— Fossils characteristic of the rich beds which 
he had been lately working in the railway-cutting near Brocken- 
hurst, were found by Mr. H. Keeping, at Cut Walk Hull, Lynd- 
hurst,, in 1858, The well at Emery Down, closely adjacent 
also, ‘yielded the same fossils in 1863. The excavations which 
the author had lately carried out with the assistance of the Rev. 
j. Compton, of Minstead, on several sides of this hill, show the 
succession of‘ the beds to be on the base of the hill, Upper 
Bagshot sands, next in ascending order, freshwater Lower 
Heaton; Marine Brockenhurst bed, VoHela geminata zone, fol- 
lowed by beds not explored, ccncluding with the freshwater 
The saccession is therefore 
that of Whitecliff Bay. The thickness of beds between the 
freshwater Lower Heaton and the Osborne marls is about 100 
feet, The discovery of freshwater Upper Heaton beds at 
Roydon brick-yard was announced, ~ 





. SECTION IC—BioLocy 
` e Department of Zoology and Botany i 


On a New-Principle affecting the Systematic Distribution of the 
Family of the Torpedinide; and on the Probable Occurrence of 
the T. Occidentalis (Storer) on the British Coast, by Prof. Du 
Bois Reymond, F.R.S,—The author referred to the researches 
of Prof. Babuchin, of Moscow, o2 the development of the elec- 


trical organs of Torpedo, who has established that these organs ` 


are formed by the metamorphosis of striated muscle, and that as 
they grow they increase in size, not by the addition- of new 
columns and septa, but by the grcwth of the calumns and septa, 


‘so that the number is the same in adult aud young specimens.’ 


He then passed on to the consideration of the part which this 
fact—known as ‘delle Chian’s and Babuchin’s Law—plays in 
the distribution of the Torpedinidæ. He thought that the 
average number of columns ought henceforward to form a part 
of the diagnosis of the species of Torpedinide—a matter which 
has hitherto been entirely overloozed by zoclogists. He referred 
to the species of Torpedo of John Hunter, and showed how 
Hunter’s conclusion that the columns increase in number as well 
as size was erroneous, and described fully the 7. occidentalis on 
the British coasts. 

On Cephaliscus, a New Form a.tied to Rhabdepleura (Allman), 
by Prof. McIntosh, F.R.S.—This new form was very fully 
described, and its relation to Rhabdopleura of Allman, which we 
know .as.a somewhat abnormal Polyzotn, wes discussed. It 
differs from Rhabdopleura in regard to the cenectum, in the 
much greater® size of the buccal shield, inthe remarkable 
branchial or textacular plumes, in the strugture of the pedicle, 
and the perfectly free condition cf the polypides. ‘Cephaliscus 
and Rhabdopleura agree in the absence of the caJyciform mem- 
branes connecting the bases of the tentacles, in the position of 
the mouth, which opens behind ‘$e buccal shield, in the general 
structure of the alimentary canal, and in.the position of the anus. 
The ‘development of the young buds is similar. Both forms 
connect the ordinary Polyzoa with Phoronis. . 

On an Instructional System of Arrangement in Provincial 
Museums, by E. T. Motti—The enthor suggests a combination 
of a typical collection of the entize fauna of the globe with that, 
of the local species, the lat®r being on the ground row, Both 


scientifiè and vernacular names being givgn-on labels c®rre- ° 
sponding with a cheap popular guide-book, : 

Injurious Parasites of Egypt, by. Dr. Cobbold, F.R.S.— 
Egypt is a grand field for the helminthologist, since not only is 
that country the headquarters, so to say, of one of the most 
dangerous of human parasites,ebut ft swatms with others possess- 
ing scarcely less practical importance, whilst it likewise enjoys 
the distinction of having made us acquainted’ with parasitic 
rarities not kifown to occur in any other part of-the world. - 

The most dangerous parasite is Bilharsia ıhematobia. ‘This 
was so named by me in honour of Dr. Bilharz, who frst dis- 
covered it at Cairo in 1851. A few years later I detected the 
same species of parasite in a monkey; and since the year 1856 
confirmatory discoveries and observations, made both at home 
and abroad, have very greatly ettended, though they have by no 
means completed, our necessary knowledge of the natural history 
of the creature. In this connection it is fitting that we should 
signalise the labours of Dr. Prospero Sonsino, whose residence 
in Egypt-has enabled him to contribute facts of great. interest, 
It is to Sonsino that we owe our knowledge of the fact that 
cattle and sheep are alsogliable-to be infested by Bilharzza,ebut 
the species is not the same as that which invades man and 
monkeys. i 

The Bvharsia is a genuine fluke parasițe of the digenetic kind, 
and therefore réquiring a change of hosts. It differs from the 

eordinary sheep-fluke and its allies in being unisexual.. In other 

words we-have male and female Ai/harzte, the male being the 
stouter of the two sexes. This is an unusual circumstance 
amongst parasites. Again, these Bi/harzte differ in respect of 
habitat, for, instead of occupying tbe liver-ducts and intestinal 
tract, as most flukes do, they take up their abode within the 
blood-vessels of the victim. d ; 

Although the parasites are individually small, the slender 
females -being less than an inch in length, the presence of any 
considerable number of them gives rise to a formidable malady, 
which, in some cases, proves fatal. The disorder thus oceaciened 
has recsived varioug names, but it is sufficient to speak of it as 
the endemic hematuria of warm climates, Dismissing the purely 
professional aspect of the affection, and viewing the matter as a 
question of public health specially affecting European residents 
in Egypt, I may state that I have recently seen six officers of the 
Ea tern Telegraphic Company, who contracted the disorder in 
the neighbourhood of Suez, and also another gentleman who 
obtained the parasite in Natal. In all of these instances the 
immediate cause of the parasitic invasion} was due to their 
having carelessly drank unfiltered water. In all the Egyptian 
cases this took place during shooting expeditions along the banks 
of the Cairo-Suez Canal. ` SA peir 

Thus, all the evidence of a practical sort that we have obtained 
as to the cause of the endemic ıs in perfect harmony with that 
which has been derived from scientific inquiry. So far as our 
investigations have been pushed, it is clear that in respect of 
Bitharza. hematobia, the natural history phenomena do not 
differ in any very essential particular from those that occur in ` 
the case of ordinary flukes. We have a similar mode.of origi- 
nation, the same rapid growth and development attended with 
metamorphosis, and likewise a change of hosts. aren 

Practically it is of little moment what water. snail: or other 
aquatic organism holds the cercaria of Bilharzia. Infection fol- 
lows as well from the inggstion of the free-swimming cercaria as 
from the ingestion gf @fe intermediate hosts. It comes to the 
same thing in the end. Canal water-drinking in Egypt is the 
direct cause of the Bilharzia infection, and of the consequent 
endemic hematuria, This being so, simple filtration is in most 
cases a sufficient protection, To European residents, therefore, ; 
the drying up or damming up of the fresh-water canals is notan ` 
unmixed evil, because it insures greater freedom from parasitic 
dangers ; moreover, it induces efforts to remedy the evil. Of | 
course these efforts will correspond in magnitude with the neces: ` 
sities of the case. 

Unfortunately, there are other parasites whose entrance into 
the human- body by meanwof water-drinking is of constant 
occurrence, and they are often found associated together in one 
and the same person. The other specially obnoxious endemic 
worms aré Anchylostoma duodenaleand Pilaria sanguinis hominis., 
Speaking of the collèctive ré/e of the three parasites,eDr, Son- 
sino says that ‘‘they concur in the production of. a large-mor- 
tality of the natives,” and the mischief they thus occasion’ “is . 
not sufficiently appreciated.” , p . 

How fatal the Axchylostoma may prove in other- countries - 
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* thar Egypt was recently. seen in the’ endemic outbred which 
carried off some of the labourers during the formation of thé St. 
` Gothard Tunnel. , Many disputes and misunderstandings at first 
prevailed respecting the váž% of this Entozoon. Having been 
called “‘ tunnel trichinosis,” this disorder. got sadly mixed up 
with affections having a totably-djfferent character and history. . 
Similarly, the blood-letting habits, of Bi/zarséa and Anchylosioma 
- having produced analogous.symptoms, the two disorders were 
called Egyptian. chlorosis, -intertropical anzemia,@and so forth. 
Recently our knowledge of the geographical distribution of the 
Anchylostoma has been extended by the discoverg of Prof. 
McConnell, who finds that the parasite is more or Jess prevalent 
‘in India, Wherever it is to be found, its power for mischief is 
the same, and its mode of entrance into the human frame can 
only occur through the medium ef water. 
. As regards dangers arising from external attacks by water 
parasites, little need be said. Troops invading foreign lands are 
now better furnished than formerly in the matter of clothing and 
other protective aids ; still there are points worth mentioning, 
especially as in the heat of a campaign the distress from thirst 
oftgn compels the soldier to drink the filthiest of waters, One 
quotation will suffice During the invasion® of Egypt by 
Napoleon, the French soldiers were much distressed, and often 
laid themselves flat‘on the ground to drink. Their mouths and 
. nostrils were thus attacked by leeches. The species responsible 
“for these assaults is the Wemopis sanguisorba of Savigny. These, 
free parasites not only attacked the men, but also their horses, 
camels, and cattle. , 

On the Brown Coloration of the Southampton Water, by Arthur | 
Angell, Ph.D.—-The author has found that this coloration 1s 
very irregular, and even occurs in isolated patches ; he showed 
that the coloration is due to a brown organism (Pendinium 
Juscum) j‘he has been able to obtain from it brown and green 
solutions, which both give the spectroscopic appearances charac- 
teristic of chlorophyll. He discussed its probable animal or 

- vegetable nature, ‘but favoured the latter view. 


~ 


‘Department of Anatomy and Phisiology. * 


‘Dr, Fraser proceeded to the description of his results on the 
early development of certain rodents, illustrating his remark ‘by 
drawing on the board. He showed that the guinea-pig, stead 
of standing isolated among mammalia by its peculiar form of 
development, shared this isolation among rodents with the rat 
ard the mouse. He traced the history of the ovum from the 
sixth day after union of the sexes, up to the .formation of the 

_ allantoic circulation. Dr. Fraser, whose work 1s still incom- 
plete, but who is, at present busy with the earliest condition of 
the ovum, offered no explanation of this important result. He 
insisted, however, upon the hypoblastic layer being external 
from.the close of segmentation, and that the inversion of the 
layer therefore’ existed, in these three animals from the earliest 
segmentation phenomena, 

Prof. Allen Thompson made some remarks upon the general 

ı excellency and-result of the work as changing our ideas-on the 
mammalian development, and stated that as Kolliker had just 
found the hypoblastic layer in the amnion of the rabbit, we 
must be prepared for great changes in our received opinion on 
this subject. j ‘ 

On the Homologies of the long Flexor Muscles of the Feet of. 
Mammalia, by G. E. Dobson, M.A., M.B..—Dr. Dobson dealt 
with the homologies of the following les:—Flexor Digi- 
torum fibularis= Flexor hallucis longus; 2. Flexor Digitorum 
tibialis= Flexor Digitorum longus ; 3. Tibitalis positicus. He 
explained by means of drawings how these muscles partially or 
totally supplanted one another ın different animals. From the 
examination of a large number of animals he fonnd the flexor 
fibularis existing in all and exhibiting but few modifications, 
while the other two were subject to much variation, or might be 
absent. He deduced from his dissections that the variation of 
the flexor tibialıs had not been properly understood, its real 
homologues having been named “dzalis porticus accessorius 
secundus, ot interius,, while it was supposed the muscle had 
undergone fusion with the fexor fibularis. 

On the Nature of thet" Telson” and “ Caudal fusca of the Crus- 
tacea,” by M. M. Hartog, M.A., D.Sc.-—Dr. Hartog sent a short 

. 'paperto explain that the telson in the highererustacea is equivalent 

to the: last segment of the Nauplius tËdy, together with an im- 

mensely developed postanal portion composed in varying pro-' 
portions of the supra-anal plate and the adnate fuscal processes. 

‘The fuscal.processes he regards as outgrowths of this telson not 
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“strictly comparable to limbs, but rather -tê the priinitive-paired 


outgrowths of the body-segments which have become limbs else- 
where by the development of basal articulations and-a proper 
musculature, f i : 
onsideratipizs arising from Kochs Discovery of the Bacillus 
of Tuberculdsis, by F., J. Faraday, F.L.S.--Two great disco- 
veries, Pasteur’s discovery of the decreasing virulence of specific 
disease germs when kept in the presence of oxygen, and Koch's 
discovery of the bacillus of tuberculosis, have been made 
within the past two years. The author suggests a possibly usé- 
ful’relation between these discoveries. 
tion of Dr. Wiliam Roberts, F.R.S., of Manchester, in his 
address to the Medical Association in 1877, that disease. germs 
may be “sports” from harmless saprpphytes which have 
acquired a parasitic habit, he asks whether deprivation of 
oxygen, or cultivation in gaseous mixtures from which the 
normal supply of free oxygen present in*good ‘ur if absent, may 
not have an influence in converting harmless germs present in 
the atmosphere into the bacilli of tuberculosis. He refers to 
Carl Semper’s researches on the influence of the environment on 
animal modification, and to the fact that many larvee of insects 
live in situations where the air is undoubtedly mixed with gases 
which the higher vertebrata could not breathe-without injury, 
and suggests that the adaptability of organisms, and ther im- 
pressionability by surrounding conditions, may increase as the 
scale of life is descended. He also refers to a paper by Mr. 
Frank Hilton, F.C.S., read before the Chemical Society, on 
experiments with bacteria in various gases, Mr, Halton gave 
the chemical results, but it would be interesting to kndéw. the 


Referring to the sugges- | 


influence of cultivation in such media on the character of the ' 


bacteria themselves. Dr. Angus Smith has aigued that the 
putrefying process, when carried on in confined places, such as 
sewers, may develop disease germs whicli are mot deyeloped 
when the same process goes on in unconfined places ; ‘typhoid 
fever seems to be developed by processes in sewers, which, 
carried on in the Clyde, for instance, do not originate any well- 
marked disease. Analogous conditions may be presented in the 
lungs of persons engaged in dusty trades, breathing vitiated 
atmosphere in ill-ventilated rooms, or engaged in sedentary 
occupations, and not taking healthy exercise ; and also in the 


lungs of persons who are hereditarily narrow-chested, weakly, . 


and of feeble inspiratory habit. Innoxious germs pyesent in the 
atmosphere may be inhaled and retained in the lungs of such 
persons, and there by suscessive culture and deficient aération 
acquire a parasitic or deadly character.. The author refers to 


Pasteur’s method of restoring the virulence of ‘attenuated? ` ` 


germs by successive culture in the bodies of different animals, as 
possibly explaining the communication of tuberculosis to persons 
of sound constitution, the parasitic habit of the tubercle ‘sport ” 
being so strengthened and confirmed by successive culture under. 
the assumed favourable conditions as to enable it eveitually to 
establish itself under certain conditions in a milieu which would 
not be suitable for the origination of the culture. He refers to 
a new treatise by Dr. Ferdinand Kroczak, of Brimn, entitled 
“Die Heilung der Tuberculose,” and shows that Dr. Kroczak’s 
arguments in support of the special treatment recommended by 
him are in harmony with the hypothesis advanced. 

The decrease of mortality from consumption in the army since 


the improvement of barrack ventilation, and the relief afforded ” 


to patients by sea-voyages, the air of pine-woods, carbolic acid 
inhalations, and other suggested remedies, is also referred to as 
giving support to the hypothesis. 

On the Kidneys of Teleostei, by W. Newton Parker. In fol- 
lowing the investigations of Prof. Balfour, who showed that in 
certain adult Teleostei, as well as in Lepidosteus and Accipenser, 
the so-called *‘head kidney” contained no urniferous tubules, 
but was composed entirely of highly vascular lymphatic tissue, 
the author finds that in some Teleostei the sowalled’ ‘‘ head- 
kidney ” has precisely the same structure as the rest of the kidney 
in mesonephros. , He nevertheless holds that Prof, Balfour's 
view is correct, and explains the circumstance by supposing that 
the mesonephros has grown forwards so as to take. the place of 
the larval pronephros. e i i 

On the Perception of Colour Mn Man and Animals, by Dr. S. 
D. Macdonald, R.N.—Dr. Macdonald read a.paper, in which 
he endeavoured to show the near relationship of perception of 
sound and light, comparing different colours to different notes. 

On.the Structure of the Muscular Tissue of the Leech, by T.W . 
Shore.——The author described his research, summing up as 
follows i—1. The muscle of ¢eecheconsist “of elongated tubes 
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with two coats—a sarfolemma and contractile layer—the inner” 


o surface of which is irregular, and gives rise to-an apparently 
granular contents, 2. In living condition it is unstriped. 3. 
- There are no nuclei, 4. Transverse striation may be’ produced 
post-mortem,’ the result of three changes :—e. Regular arrange- 
ment:of the papillae on the inner surface of the contractile layer, 
~ B. Folding of the surface of the sarcolemma. y. Splitting into 
- segments of the contractile substances which subsequently con- 
tract. 5. The contractile substance coagulates, forming myosin, 
which subsequently contracts, 6. The rapidi:y of contraction 
. gives rise to varying appearances of fissures, striations, &c. 
-.A Improved Method of Direct Determining of the Contraction 
Wabe in Curarised Muscle, by E. A. Shaafer, F.R.S.—In this 
‘method, ‘iftstead of ysing levers which wnite directly on* a 
blackened ‘surface, the levers are cau-ed to successively break 
galvanic circuits connected with a Ruhmkorff induction apparatus, 
` the ends of thé sefondar coil being so arranged that the sparks 
are ‘transmitted throngh a sheet of smoked paper, turned rapidly 
“by meansiof a spring myograph. A time tracingis at the same 
time recordéd, on the paper. 
| On the Presence of a Tympanum in the Genus Raca, by G. B. 
Howés:2-The author regards a fenestra (long known to exist) in 
the roof of the auditory capsule of the genus and its adjacent 
parts, to be a modification of what is seen in other species, 
which is correlative of the compression from above downwards 
undergone. by it, resulting in the formazion of a tympanum 
. physiologically foreshadowing the essential pracess involved in 
the elaboration of the auditory organ of the higher forms. 

Pro? H. N. Martin, D.Sc., explained briefly his method of 

` isolating the mamalian heart for experimental purposes. » 

Dogsiwere u-ed: these being etherised, were then kept alive 
by artificial respiration ; all systemic vessels, with the exception 
_of thé thoracic aorta and the superior caya were then ligatured. 
~” The heart 1s now supplied by defibrinated Gog’s or calf’s blood 
. by means of a Marriot’s flask, the whole arimal being kept in a 
„moist and. warmed chamber, Dr. Martin by these means has 
donne that either the venous or aortic pressure may be varied ia 

great limits without the rate of the beat being altered, but 

by. increasing the venous pressure very slightly, the work done 

by the organ was vastly increased. These researches are, “how- 
ever, only preJimmary. 

On some Jox Conditions of the Blood illustrated by the Action 
of Hydrocyanic Acid, by T..S. Ralph.—Having found some 
apparéntly amyloid matter in the blood-corpuscles of patients 
taking hydrocyanic acid, Mr. Ralph has examitied the subject, 
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© SECTION G—MECHANICAL Scrence. te 


Mr. B. Baker read a paper on The Forth Bridge, of which we 
recently gave an account, (Nature, vol. xxv. p. 246). The. 
author gave an amusing illustration of the size of this new 
bridge, The stature of a new born infant being 19°34 inches, - 
the average height of a guardemaif 5 feet 104, the ratio of these , 
two is as I: 3°65, and this is exactly the ratio of the span of 
the Forth bridge to that of the largest bridge at present ın this, 
country, viz. fhe Britannia bridge. The account*above alluded to 
dealt principally with the questions of size and strength ; the 
paper in addition to these points dealt with the history of nego- 
tiations and Parliamentary proceedings, and then with mode of 


` 


construction, weight of materials to be u ed, anti probable cost. `, 


No less than 42,c00 tons of steel will be used in the super- 
structure of the main spans anf 3coo tons of wrought iron in, 
that of the viaduct approach. The total quantity of masonry’ 
in the piers and foundations would be about 150,000 cubic, 
yards, and the estimated cost’ of the entire work was about’ 
41,5c0,000 though from the magnitude and novelty of the 
undertaking this must be regarded as only an approximate figure. ` 
A very fine mpdel of the proposed bridge was | placed inethe 
room. 

On the Treatment of Steel for the Citstiititin of Ordnance, ` 
by Sir W. Armstrong.—The author allyded to the want of a 
proper definition of steel. The term was formerly confined to 


siron contaming a much greater proportion of combined carbon 


and brought forward some observations which tended to show. 


that this may occur in recent paralysis, and zhe exhibition of 
various: remedies. : 


Department of Anthropolegy 


Evidence as to the Scene of Mans Evolution and the Prospects 
of Proving the same by Paleontological Discovery, by W. S. 
Duncan,-M.A.I.—Mr. Duncan urged that a Committee should 
be appointed to investigate fossil forms proving the evolution of 

“man.. The author advanced a series of arguments in favour of 
the’region of. the South of Europe and Asia as the probable 
scene of Ñian’s evolution as a likely field cf successful explora- 
tion. 

Ebb and’ flow in Mental Endowment, by G. Harris, F.S.A. 
—The theory propounded by Mr. Clarke was that an ebb and 
flow in mental capacity and maral quatities may often be dis- 
covered in the successive generations of particular families, 

. The writer.referred to the supposed transmissian of endowments 
acquired, by~ cultivation, and started the inquiry whether the 
condition-df the parent at the time of procreation of the child is 
that from, which the transmission of such qualities is derived. 

On some Customs of the Aborigines of the Ricer-Darling, New 
South Wales, ey F. Bonney.—Mr. Bonney gave the result of his 
own obsetvations, during many years’ residence, on the customs 
of the race,’ and especially on the rites and ceremonies relating 
to marriage; coming of age, burial, mourning, &c., and an 
account’of the many superstitions relating to the healing art, 

- detection of. murderers, &c. The paper was illustrated by a 
large nuinber of valuable photographs. 

The Light thrown by the Explorations of Caves on the Conquest 
of Brita, by Prof. Boyd Dawkins, F.R.S.—The lecturer 
brotight forward much important evidence drawn from the 
exploration of caves in Ayrshire and other localities as-to the 
places to which the Britons Slog ee as the advancing Anglians 
spread westward. 


than was to be found in the so-called mild steels of the present 
day, The chief distinction between iron and steel now seemed 
to be in the process of manufacture, steel being operated upon 
in the state of fusion, while 1ron was dealt-with in a state of 
agglutination. But even mild s'eel contained more carbon -tban 
was generally to be found in wrought iron and that excess small 
as it was, appeared to exercise a very important’ influence’ upon 
its qualities. These qualities had been brought out in a marked 
way m some investigations he had occasion to-make in welding, 
tempering, drawing, and annealing. The experiments were then ` 
detailed andl the spgcimen of steel shown to the meeting, One 
important conclusion was that there was much less sacrifice of - 
ductility and toughness in obtaining strength by tempering, than , 
by increase of carbon. The saving in weight of steel for a 
given purpose would thus in the case of biidges and similar - 
structures, amply repay the cost of tempering. 

Mr, T. R. Wrighton read a paper on Zhe ‘Increased - Tenacity 
in Perforated Test Bars of lron and Steel which together ‘with > 


Sih 


the former paper elicited a very interesting discussion,” particu. . . 


larly with reference to the curious phenomenon dealt with in the - 
latter. Several explanations of the result haye’been given, but - 
it appears tolerably certain that the section of ‘the test bar undér’ , 
tension is not decreased to the same proportial extent, when per-" 
forated as when solid, and this the author appeared- to think was 
due to the cutting through of the diagonal lines of stress. by the 
drilled holes, 

On the Channel Tunnel, by Mr. J, Clarke Bavisiaw: — 
The author commenced ‘by giving an account of the steps 
which had hitherto been taken in -the~ matter, “stating that 
there were two schemes for carrying out the-work. -That by the . 
South Eastern Company was the one of «whith the public ‘had 
hitherto chiefly heard, while the Channel Tunnel Company had, “~ 
been silent, waiting "for the promised Parliamentary enquiry. 
He then proceeded to disguss the geological aspect of the question 
in a most able and axjficit manner, The plan he advocated may | 
be briefly described as one to bore a tunnel which Should 
approach the coast of this country east of-Dover so as to enable 
the line to mse by the necessary gradient to the -town. , He - 
proposed to take the shortest possible route and instead’ f . 
deviating from the straight line to avoid the chance 6f coming 
upon water bearing fissures, to aim rather at dealing with’ the. 
water from this cause by powerful pumping apparatus.” He 7 
argued to show that the amount of water, so met with would 
probably be quite within the power of pumps to deal with. 
The advantages to be gained from making 4 tunnel direct froni 
Fainhole to Sandgatte were *—The shortest sea tunnel ;"as short - 
a land tunnel, as by any lme; a greater thickness ‘of chalk 
through which to tunnel; the best termination for effecting 
junctions with the existing English railways; and a termination 
affording facilities fot defgnce at a less cost than elsewheré. He 
criticised at length other proposed routes, and finally dealt with 
the proposed system of ventilation. 

On the system of Excavating the Channel Tunnel by Hy- ” 
draulic Machinery; by Mr. T. R. Crampton.—The Principal 
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feature in this proposal is that of driving the chalk cutting 
machinery by hydraulic power, the waste water being discharged 
into a vessel with the chalk débris. Chalk ‘‘cream,” is then 
formed by the revolution of a drum in this vessel, and this cream 
is pumped to the head of the werking and discharged. 

Three papers were read by Major Allen Cunningham R.E., 
whose recently published work in connection wi h the Hydraulic 
Experiments at Roorkee, gives this country a ppsition with 
regard to the subject, which it certainly could not previously 
claim, The following are brief extracts :—Ov unsteady Motion in 
Open Channels: The motion of water in open clfannels is 
essentially an ugsteady motion with interlacing stream lines ; 
the hypothesis of steady parallel motion ıs at variance with 
nature. Single velocity measurements are of little practical use, 
being only accidental values; the average of a large number is 
pretty constant, so that the average velocity should always be 
sought. The time needed to obtain these involves a chance of 
change of the external cancion. In practical hydraulics the 
forward velocity is the only v.locity considered or required. 
Floats measure this directly ; no other insttuments yield this 
quantity readily in large streams, The=@ principles are of great 
importance, and show that hydraulic experiments must always 
be tedious and expensive. — Convexety of the Sua face of Streams : 
The figure of the tran@verse section of the free surface of a 
stream, usually supposed to be convex, is here considered. 
The evidence is shown to be very small. Some new special 
experiments are cited. The conclusion is that the surface is 
probably level across.—Depression of Maxtmum Velocity: The 
line of maximum velocity in an open channel is usually below 
the surface. The cause of the depiesston is obscure, The 
wind and disturbances from the hanks and bed are usually 
supposed to be the causes. The wind is probably too incon- 
stant, The disturbances from the banks and bed seem an 
inadequate explanation. The general depression of the maxi- 
mum velocity on all verticals at all parts of a channel indicates 
some resistance from above. ‘The motion in open channels and 
in rivers flowing full shows some similarity with differences in 
detail fairly accounted for by supposing the air to be an ever 
present efficient drag or source of resistance to forward surface- 
flow, less intense than the banks or bed. If this be admitted the 
hydraulic term ‘‘wet border” must be modified so as to include 
all parts of the wet border, each with its own specific resistance. 

On Compressed Air as applied to Locomotion, by Sir F. J. 
Bramwell —The author dwelt upon the cases in which com- 
pressed air might be advantageously employed for this purpose, 
as for instance in the proposed Channel Tunnel and on tramways. 
For the latter, some altered means of traction seems for several 
reasons inevitable. One of these reasons ıs the undoubted 
cruelty to horses which is the result of the present system, The 
fact that compressed air can be satisfactorily used for this pur- 
pose 1s proved by the tramways of Nantes, which for three years 
and a quarter have been worked by this means, The various 
difficulties to be expected on any tram-line, such as those from 
curves and gradients, are to be found on that one which, running 
beside the River Loire, connects Doulon and Chantonay. The 
cars run every ten minutes from both ends of the line for fifteen 
hours each day in summer, and fourteen hours in winter, and 
during the time above mentioned there has been no hitch what- 
ever. An arrangement called the “‘ Hot Pot” is used to obviate 
the loss of energy and the inconvenience arising from the well- 
known fact that air becomes heated when*being compressed, 
and cools upon expansion. The apparatus consists of a vessel 
of water into which steam is forced at the conclusion of each 
journey. Through this heated water the compressed air is 
passed, and is thus at the same time heated and lubricated. An 
ingenious form of regulating-valve was also described, by means 
of which a umform working pressure is maintained, whatever 
may be the pressure in the air reservoirs, The two contrivances 
are combined, and together effect: (1) a great saying of power, 
and (2) a trustworthy mode of regulating the pressure, Details 
of the engines and pumps at the sfations were given, these to- 
gether working with the high efficiency of 82 per cent., that is, 
with a loss of only 18 per cent. of the total energy. The ex- 
penditure of fuel per day, under the conditions already given, 
is only 44 tons of coal, or a little more than 12} lbs. per mile 
run. e 

Three papers were read by Dr. Fleming. The first upon 
Recent Progress in Electric Ratlways was practically a descrip- 
tion of an experimental railway laid down by Mr. Edison in 
Menlo*Park, The plan there adopted is to connect one rail at 


è 
central station, the other rail being similarly connected with the 
opposite terminal. The motor has externally the appearance of 
an ordinary locomotive wizhout a funnel, containing, however, a 
dynamo, by means of which short circuiting between the rails is 
prevented, and the motive power obtained. The percentage 
of useful effect claimed by the authot was exceedingly high, 
only § lbs. of coal per hour per H.P. being used, as against 
6 lbs. with an ordinary locomotive. A speed of 40 miles an 
hour, over 8 or 10 miles, was stated to have been attained. 
These statements of the author concerning the efficiency of the’ 
system described by him. were called in question by the Pre- 
sident, Prof. Forbes, and others, who complained of the meagre 
supply of facts upon which to form an opinion on sugh an im- 
portant questicn. Dr, Werner Siemens, aè the request of the 
President, made some remarks with reference to his own ex- 
perience in electric railways, stating the lgss of powes to be one- 
fifth in winter, and one-eighth in summer, Amongst other 
things he advocated overhead connection of wires to convey the 
current, The other papers by Dr. Fleming were upon electric 
lighting and the efficiency of the Edison dynamo, 

Prof, Forbes described a very simple and ingenious form of 
electric Jamp, and then read a paper giving results of experi- 
ments on wires conveying currents, which he had embodied in 
two laws. These Jaws define the stiength of current which can 
be sent through wires of different diameters without raising the 

* external temperature above a certain limit, Law I. When the 
wire is bare and exposed to the aur, the strength of current 15 
proportional to the diameter of the wire. Law II. Whey the 
wire is wound in coils of the same size and weight, the strength 
of current is proportional to the diameter of the wire. To dis- 
cover*the first law, a thin coating of wax was put upon each 
wire, and a current gradually increacing in strength was passed 
through it until the wax melted. The strength of the current 
was then read off on a galvanometer. To discover the second 
Jaw, two equal tubes were wound with many layers of wire until 
they were of equal weight ; these were filled with water and a 
thermometer bulb inserted. The currents required to raise the 
temperature in each equally were measured. 5 

Mr. Barlow read a paper On the Mechanical Properties of 
Aluminium, This metal is used chiefly as a substitute for silver, 
but the author had found it to be exceedingly strong in propor- 
tion to its weight. Experiments had been carefully made for 
him by Prof. Kennedy, from which its valuable properties of 
ductility, tensile strength. and elasticity were fully demonstrated 
This was well illustrated by the comparative le: gth of rods cf 
uniform section, but of different metals, which could be sus- 
pended without rupture, the lengths in the case of steel and 
aluminium being equal and exceedingall others. Unfortunately 
1t 1s an expensive metal, and the process by which it is at present 
extracted leaves little hope of its use being greatly extended. 
Sir H. Bessemer said he did not think any metal could be de- 
pended on like the one in question, from the small part its weight 
took in producing its rupture. He exhibited a key of the mate- 
rial (about the size of a large latch key), and it was stated that 
45 of these would only weigh one pound. 

Mr. A. Giles read a paper on The Southampton Docks, This 
paper was listened to with considerable interest, from the fact of 
proposed local changes, which, 1f carried out, would consider- 
ably affect the port. The paper not only gave a history of the 
present works, and dealt with the future improvements, Lut 
also gave statistics of the trade of the docks as a commercial 
undertaking. 

Mr. Price Edwards read a paper Ox Sound Signals, discussing 
the various signals used on railways, ships, and the coast. He 
stated that a change was about to be introduced m connection 
with the Trinity House signals, in which a combination of high 
and low notes was to be used. A trial of explosive signals was 
also shortly to be undertaken. Allusion was ‘made to the 
unnecessary shrillnegs of railway whistles. ‘ 

Prof. W. C. Unwin read a paper on Current Meter Observa- 
tions in the Thgmes. The author described and exhibited the 
instrument which he had used, This meter differs from most 
other meters in its mode of sugpensién, being lowered into the 
water by a stout wire from a boat, proper orievtatian being 
secured by a tail or vane. The instrument is very convenient to 
use, observations being taken by one observer at an average rate 
of one in thee mmntes, The results omtained were exhibited 
by curves. 

Sir F. J. Bramwell exhibiteg and explained the action of a 
speed indicator, This instrument fad be-n designed and em- 


regular distances with one of the terminals of a dynamo in a ! ploygd by him in conection with experiments upon railway 
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trains. It consists of a drum turned by clockwork, over which 
a continuous slip of paper passes. This paper is marked by 
two pencils which can at any time be brought into contact with 
- it. One of these gives a scraight line which shows the be- 
ginning, ending, and line of duration of an experiment. The 
other receives a reciprocating motion from one of the wheels of 
-the locomotive, und so gives a continuous series of curves, the 
relative closeness of which to each other measures the speed of 
the train. From results given by this instrument a very instruc- 
tive curve was drawn, showing the manner in which a train 
-comes to rest. Experiments were made on a piece of level-line 
- on the Midland Railway, between Notungham and Newark. 
On a calm day a train weighing 125 tons, and moving at the rate 
of 45 miles an hous, ran 5 miles and 5 yards after the steam was 

-shut off. 
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“SOCIETIES AND ACADEMIES 
` LONDON 
Entomological Society, August 2.—Mr. F. D. Godman, 
` M.A., F.R.S., vice-president, in the chair.—One new Mémber 
was elected.—Exhibitions : Macropis labiata, by Mr. F. Enock ; 
Paragus tibialis and Discomyza incurva, by Mr. T. R. Billups ; 
Cicindela, sp. from. Babylon, by Miss E, A, Ormerod ; Xyleborus 
. saxeseni: (destructive to ale-casks sent out to Rangoon), by Mr. 
W. LivDistant.—Papers read: Notes on the life-history of 
Sitones lineatus, by Mr. T. H. Hart, reac by Miss Ormerod.— 
On a visit to Ceylon, and the relation of Ceylonese beetles to 
the ¥egetation there, by Mr. G. Lewis, wko had captured about 
1200 species of beetles in Ceylon in five menths.—On certain 
temperature forms of Japanese butterflies, by Mr. H. Pryer. 
e = PARIS + i 
Academy of Sciences, Augu-t 21.—M. Boussingault in the 
chair.—The following papers were read :—On_ longitudinal 
shock of a free elastic bar against an elastic tar of other matter 
or of another size, fixed at the end not struck ; consideration of 
the extreme case in which the striking bar is very rigid and very 
short, by M. de Saint-Venant——On the vaso-motor effects pro- 
duced by excitation of the peripheric ‘segment of the lingual 
nerve, by M. Vulpian. This nerve seems to have a certain 
„degree of recurrent sensibility, manifested çn stimulating- the 
eripherie segment of the cut nerve, by contraction of the vessels 
in the opposite half.of the tongue. —On the appearance of man- 
ganese on the surface of rocks (contintted), by M. Boussingault. 
_ This relates chiefly to the Challenger observations, The sea 
and rivers contain carbonic acid favouring the dissolution of 
insoluble carbonates. When, from any cause, the acid gas is 
expelled, the salts are precipitated ; the carbonates of protoxide 
of iron and protoxide of manganese, once in contact either with 
the oxygen of the air, or with that dissolved in the water, are 
modified by sur-oxidation of their bases; the carbonate of iron 
produces a red sesqumoxide, the carbonate of manganese a black 
oxide. —Some observations on the phylloxeras of Savoy, by M. 
Lichtenstein. The multiphcation 1s very much less in Savoy 
and other regions, where the temperature is below 20° to 25° in 
summer. Seven species of phylloxera are now distinguished in 
France. — Observations at Marseilles Observatory, by .M. 
Borrelly,—On the solar metallic eruptions observed at Rome 
during the first half of 1882, by P. Tacchini. Forty-three were 
. observed, twenty-four north of the solar equator, and nineteen 
south. > A maximum occurred in March, The number of lines 
was always small, and the solar activity was fer from that of the 
-preceding epoch of maximum. The line c was the most 
trequent. The only splendid eruption was on June 21; its 
“maximum height was abont 167”. The maxima of the 
‘eruptions were between + 10° and + 20°, nearly as with 
the spdts; but they extended tó greater latitudes.—Broaden- 
ing of the syectral lines of hydrogen, by M. Van Monckhoven. 
He concludes from experiments that the broadening 1s quite 
-independent of temperature, and solely due to pressure.—On 
the longitudinal shock of an elastic rod fixed Dy one of its ex- 
tremities, by MM. Sébert and Hugoniot—On approximate 
quadratures and cubaturés, by M. Mansion.—Hydrodynamic 
experiments ; imitation by liquid or gaseous currents of stratifi- 
cations. of the electric light in rarefied gases and of various 
forms of the electric spark (seventh notei, by M. Decharme. 
He moves horizontally and quickly over 2 plate covered with 
minium, a tube with issuing current of liquid or air.—Remarks 
on the.subject of M. Tommasi’s communication on the numerical 
relations between thermaMMata, by M. Le Blanc.—On 2 syn- 


thetic type of Annelid (Avoplonereis Hermanni) commensal of 
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Balatoglossus, by M. Giard.—The quaternary formation of l 
Billancourt, by -M. Riviere.—Chemical composition of - the 


| banana at different degrees of maturation, by M. Ricciardi, The 


green banana contains about half of its weight of starch, which 
disappears in the ripe fruit, and the sugar in the’ fruits ripened 
on the plant is almost entwely*cane sugar; that of the fruits 
ripened after gathering, four-fifths inverted sugar, the rest cane - 
sugar. The tannic substances and organic actds of the green 
fruits disapfear in the ripe fruits. M. Riccardi considers the 
CO; produced by the banana in the third period of its maturation 
is not due to alcoholic fermentation.—On modifications of the 
epidermic structure of leaves under various influences, by M. 
Mer.—Observations on an earthquake at Comchey (Côte d’Or}, 
by M. Guillemot. This occurred at 4.25 a.m., on August I4 ; 
a single dull shock was-follofved by an oscillation south-couth-, 
east to north-north-west, lasting half a second. The shock was 
felt over at least 14 kilometres. : ; 

Angust 28 —M. Wurtz in the chair.—M. Mouchez com muni- 
cated an address he had given at the inauguration of a statue, to . 
Fermat at Beaumont-de-Lomagne.—Merdian observations of 
small planetg and of ¢he comet Wells, at Paris Observatory, - 
during the second quarter of 1882, by M. Mouchez.—On ‘the ` 
inclination of the magnetic needle, by M. d’Abbadie. His ob- 
servations with an inclination-needle pof MM. Brunner, only 
0'063m. long, prove its accuracy.—-Communication on black 
phosphorus, by M. Thenard. As against doubts of the exist-' ' 
ence of black phosphorus, he states that lately, when moulding 
phosphorus in the usual way, and after getting a dozen rods, all 
of the ordinary colour, the thirteenth blackened suddenly 
throughout at the moment of cooling. The phenomenon was 
afterwards reproduced in a partial way.—Separation-of gallium 
(continued), by M. Lecoq de Boisbaudran.—A communi- 
cation by M.: Chevreul affords evidence that Joseph Hubert, . 
the friend and’ successor of Poivre in the island of Reunion, * 
recognised, as early as 1788 (some ten years before Eng- 
lish and German savants), the gyratory character of cy- 
clones. eln 1818,Hubert got the complete and correct formula 
expressing their double motion of gyration and translation (several 
years before Dove).—Observations of planets 227 and 229 with 
the western equatorial of the garden of Paris Observatory, ‘by 
MM. Henry.—Solution of the problem of Kepler for consider- 
able eccentricities, by M. Zenger.—On-the formation of. secon- 
dary couples with plates of lead, by M. Planté. He accelerates , 
the formation of the couples, by first keeping them immersed 
twenty-four hours in nitric acid diluted one-half of its volume 
with water. The porosity produced extends the chemical action, 
which occurs on alternation of the primary current. These 
couples, in eight days, and after three or four changes of direc- 
tion of the primary, yield results which were formerly obtainable 
only after several months’ treatment.—M. -Larroque presented a 
note on the transport, by lightning, of ferruginous particles.con- 
tained in dust of the air, ‘To this he attributes the persistence of 
the magnetic property observed in certain trees. 
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PSYCHOLOGICAL DEVELOPMENT IN 
CHILDREN 
Die Seele des Kindes, Bedbachtungen tiber die geistige 

Entwickelung des Menschen in den ersten Lebensjahren. 

Von W. Preyer, ordéntlichem Professor der Bhysiologie 

an der Universitat und Director des physiologischen 
~ Instituts zu Jena, etc. (Leipzig: Th. Grieben? 1882.) 
ee is a lasge octavo volume, extending to over 400: 

pages, and consisting of daily observations without 
intermission of the psychological development of the 
author’s son from the time of birth to the end of the first 
year, and of subsequent observations less continuous up 
to the age of three years. Prof. Preyer’s name is a suffi- 
cient guarantee of the closeness and accuracy of any 
- series of observations undertaken With so mtich earnest- 
ness and labour, but still we may remark at the outset 
that any anticipation which the reader may,form on this 
point will be more than justified by his perusal of the 
book. . We shall -proceed to give a sketch of the results 
which strike us as most important, although we cannot 
pretend to render- within the limits of-a few columns 
any adequate epitome of so large a body of facts and 
deductions. 

The work is divided -into three parts,-of which the-first 
deals with the development of the Senses, the second 
with the development of the Will, and the third-with the 
devélopment of the ‘Understanding. é 

Beginning -with ‘the sense of-Sight, ‘the observations 
show that light-is perceived within five-minutes after 
birth, and that'the-pupils react within the:first-hour. On 
the second day the-eyes are closed upon the approach -of 
a flame; on the 1ith the -child seemed to enjoy-the sen- 
sation of light; and on the 23rd to appreciate the rose 
colour of a curtain by smiling at it. Definite proof .of 
colour discrimination was first obtained in the 85th week, 
but -may, of course, have been present earlier. When 
770 days old the child could point to the colours yellow, 
red, green, and blue, upon these being named. 

The eyelids are first closed to protect the eyes from the 
sudden approach of a threatening body in the 7th or 8th 
week, although, as already observed, they will close 
against a strong light as early as the second day. The 
explanation of their beginning to close against the 
approach of a threatening body is supposed to be that an 
uncomfortable sensation is produced by the sudden and 
unexpected appearance, which causes ¢he lids to close 
without the child having any idea of danger to'its eyes ; 


`. and the effect is not produced earher in life because the 


eyes do not then -see sufficiently-well. On the 25th day 
the child first definitely noticed its father’s face ; when 
he ‘nodded or spoke in a deep voice, the child -blinked. 
This Prof. Preyer calls a+“ surprise-reflex”’; but definite 
astonishment (at the rapid opening and closing-of a fan) 
was not observed till the 7th mgnth. The gaze.was first 
fixed-on a stationary light-on the ‘6th -day,-and-the- head 
was first moved after-a-moving light on the 11th day ; -on 
the 23rd day the eyeballs were-first mqved-after.a- moving 
object without rotation of the heade-and -onthe Srst day 
objects were -first sought ‘by the-eyes. Up to'this date 
the motion of:the-moving object must'be slow if it is to 
«VOL. XXVI.—~No. 673 
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be followed by the eyes, but on the 1o1gt day a pendilum 4 


swinging forty times-a minuté was followed. > In the 31st 
week the child-looked after fallen objects, and in the 47th 
purpgsely threw objects down and looked after them. 
Knowledge of weight appeared to be attained in the 43rd 
week. Persons were first distinguished as friends or 
strangers in the 6th month, photographs of persons were 
first recognised in the 108th week, and all glass bottles 
were Classified as belonging to the same genus as the 
feeding-bottle ın the 8th month. 

With regard to the sense of Hearing, it is first remarked 
that’ all children for some time after birgh are coMpletely 
deaf, and it was not till the middle of the 4th day that 
Prof. Preyer obtained any evidence ofehearing it his child. 
This child first turned his head in the direction of a sound 
in the 11th week, and this movement in the 16th week 
had become as rapid and certain as a reflex. At 8months, 
or a year before its first attempts at speaking, the infant 
distinguished between a tone and a noise, as shown by its 
pleasure on hearing the sounds of a piano ; after the first 


year the child found satisfaction in itself striking the . 


piano. In the 21st month it danced to music, and in the 
24th imitated song ; but it is stated on the authority of 
other observers that some children have been able to sing 
pitch correctly, and even a melody, as early as 9 months, 
One such child used at this age to sing ın its sleep, and 


at 19 months could beat time correctly with its hand while. 


singing an alr. 

‘Concerning Touch, Taste, and Smell, there is not so 
much to quote, though it appears that at birth the sense 
of taste is best developed,-and that the infant then -re- 
cognises the difference between sweet, salt, sour, and 
bitter. Likewise,-passing over a number of observations 
on the feelings of -hunger,-thirst; satisfactions &c., we 
come to the emotions. Fear-was first shown in the r4th 
week; the child had an instinctive dread of thunder, and 
later on of cats and dogs, of falling from a height, &c. 
The date at which affection and sympathy first showed 
themselves does not appear to have been noted, though 
at 27 months-the child cried on seeing some paper figures 
of men being cut with a pair of scissors, 

In the second part of the book it is remarked that 
voluntary movements are preceded, not only by reflex, 
but also by “impulsive movements”; -the ceaseless 
activity of young infants being due to purposeless dis- 
charges of nervous energy. Reflex -movements are fol- 
lowed by instinctive, and these by voluntary. The latter 
are first shown by grasping at objects, which took place 
in Preyer’s child during the 19th week. The opposition 
of the thumb to the fingers, which in the ape is acquired 
during-the first week, is very slowly acquired in the child, 
while, of course, the opposition of the great toe is never 
acquired at all; in Preyer’s child the thumb was first 
opposed to the fingers on the 84th- day. Up fo the 17th 
month there is great uncertainty in finding the mouth 
with -anything held in the hand—a spoon, 'for instance, 
striking the eheeks, chin, or- nose, «instead of at once 
going-between the lips; this forms a striking contrast to 
the case of-young chicxens-Which are able to-peck grains, 
&c., soon after they-are-hatched. Sucking is not a pure 
reflex, because a satisfied child will not suck- when its lips 
are -properly stimulated, -and further, the -action may -be 
originated centrally, as ina geeping suckling. At a later 
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* stage biting is a5 instinctive as sucking, and -was first 


observed to oceur in the 17th week with the toothless 
gums. Later than biting, but still before the teeth are 
cut, chewing becomes instinctive, and also licking. Be- 
tween the roth and the 16th week the head becomes 
completely balanced, the etforts in this direction being 
voluntary and determined by the greater comfort of hold- 
ing the head in an upright position. Sitting up usually 
begins about ‘the 4th month, but imay begin much later: 
In this connection an interesting remark of Dr. Lauder 
Brunton is alluded to (“Bible and Science,” p. 239), 
namely@hat when a young chile sits upon the floor*the 
soles of its feet are turned inwards facing one another, as 
is the case with mankeys. 
children at earliest can right themselves during the 5th 
month. Preyer’s child first attempted to stand in the 
39th week, but it was not until the beginning of the 2nd 
year that it could stand alone, or without assistance. The 
walking movements which are performed by a child much 
too young to walk, when it is held so that its feet touch 
the ground, are classified by Preyer as instinctive. The 


time at which walking proper begins varies much with’ 


different children, the limits being from 8 to 16 mońths. 
When a child which is beginning to walk falls, it throws 
its arms forwards to break the fall; this action must be 
instinctive. In the 24th morth Preyer’s child began spon- 
taneously to dance to music and to beat time correctly. 

A chapter is devoted to iniitative movements. At the 


- end of the 15th week the child would imitate the move- 


ment of protruding the lips, at 9 months would cry on 
hearing other children do so, and at 12 months used to 
perform in its sleep imitative movements which had 
made a strong impression while awake—e.g. blowing ; 
this shows that dreaming occurs at least as early as the 
first year. After the first year imitative movements are 
more readily learnt than before. 

Shaking the head as a sign of negation was found by 
Preyer, as by other observers, to be instinctive, and he 
adopts Darwin’s explanatian of the fact—viz. that the 
satisfied suckling in refusing the breast must needs move 
its head from side to side. In the 17th month the child 
exhibited a definite act of intelligent adjustment, for de- 
siring to reach a toy down froma press it drew a travelling- 
bag from another part of the room to stand upon. We 
mention this incident because it exhibits the same level 
of mental development as that of Cuvier’s orang, which 
on desiring to reach an object off a high shelf drew a 
chair. below the shelf to stand upon. Anger was ex- 
pressed in the roth month, shame and pride in the roth. 

Between the roth and i1th month the first perception 
of causality was observed. Thus on tht 319th day the 
child was beating on a plate with a spoon and accidentally 
found that the sound was damped by placing the other 
hand upon the plate; it ther changed its hands and 
repeated the experiment. Similarly at 11 months it 
struck a spoon upon a newspaper, and’ changed hands to 
see if this would modify the sound. In gome children, 
however, the perceptio of causality to this extent occurs 
earlier. The present writer has seen a boy when exactly 
8 months old deriving much pleasure from striking the 
keys of a piano, and clearly showing that he understood 
the action of striking the keys to be the antecedent 
required for the production of the sound. 

= = e 


When laid upon their faces, 


—o 

The chird part of the book is concerned, -as aeaa. 
stated, with the development of the Understanfing. ` 
Here it is noticed that memory and recognition of the 
mother’s voice occurs as early as the second month; at 
4 months the child cried for his absent nurse; and at 
18 months he knew if one ôf ten toy animals were re- 
moved. In Preyer’s opinion—and we think there can be 
no questiow of its accuracy—the intelligence of a child 
before it can speak a word is in advance of that of the 
most intéllgent animal. He gives numerous examples to 
prove that a high level of reason is attajned by. infants 
shortly before they begin to speak, and therefore that the 
doctrine which ascribes *all thought to language is 
erroneous. 

Highly elaborate observations were made on the deve- 
lopment of speech, the date-at which every new articulate 
sound was made being recorded. The following appear 
to us the results under this head which are most worth 
quoting. 

Instinctive articulation without meaning may occur as 
early as the 7th week, but usually not till the end of the 
first half year. Tones are understood before words, and 
vowel sounds before consonants, so that, if the vowel 
sounds alone are given of a word which the child under- 
stands (13 months), it will understand as well as if the 
word were fully spoken. Many children before they are 
six months old will repeat words parrot-like by mere - 
imitation, without attaching to them any meaning. But 
this “ echo-speaking’’ never takes place before the first 
understanding of certain other words is shown— never, 
eg. earlier than the 4th month. Again, all children which 
hear but do not yet speak, thus repeat many words with- 
out understanding them, and conversely, understand 


_many words without being able to repeat them. Such 


facts lead Prof, Preyer to suggest a somewhat elaborate 
schema of the mechanism of speech, both on its physio- 
logical and psychological aspects ; but this schema we 
have not sufficient space to reproduce. ° 

Although the formation of ideas is not at first, or even 
for a considerable time; dependent on speech (any more 
than it is in the case of the lower animals), it constitutes’ 
the condition to the learning of speech, and afterwards 
speech reacts upon the development of ideation. A child 
may and usually does imitate the sounds of animals as 
names-of the animals which make them long before it 
can speak one word, and, so far as Preyer’s evidence 
goes, interjections are all originally imitative of sounds. 
Children with a still very small vocabulary use words 
metaphorically, gs*‘ tooth-heaven’’ to signify the upper 
gums, and it 1s a mistake to suppose that the first words 
in a child’s vocabulary are invariably noun-substantives, 
as distinguished from adjectives or even verbs: As this 
statement is at variance with almost universal opinion, 
we think it is desirable to furnish the following corrobora- 
tion. The present writer has notes of a child which 
possessed a vocabulary of only a dozen words or so. The 
only properly English words were “ poor,” “dirty,” and 
“ cook,” and of these thé two adjectives, no less than the 
noun-substantive, were’ always appropriately used. The 
remaining words were nursery words, and of these “ta-ta” 
was used as a verb meaning to go, to go out, to ‘go away, 
&c., inclusive of all possible moods and tenses, Thus, 
for instance, on one occasion, when the child was wheel- 
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ing about ber doll in her own: pera2mbulator, the writer 
stole away the dell without her perceiving the theft. 
When she thought that the doll.had had a sufficiently 
long ride, she walked round the perambulator to zake it 
out. Not findirg the doll where she had left it she was 
greatly perplexed, and then began to say. many times 
“poor Na-na, poor Na-na,” “ Na-na ta-ta, Na-na ta-ta” 

this clearly memnt—Poor Na-na has disappe®red. And 
_many other examples might be given of this child 
similarly using her small steck of adjectives ahd verbs 


». correctly. ° 


According to Preyer, from, the rst week to the sth 
month the only vowel-sounds used are # and æ. On the 
43rd day he heard the first consonant, which was #2, and 
also the vowel o. Next day the child said éa-hw, on the 
46th day go, òrò, and on the 5ist arra. All the vowel 
sounds were acquired in the 5th month. We have-no 
space to go further into the successive dates*at which the 
remaining consonants were acquired. In the 11th month 
the child first /earzz #0 articulate a certain word (zda) by 
imitation, and_afterwards repeated the taught word spon- 
taneously. The first year passed without any other indi- 
cation.of a connection between articulation and ideation 
than was supplied by the child using a string of different 
syllables (and not merely a repetition of the same one) on 
perceiving a rapid movement, as any one hurriedly leaving 
the room, &c,; but this child nevertheless understood 
certain words (such as “ Handchen geben”) when only 
52 weeks old. Inefficient attempts at imitative speaking 
‘precede the accurate attempts, and at 14 months this in- 
efficiency was s still very apparent, being in marked con- 
trast with the precision whereby it would imitate syllables 
which it could already say; the wê to imitate all syllables 
was present, though not the addity. At the beginning of 
the 14th month on being asked—“ Wo ist dein Schrank?” 
the child would turn its head in the direction of the cup 
board, draw the person who asked the question towards 
it (though the- child could not then walk); and so with 
other objects the names of which it knew. During the 
“next month the child would ‘point to the object when the’ 
question was asked, and also cough, blow, or stamp on 
being told todo so. In the 17th month there was a con- 
siderable advance in the use of sign-language tsuch as 
bringing a hat to the nurse as a request to go out), but 
still no words were spoken save ma-ma, pa-pa, &c. In 
the 20th month the child could first repeat words of two 
unlike syllables, When 23 months old the first evidence 
of judgment.was given; the child having drunk milk 
which was too hot for it, said the wore “heiss.” In the 
63rd week this word had been learnt in imitative speak- 
ing, so it required 84 months for it to be properly used as 
a predicate, At the same age on being asked—‘‘ Where 
is your beard?” the child would place its hand or its chin 
and move its thumb and fingers as if drawing hair 
through them, or as it was in the habit of doing if it 
touched its father’s beard ; this is evidence of imagina- 
tion, which, however, certainly occurs much earlier in 
life. At the close of the second year a great advance was 
made in using two words together as a sentence—eg. 
“home, milk,” to signify a desire to go home and have 
some milk. Inthe 1st month of*the 3rd year sentences 
of three or even four words were used, as “ Papa, pear, 
plate, please’? Hitherto the same word would often be 


- 
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employed to express several or many associated mean- 
ings, and no words appeared to have Ween entirely in- 
vented. The powers of association and inference were_ 


“well developed. For instance, the child received many 


presents on its birthday, and being pleased said “bursta” 
(= Geburtstage) ; afterwards when similarly pleased it 
would say the same word. Again, when it injured its 
hand it was told to blow upon it, and on afterwards 
knocking its head it blew into the air, At this age also 
the power of making propositions advanced considerably, 
as was shown, for instance, by the following sentence on 
seeing milk spilt upon the floor—“ mime atta teppa papa 
oi,” which was equivalent to “ Milc^ fort (auf den) Teppich, 
Papa (sagte) pfui!” But it is intérestig that at this 
age words were learnt with an erroneous apprehension oF 
their meanings ; this was particularly the case with pro- ' 
nouns—“ dein Bett,’ for `example, being supposed to 
mean *“‘ das grosse Bett.” All words which were spon- 
taneously acquired seemed to be instances of onomato- 
pæia. Adverbs were first used in the 27th month, 
and now also words which had previously been used 
to express a variety of associated or generic mean- 
ings, were discarded for more specific ones. Ip the 
28th month prepositions were first used, and questions 
were first asked: Inthe 29th month the chief advance 
was in naming self with a pronoun, as in “give me 
bread” ; but the word-“‘I” was not yet spoken. “When 
asked—‘‘ Wer ist mir?” the child would say its own 
name. Although the child had long been able to say its 
numerals, it was only in this month that it attained to, 
an understanding of their use in counting. In the 32nd 
month the word “J” was acquired, hut still the child 
seemed to prefer speaking of itself in the third person. 

The long disquisiticn on the acquirement of*speech is 
supplemented by a chapter conveying the observations of 
other writers upon the same subject. This is followed by 
an interesting chapter on the development of self-con- 
sciousness, and the work concludes with a summary of 
results. There are also lengthy appendices on the 
acquirements of correct vision after surgical operations 
by those who have been born blind, and on the mental. 
condition of uneducated deaf mutes; but we have no 
space left to go into these subjects, Enough, we trust, 
has been said to show that Prof, Preyer’s laborious under- 
taking is the most important contribution which has yet 
appeared to the cepartment of psychology with which it 
is concerned. GEORGE J. ROMANES 





SCLATER’S “JACAMARS AND PUFF-BIRDS” 
A Monograph Of the Jacamars and Puff-birds, or Families 
Galbulide and Bucconide. By P. L. Sclater, F.R.S., 
&c. I vol. roy. 4te, half-bound’ Morocco. (London: 
Dulau and Co., 1882.) 
T completion of another illustrated Ornithological | 
Monograph is an event worthy of record in the 
columns of eNATURE, although the subjects of it are, 
perhaps, of somewhat limited interest to the scientific 
world in general. “Jacarfars”’ and “ Puff-birds” are, 
no doubt, well-known groups to the ornithologist, but 
confined as they are in life to the dense forests of South 
and Central America, and invisible to most persons even 
as inhabitants of our Zoological Gardens, their names a 
w . 


500, . 


1) 





certainly do not®convey any very defirite ideas to the 
uninitiated. We will, therefore, endeavour to explain in 
a few words-what “Jacamzrs” and “ Puff-birds” are. 

The Jacamars or family “ Galbulidae” of natusalists 
form a small group: of birds somewhat resembling the 
kingfishers in general external structur2, but with zygo- 
dactyle feet, ze. the toes placed two before and two 
behind, and with brilliant metallic plumage. They in- 
habit ‘the forests of America from Guatemala to Southern 
Brazil, and are generally met with perched upon the outer 
branchgs of the trees, and capturing their insect-prey by 
short flights, affer which they return-to their former 
station—like our common flycatcher. The known Jaca- 
mars are fineteen if number, referable to six génera. Of 
all of these species and, in most cases, of both sexes of 
them, full life-sized figures are given in the present work, 
from the artistic pencil of M. Keulemans. Of the accom- 
panying letterpress it need only be said that it embraces 
an account of all the particulars yet known respecting 
these birds, which at the present time in several cases 

-amounts to very little, and in nearly every instance leaves 
much to be done before we can be said to have anything 
likea perfect knowledge of them. 

Of the closely allied family of the Biicconide or Puff- 
birds nearly the same may be alleged as regards our 
knowledge of their life-history. The dense wilds of South 
America need many further years of constant exploration 
and minute investigation before such particulars can be 
duly recorded. The Puffbirds are a more numerous 
group than the Jacamars. Mr. Sclater recognises forty- 
four species of the family Bucconida, divisible into seven 
genera. These are treated in exactly the same way as 
the Jacamars, and illustiated in a similarly artistic manner, 
No one ‘we think will be likely to find fault with the life- 
like way in which the artist has represented the various 
species. Even as a picture-book the Jacamars and Puff- 
birds form a most attractive volume. 

. The work now completed is uniform m size and style 
with Mr. Sharpes “Kingfishers,” Messrs, Marshalls’ 
“ Barbets,” and Capt. Shelley’s “ Sun-kirds,” and forms 
one of the same series of illustrated Ornithological Mono- 
graphs prepared by different Members of the British 
Ornithologists’ Union. Nor is the series likely to end 
here, for we are informed ‘that Mr. Dresser has a com- 
panion volume on the.“ Bee-eaters’’ in a very forward 

“state, and that, other ‘similar works are already projected. 


OUR BOOK SHELF 


An Illustrated Essay on the Noctuide of North America, 
with a Colony of Butterflies.” By-Augustus Radcliffe 
| Grote, A.M., &c. 8vo.’ (London: Van Voorst, 1882.) 


THE main feature in this beautifully-gct-up little book 
consists in the four coloured plates, which depict forty- 
five of sqme of the most charming insects of the 
family of moths, to which the author has devofed his 
special attention. The species have °all been previously 
described, but~all those who have studied Lepidoptera 
Know thatitis often practically impossible to identify these 
insects from descriptfons qply, and will feel grateful to 
- Mr. Grote for the help afforded by these plates, which are 
very beautiful. They will likewise thank him for identi- 
fying many of the North American species “described” 
by Walker, according to the types in the British Museum. 
This process of identifying Walkers types appears likely 
to occupy the attentionpf entomologists at least te the 
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end ,of the present century. The long introdyctory 
“Preface” (which forms more than a third of the - 
entire text, and is paged continuously with it) is- 
open to the suggestion of being too rambling in cha- 
racter, and of containing general matter,and polemics,” . 
foreign to the title of the book. The chapter on structure 
and literature will prove very useful. Here, as in the 
“ Preface,” a want of concentration in the remarks is- 
observabl@. The supplementary “ Colony of Butterflies” ` 
is the most successful part of the work from a literary 
(and perhaps also from a scientific) point of view. A 
curious butterfly of a genus of boreal proclivities (ueis 
semtidea) inhabits the summit of Moun Washington (in! 
the White Mountains), abpve an elevation of 5600 feet to 
the summit (6293 feet), and is there isolated. Naturally 
this is associated with the glacial theory (and it might find 
many parallels in the Alps of Europe, &c.), and the- 
author has contrived to give us a very instructive chapter 
on this subject, but we do not gather how he came to know 
that the “ colony ” fist settled ‘ahout one hundred thou-~ 
sand years ago.” s 
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Six ` Months in Persia. By Edward Stack. 
(London: Sampson Low and Co., 1882.) 


NOTWITHSTANDING some serious drawbacks, this work- 
will be accepted as a useful contribution to our knowledge 
of a country about which much ignorance still prevails. 
It embodies the results of a journey made through the 
central provinces of Persia last year by a promising ` 
member of the Bengal Civil Service ev route for England. 
By departing, wherever possible, from the beaten tracks 
along the main highways between the Persian Gulf and 
the Caspian, the traveller has succeeded in collecting 
much useful information regarding many districts about ` 
which very littl@ was hitherto known. But the journey 
having been: specially undertaken at some personal in- 
convenience in the interests of geographical research, it 
seems all the more surprising that more forethought was 
not shown by the explorer in qualifying himself for the 
task. A little time devoted to a study of the broad 
principles of geology and botany, as well as to the simple 
methods of taking altitudes, would’ have énabled 
him to turn his: opportunities to far better account. 
As it is, these branches of science are almost eñ- 
tirely neglected, and. the space which might. have 
been usefully occupied, with such subjects, is too often 
sacrificed to trivial details uwritating to the reader, and 
swelling the work to undue proportions. As Damávand 
was ascended, it would have been more satisfactory; 
for instance, to have checked the altitude of that famous 
cone (18,600 feet), taken some years ago by the Russian 
Caspian Survey, than to be told that at one place there 
were two little shrines “with small blue domes, date ~ 
groves and water,’ at another a ruined mud fort, further 
on many other ruined mud forts, that one man asked him 
“endless questions about England which I answered to 
the best of my abflity for the space of two hours,” that 
another “gave me a good dinner,” and so on for page 
after page. Nevertheless some important work, chiefly 
of a topographical character, was carried out and carefully 
recorded in the region between Shiraz and Lar, in the 
Saidábáď and Karmán districts, in the neighbourhood- of 
Yazd, and especially in the Bakhtari highlands west of- 
Isfahdn. Here the orography and hydrography of the 
Chahar Mahal and Zarda-kuh uplands were carefully 
surveyed, and a fresh route explored thence northwards 
to Gilpaigan. As, accofding to the latest accounts, the 
Bakhtari hillmén are again threatening to give trouble 
to the Prince-Governor of Isfahan, this information may 
soon prove valugble. These fierce nomads qre ‘of the’ 
same race and speeck as the Kurds, who committed such 
havoc in the Urmia district last year, and who seem to 
be again preparing for fresh raids on the Turco-Persian 
frontier between Azerbaiján and Armenia. 
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‘every respect the most interesting and valuable epart 
he work are tht concluding chapters of vol. iL, in 
ch all the fresh geographical materials are conveniently 
ummed up, the land revenue system of Persia dealt with 
probably for the first time in a really satisfactory manner, 
andthe present condition of the eountry made the subject 
some opportune remarks. It is pleasant to learn that 
is venerable. monarchy, so far from being, “ played 
it,” is even beginning to show signs of renewed vitality. 
e famine-stricken districts are gradually recovering, 
e peculiar underground system of irrigation i$ being 
ely extended, brigandage has been almost everywhere 
ippressed, the governors are beginning to show some 
gard for the interests of the people, while many will 
rhaps be surprised to hear that the people themselves 
are, on the whole, more comfortable, better clad, and 
ter fed than the Indian rayats. There is, of course, 

hto be done in the way of governing and reducing 
things to order ;’’-but notwithstanding much maladminis- 
f and many local grievances, “ehe progress made 
sia within the last ten years is unmistakable.” 
he work is supplied with a series of excellent sectional 
aps of the regions traversed by the explorer, But there 
either index nor a table of contents beyond the 
iefest chapter-headings. The stages, however, along 
the routes are in all cases carefully recorded, with their 
distances and time occupied in covering the ground. 

$ A. H. KEANE 








os on Chemical Calculations, with Examples, for use 
the Leys School. By A. Vinter, M.A. (Batley: 
Newsome, 1882.) 
“selection of calculations contained in this little book, 
exhibiting nothing new, is satisfactory ; the notes, 
faras they are explanatory of the calculatioss, are 
ar, and to the point, but when they deal with such 
as atoms, molecular weights, and equivalency, 
ome. sadly.confused ; on these points they must, 
d, be very misleading to the boys who make 
book in the Leys school. 


uide to British Ferns. By Marian S. Ridley. 

(London : Bogue, 1881. 
Miss RIDLEY’S book merits its title ; for it is of a most 
onvenient size for the pocket. Whether a new book on 
itish ferns was needed may fairly*be doubted ; but this 
ittle volume will be useful to many beginners. The cha- 
-racters of each fern are given in tabular form, each occu- 
vying a page ; and the principal points cf distinction are 
early brought out. 
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LETTERS TO THE EDITOR 


ditor docs not hold himself responsible Jer opinions expressed 
by his covvespondenis. Nether can he undertake to return, 
er to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communRafions, 

Editor urgenily requests correspondents to keep their letters 
possible, The pressure on his space is so greai 
that it is impassible otherwise to ensure the appearance even 
of communications containing interesting and novel facts.} 




























A Meteorological Spectroscope 
§ a considerable amount of interest seems to have beer 
Wwakened lately in meteorological spectroscopy, it may be of 
ervice'to observers to-eall their attention te a form of pocket 
pectroscope specially adapted for this purpose which Mr, Adam 
Hilger, of 192, Tottenham Court Roafl, prepared for me some 
months ago. The compound triple prism of flint glass is 
nounted.as nearly as possible atthe minimum angle of deviation 
or fC.” We thus obtain.a.much better view of the red end 
‘the spe@trum than with the ordinary p3cket-spectroscope. 
ilger has also managed to secure an increa ed dispersion, 
h, with very perfect definition, enables me to see the lines 
| the so-called ‘‘rain-band” at “D” with great ease. 
Besideg the ordinary achromatic object-glass between the 








adjustible slit and the prisms, the spectroscofe is fitted with a. 
telescope, że. a sliding tube carrying a lens, of second object- 

glass, in front of the slit—proposed by Mr, Lockyer—to bring: 
the light from external objects to a focus on it. By this means 

one is #ble to differentiate, or localise, the spectra of different 

parts of the sky. I feel sure that the use of the telescope would 

prevent people falling into some of the mistakes one sees sin 

publications about rain-band spectroscopy. 

September 14 J. F. D. DONNELLY 



























The New Comet 


Ox Suaday morning, the 17th inst., at 10.45 a.m., J found a 
bright,comet near the sun. The nucleus was bright, sgellay 
appearance ; the tail was abcut 4’ long, and brightest at the outside 
edges, giving a double appearance. The direction of the comet 
was to the centre of the san. The comes precededgthe - ei 
centre at 10.59 by 6m. 50s., at rzh, om. by 5m. 44s. Thed 
tance from the sun’s limb on the parallel was at 11h. tom, 18’ 
8” (of arc}, and at 12h. 6m., 13/4”. 

I hoped to get more and better measures, but the sky overcast, 
and with the exception of a short ‘time on Monday morning, 
when I looked but did not see, the comet has remained so, 

I used a helioscope of six inches’ aperture, eee 

Ealing, September 19 A.A, COMMO 


Contact Makers of Delicate Action 


I HAYE allowed an error to creep into the sectional elevatjon 
of the centact-maker described in your last issue. The bent 
wire merdly dips into the cavsule at D, and is separate from the 
wire, which passes up the tabe. This latter wire merely forms 
part of the circuit, being connected with the terminal as shown: 
in the plaa. It should be noted that the plug K is only inserted 
when the contact-maker is being moved about. Except wh 
this is the case, the mercury passes freely through the openir 
M, and nothing but the friction of mercury resists the mot 
the wire, 

Some remarks made in the discussion on the paper have led ` 
me to carefully examine the end of the platinum wire dip-— 
ping into the mercury at D. It is shown (highly magnified} in 
the annexed figure. This end being softened, and no doubt 

. 

















End of Platinum Wire, 










brought to a welding state by the heat, of which the spark isthe 
visible evidence, has, in rapidly beating upon the mé@cury, been 
apparently hammered ipto this shape, The nodules upon it are 
d to in books on chemistry as due to the 


probably those referre: 
expulsion of occlhyded hydregen. The result shown in the figure, 
produced with a strong current (15 Groves cells) and a small 
wire, could in practice be easily pyeventéd. : 
H. S. HELE SHAW 
University College, Bristol, September 15 : 





Bobbers 


IN his well-known account of thg habits of the Pear! 
Rumpfiius (D'Amboinsche RariteitkMfer, door G. 
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phius, Amsterdam,*1705, p. 61) states that the animal crawls 
sometimes into the hoop nets set for fish or **bobbers.” For a 
long time I have been unable to discover the meaning of the 
word ‘‘bobbers,” It occurs in no Dutch dictionary. „I in- 
quired from several Dutch friends without suceess, and an Appeal 
to Noles and Queries was similarly without result. On visiting 
Leiden this summer I asked again about the word, and my friend, 
Prof. Serrurier, promised to find out about it forme. He now 
writes that “bobber” is a Dutch mutilation cf the Malay word 
doeboe, meaning a hoop-net, so that Rumphius merely adds the 
Malay term for the hoop-net to his statement, and does not 
mention some other kind of trap besides this, in which nautilus 
is to be caught as I had expected, This matter may seem 
scarcelytyorth troubling the readers of Nature withe but 
Nautilus is so important a form, so little is known about its 
habits, and naturalists so eagerly look forward to the day when 
it shall be @aught somewhere ia numbers, and its developmental 
history worked out, that every statement as to possible modes of 
trapping it is of importance. It is jast possible that suitably 
baited lobster pots or hoop-nets, used in deptas of 100 fathoms 
or thereabouts, might be found efficacious. 





H. N. MOSELEY 





PROFESSOR HAECKEL IN CEYLON? 
V. . 
i phe long account of his six week’s stay in Belligam 
. (or Bella Gemma, “schöner Edelstein” as, in de- 
fiance of etymology he delights to call it} contributed by 
Professor Haeckel to the September number of the 
Deutsche Rundschau will be disappointing only to those 
who imagine that the theoretical and scientific results of 
such a visit can be analysed, combined and presented to 
the public within the compass of an article and in a 
sufficiently popular form to interest the readers of a 
magazine devoted to general literature. 

All, whether scientific or not, will find interest in the 
graphic and spirited account of Belligam, its Rest-House, 
its inhabitants, and the surrounding nature, animate and 
inanimate, which is here presented to us. The Rest- 
House keeper with an unpronounceable Singhalese name 
Prof. Haeckel christened “ Socrates,” from his striking re- 
semblance to the bust of that great philosopher, heightened 
by the sententious maxims with which he flavoured his 
somewhat long-winded discourses. The Professor’s de- 
voted attendant,a handsome Rodiya boy, whose Singhalese 
“name, Gama-Meda, was classicised by him into “ Gany- 
mede,” is described in detail with an affection that 
rises. into poetical fervour. The picture presented by 
this poor outcast, the springs of whose heart were first 
opened by the kind-hearted foreigner whom it became 
the delight of his life to serve, is charming. “Who so 
` happy as Ganymede when summoned for an expedition 
to the woods or the shore for painting and collecting, 
hunting and shooting? When, on sach occasions, I 
allowed him to carry the paint-box or the photographic 
camera, or to sling the gun or the botanical case over his 
“shoulder, he would stride after me, his face aglow with 

delight, looking proudly around on the wondering vil- 


lagers, to whom such favour shown tp a Rodiya was | 


utterly incomprehensible. 

“To Ganymede’s unwearied skill and zeal I owe the 
most highly prized objects of my collection. With the 
sharp eye, the cunning hand, and the flexible agility of all 
Singhalese youths, he could catch the fish as it swam, the 
butterfly as it flew, and would bougd into the thickest 
jungle, or climb the loftiest trees like a cat, in search of 
the prey that had fallen to my gun.” e 

Another pleasant figure, standing out sharp and clear 
among Professor Haeckel’smemories of Belligam, is that 
of the second chief, or headman of the village, the Arachy 
Abayawira, His superior character and acquirements 
were known to the government agent of the southern 
province, who had given the Professor a special introduc- 
tionto him. 

1 Compinuc® from p. 390. . 
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“ b found the Arachy,” he says, “an unusually iatelli? 
gent and enlightened man, of about forty years of age, 
with a circle of interests and an amount of knowledge far. 
beyond these of his fellow-countrymen in general. The - 
prevailing stupidity, laziness, and. indifference of the 
Singhalese gave place in‘him*to a lively interest in educa- 
tion, and a genuine wish to extend its advantages to all 
within the range of his influence. He spoke English > 
fairly well, and expressed himself with’a natural good 
sense, and a clearness of judgment which often surprised 
me. 

“Indeed, the Arachy might claim the,title of a philo- 
sopher, in a higher sense than that of old Socrates at the 
Rest House, and I recallewith lively pleasure our many. 
and earnest conversations on subjects the most varied 
and comprehensive. He was free from the superstition 
and fear cf evil spirits which universally prevail among 
his Buddhist fellow-countrymen, and with open eyes for... 
the wonders of Nature and their explanation by natural. +; 
laws; he hed worked his own way to the position*of a 
free-thinker, prepared to receive with delight the explana- 
tions of many of the riddles of Nature which my better. 
knowledge ewabled me to give hint. I seem to see him. 
still, a fine, dignified, bronze-coloured figure, with regular: 
expressive features, and an eye that lighted up with inte © 
ligence as I instructed him on some of the phenomena of)” 
Nature ; and I seem still to hear his gentle, vibrating 
voice, as he modestly and respectfully asked my explani 
tion of this or that problem which had puzled him, The 
highest and most amiable qualities of the Singhalese, 
national character, a gentle and impressionable temper, 
and a natural intelligence were developed in the Arachy . 
in the most attractive degree ; and when, looking back, I. 
seek to repeople my verdant Paradise with the slender 
bronze figures of its inhabitants, the images of the Arachy 
and Ganymede rise before me as their ideal types.” 

The section of his article headed by the Professor “A 
Zoological Laboratory in Ceylon,” will be read by hi 
fellow collectors, and, indeed, by all who appreciate per 
severance in spite of obstacles, and entire devotion to a. 
scientific object, with feelings of lively sympathy mingled 
with admiration. The difficulties arising fram want. ot 
furniture and appliances, from the absence of all skilled 
assistance, from destructive insects, and above all, from 
the climate of Ceylon, were such as would have daunted 
any less ardent believer in the cause for which he laboured. 
We wish that we had space to extract at length forthe 
benefit of youthful experimenters the Professor’s account. 
of his improvised tables, cabinets, and shelves, andof the 
semi-despairing resignation with which, after a long day’s 
| collecting, he would empty the contents of his jars and 
glasses to find nine-tenths of his treasures dead before 
their time from the heat and moisture of the air, and usë+ ` 
less as specimens. Another infliction which he seems.to 
have borne with admirable patience consisted in .the 
intrusive curiosity of the natives, who crowded uninvited. 
into his work-raofh, or thronged round him on his return. — 
from a fishing expedition, often causing him to lose the 
precious minutes which would have saved some of hi 
half dead specimens. The Arachy’s explanation that-all 
the white sand and queer little fishes contained in-th 
glasses and jars were to be used to increase knowledge in 
the world was received with derision by the villagers, the . 
more simple of whom believed that the stranger. was 
inventing a new dish of curry, while the wise-heads look 
upon him as a European madman. The want.of g 
windows was another sefious drawback to the preserva 
of the collection when once safely housed. The gree 
wooden jalousies, which are universal in Ceylon, kept the 
room too dark fog work with the microscope, while admi 
ting an amount of wind and dust.(not to méntion the 
more serious incursion of hosts of insects). very. detri- 
| mental to the specimens and instruments. All these hin- 
| drances and others notwithstanding, Prof. Haeckel 
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assed at Belligam materials for the study of®a life- 
time, and even obtained some consolation from finding 
confirmation of the fact which has recently been strikingly 
_ demonstrated by the Challenger expedition, namely, that 
= life does not exist in anything like the same diversity of 
<form in different oceans $s of different continents ; and 
“that in essential features the marine fauna of one tropical 
coast differs very little from that of another. The account 


outine of bis life in Belligam is interesting. „The Pro- 
fessor begins by congratulating himself on this accident 
of position as affording him twelve clear working hours 
in the day. 

C>“ I rose” he says, “regularly before the sun, and had 
enjoyed my first morning bath by the time he showed 


exactly opposite my Rest-House. As I stepped on to the 
verandah to enjoy the sudden awakening of the glorious 
day, I was sure of finding Ganymede with an open cocoa- 
T f sweet, cool milk, than which thereecould be no 
refreshing: morning drink. William, in the mean- 
time, was shaking my clothes free from the millipeds, 
scorpions, and other Insects, which had crawled into their 
` folds during the night. Then came Socrates and served 
“me with tea, accompanied by a bunch of banana fruit 
-and the maize bread of the country. My usual beverage, 
«coffee, is, strange to say, so bad in Ceylon as to be un- 
“drinkable, principally because the extreme moisture of 
` the climate prevents the berry from drying properly. 
‘(At seven o'clock my boatmen appeared to carry down 
ty nets and glasses for the daily canoe expedition This 
lasted from two:to three hours, and on my return I busied 
myself in disposing my captures in glasses of different 
zes, and saving such as could be saved among the few 
survivors. The more important specinfens wete micro- 
coped and drawn at once. Then I had my second bath, 
id at eleven o’clock appeared my so-called ‘breakfast; 
sisting chiefly of curry and rice. The rice was simply 
but in the preparation of the curry my old cook, 
xe all the ingenuity with which nature had 
wed his diminutive brain to present me with a fresh 
mbination every day. Sometimes the curry was ‘sweet,’ 
ometimes ‘hot ;’ sometimes it appeared as an undefin- 
able mixtum compositum of vegetables, sometimes as a 
preparation of the flesh of various animals. Babua 
“seemed to divine that as a zoologist I was interested in 
every class of animal life, and that he could not do better 
than turn my curry into a sort of daily zoological problem. 
-, « He was apparently a staunch upholder of the theory 
of the near relationship of birds and reptiles, and held it 
_ to be immaterial what particular species of Saurian were 
prepared for the table. 

- “Fortunately for my European prejudices, I only became 
icquainted by degrees with the zoological variety of my 
daily dish of ‘curry ; usually not until I had swallowed a 
onsiderable portion of it in silent resignation... . My 
reat resource as an article of diet Was the fruit which 
abounded at.every meal and made up for all that I saffered 
m Babua’s curries. Next to the bananas of every 
ety, of which I consumed several at every meal, my 
standing dessert consisted of mangoes (Mangifera izdica), 
egg-shaped green fruit, from three to six inches long ; 
“their cream-like golden pulp has a faint but distinct aroma 
of turpentine. The fruit of the passion-flower ( passiflora) 
-Was very pleasant to my taste, reminding me of the 
gooseberry. I was less pleased with the renowned custard- 
apple, the scaly fruit of the 4n%ona sguamosa, and with 
the. Indian almond, the hard nut of the Terminalia 
‘calappa. There are singularly few apples and oranges in 
-eylon; fhe latter remain green, and, are sour and not 
icy ; but the want of cultivatio& is doubtless chiefly 
answerable for the inferiority of this and other fruits ; the 
_Singhalese are far too easy-going to make any progress in 
horticulture. Refreshed with my modest repast, I em- 

























































which Prof. Haeckel gives at some length of the daily | 


himself from behind the palm-woods of Cape Mirissa, | 


+ 





ployed the hot hours of mid-day—ffo twelve to four 
o’clock—in anatomical or microscopic work, in making « 
observations and drawings, and in the preservation and: 
storgng of mý collectec objects. The evening hours, from 
four to six o’clock, were generally occupied with some: 
lovely country excursion; sometimes I made a water- 
colour sketch, sometimes I sought to perpetuate one of 
the beautiful views in photography. Now and then:] 
shot apes and birds in the woods, or collected insects and: | 
snails, or hunted among the coral reefs onthe shore, 
adding many curious objects to my collection: Richly © 
laden, I return to the Rest House an hour or less before | 
sunset, and worked for another hour at the préservation — 
and arrangement of my specimens. At eight o'clock, my | 
second chief meal, or dinner, was served, he pièce deo 
résistance at this was again the inevitable curry and rice, 
followed sometimes by a fish or a crab, which I enjoyed” 
immensely, and then ky some dish composed of eggs or 
meal, and finishing again with delicious fruit. . ....The 
important question of ‘what to drink,’ seemed likely at: 
first to prove a difficult one. The ordinary drinking — 
water of the lowlands of Ceylon is considered very bad. 
and unwholesome, the highlands, on the contrary, being: 
rich in springs of the purest and freshest water. The- 
great rains which fall daily on the island bring down a» 
mass of mineral and vegetable deposit into. the rivers 
and the stagnant water of the lagoons is not infre- 
quently in communication with them. It is not cus- 
tomary to drink the water unless boiled or made into — 
tea, or with the addition of claret or whisky... My. 
friend Scott had given me an abundant supply of the 
last-named beverage, but on the whole, I found no drink 
so pleasant and refreshing as well as wholesome, as the 
fresh milk of the cocoa-nut. : 

“ My frugal dinner at an end, I usually took a solitary. 
walk on the shore, or delighted my eyes with the sight of | 
the illumination of the palm woods by myriads {of. fire- 
flies and glow-worms. Then I made a few entries in-my 
note-book, or tried to read by the light of a cocea-nut, oil 
lamp. But I was generally quite tired enough to go 
bed soon after nine o’clock, after another careful shaking . 
of the clothes for the expulsion of scorpions and 
millipeds. j 

“The great black scorpion (nearly a foot long) is so 
common in Ceylon thai I once collected half a dozen in 
the course of an hour. Snakes exist also in great num- 
bers. Slender green tree-snakes hang from almost every 
bough, and at night the great rat-snake (Coryphodon 
Blumenbachii) hunts rats and mice over the roofs of. the 
huts, Although they are harmless and their bite not . 
poisonous, it is by no means a pleasant surprise when ~ 
one of these rat-snakes, five feet long, suddenly drops . 
through a hole in the roof into one’s room, occasionally . 
alighting on the bed. f ; 

“ On the whole, however, my nights in. Belligam wi 
but little disturbed by animal intruders, although I wa 
often kept awake by the howling of jackals and the u 
canny cry of the Devil-bird (a kind of owl, Syri 
Indrani) and other night-birds. The bell-like cry o 
pretty little tree-frogs which make their. dwelling 
cups of large flowers, acted rather as a. slumber song. 
But I was far oftener kept awake by the whirl of my own. 
thoughts, by the recollection of the many ewents of the 
past day, and the anticipation of that which was to come... 
A brilliant succession of lovely scenes, of interesting. 
observations and varied experiences mingled in my brain 
with plans of fresh enterprise and new discoveries for 
the morrow.” ə 5 
























































A SOLAR PRINTING PRESS 

I? was mentioned in a recent number of this-journal 
that a printing press worked by solar heat. had been: 
exhibited in the Tuileries Garden in Paris: on the occa- 
sion*of a féfe. We are endble@to give some particulars 
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of the contrivance from an account published in Za Mouchot. The insolator, st 


town in theymiddle of thepic-* 


Nature, from which the accompanying illustration is | ture, measured 3'5om. diameter at the aperture of the 


borrowed by permission of the editor. 
rator was one of those devised by M. Abel Pifre, whe has 
improved in some points on the original invention of M. 


The solar gene- | parabolic mirror. 





It was set up in the garden, near the 
large basin, at the foot of the flight of steps of the: Jeu-de 
Paume. The steam from, the, boiler placed in its focus 
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A Solar Printing Press. 


was utilised by means of a small vertical motor (shown on 
the left), having a power of 30 kilogrammetres, which 
actuated a Marinoni press (on the right). Though the 
sun was not very ardent, and the radiation was hindered 
by frequent clouds, the press was worked with regularity 
from 1 p.m. till 5.30 pm., printing on an average 500 


copies an hour, of a journal specially composed for the 
occasion, viz., the Soei? Journal. This result, though 
not indicating a revolution in the art of printing, may 
enable one to judge of the services these z#sodatars may 
render in climates with a radiation more powerful and 
constant. 





NOTES ON THE AYE-AYE OF MADAGASCAR 
H AVING recently passed through that part of Mada- 
gascar which is the habitat of the Aye-aye, and 

having made careful inquiries from the Malagasy respect- 
ing the habits of this strange creature in its native haunts, 

- T have thought that the information gajned might be of 


down the result of my inquiries. 

The Aye-aye lives in the dense parts of the great forest 
that runs along the eastern border of the central plateau 
of the islafid, but only in that part of it which separates 
the Antsihanaka province from that gf the Bétsimisaraka, 
asd which is about twenty-five miles fram the east coast, 
in latitude 17° 27 S., or thereabouts. Possibly there are 
other parts of the cpuntry where the Aye-aye is found ; 
but so far as my knowle@ge extends— and I have made 
inquiries in different parts of the island—this is the only 
region where the creature finds its home. 


jectures that it is probably nearly extinct ; but, from what 
I gathered from the n@ttves, it seems to be pretty common, 





its nocturnal habits and the superstitious awe with which 
it is regarded (and of which I shall presently speak), 
accounting for its apparent rarity. 

The native name of the animal is Haihay (Hibi); but 


“this is not derived from the “exclamations of surprise” 


which the nativés “‘ exhibited at the sight of an unknown 


' animal,” but is simply onomatopceetic, the creature’s: call 
interest to the readers of NATURE, and therefore note , 


being “ Haihay, Haihay.” The animal, as is well known, 
is nocturnal in its habits, prowling about in pairs—male 
and female. It has but one young one at a birth, It | 


‘builds a nest of about two feet in diameter, of twigs and 
_ dried leaves, in the dense foliage of the upper branches of 


trees. In this it spends the day in sleep. The nest isie 


entered by a hole in the side. 


The teeth are used in scratching away the bark-of trees: 


in search of insects, and*the long claw in dragging out the- 
prey when found. A white insect called dudratira (pos: 
_sibly the larva of some beetle) seems to form its chief 
In Carpenter's | 
“Zoology” the Aye-aye is said to be ‘‘ very rare in its 
native country”; and Mr. Gosse in one of his books con- | 


food. I was teldsthat it frequently taps’ the bayk swith its . 
fore feet, and then Wstens-for the movement of its prey ` 
beneath, thus saving itself useless labour.. It does not fee 


at the sight of man, showing that for generations it has. _ 
not been molested by him ; which is indeed true, as the: 
H $ . EA 
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follawing will show. The natives have a super&titious 
fear of. the creature, believing that it possesses some 
supernatural power by which - it can destroy those who 
seek to capture it, or do it harm. The consequence of 
this. is that it is with the greatest difficulty ome can 
obtain a.specimen.. With most of the people no amount 
of money would be a.sufficient inducement to go in pur- 

‘suit of the creature, ‘f because,” say they, ‘we value our 
lives. more than money.” It-is -only a few of the more 
| daring spirits. among. Kae who, knowing. the pany, ie. 

the secret by which they can disarm it of its dreaded 
- power, have the courage to attempt its capture. Occa- | 
sionally. it is brought to. Tamatave for sale, where. it 
“realises a good sum. Now And then it is accicentaily 
“caught in the traps. which the natives set for lemars, but 
the owner of the trap, unless one of those versed in the 
Aye-aye. mysteries, who knows the charm by which to 
_eounteract.ts evil power, smears fat over it, thus securing 
forgiveness and goodwill, and then sets it free. Tae 
stofy goes that occasionally, when @ personesleeps.in the 
forest, the Aye-aye brings a pillow for him—if a pillew 
or. ‘the head, the person will become rich; if for the feet, 
he will shortly succufnb to. the creature’s fatal power, or 
“at least will become bewitched. Such is the account 
“which. the natives give of the curious Chedromys Mada- 
gascartensts, R. BARON, 

L.M.S. Missionary 

Antananarivo, Madagascar, April, 1882 


















































x THE AMERICAN ASSOCIATION FOR THE 
“ADVANCEMENT OF SCIENCE 
(FROM A CORRESPONDENT) 


MHIS- body held its thirty-first. annual mgeting at 
Montreal during the week beginning August 23. 
under.the presidency of Dr. J. W. Dawson, LL.D., 
Ample: accommodation for the Association was 
buildings of McGill University, and the 
ery large, 939 persons having: been regis- 
sides the American and Canadian Fellaws 
bers of the: Association, there: were: several 
guests from abroad, among them, Dr. W. B. Carpenter, 
“Dr. J. H. Gilbert, Prof. Wiltshire, and Dr. Phend, of 
Lon on; Dr. Samuel Haughton and Prof. Fitzgerald 
from Dublin, together with Messrs. Szabo of Budapest, 
Kowalesky of Moscow, and Konig of Paris, all of whom 
made communications to the Association. 
After the opening ceremonies on the morning of the 
first day, the nine sections into which the Association is 
now: divided listened to the addresses of their respective 
vice-presidents. These sections are as follows:—A., 
Mathematics and Astronomy ; B. Physics ; C. Chemistry ; 
D. Mechanical. Science; E. Geology and Geography ; 
. Biology; G. Histology and Microscopy ; H, Anthro- 
ology ; and I. Economic Science and Statistics. Accord- 
ing to custom, the retiring president of the Association, 
Dr. George J. Brush, gave his addtess on the first 
‘Wednesday evening, taking for his theme, The Progress 
American Mineralogy. This was followed by a reception 
he Members of the Association by the Local Committee, 
i chairman, Dr. Sterry Hunt, acting as host. On Thursday 
ening the: New Redpath Museum of Natural Histery, 
lately erected at a cost of 100,000 dollars by Mr. Peter 
Redpath, and by him presented to the University, was.for- 
~omally opened with.addresses by Mr. James Halland Dr. 
W. B. Carpenter, a reception keing given therein by the 
‘President and Mrs. Dawson to the Association and others. 
- Thursday and Friday were devoted. to the work of the 
sections, but Saturday was given to excursions to Ottawa 














‘and toeQuebec, in both of which céties entertainments 
ere provided by the citizens. Pfblic lectures were given 

Monday and Tuesday evenings by Dr. W. B. Car- 
nter and Prof. Meville Bell, on The Temperature of 
the Deep Sea, and On Visible Speech. The reading 































































of papers, however, sceisiad both hee morning and after- 
noon of these days, and of Wednesday the 30th, on the s 
evening of which day the closing meeting was held, the 
Asseciation adjourning to meet next August at Minnea- SS 
polis, in Minnesota, under the presidency of Dr. C.A” 
Young, of Princeton, New Jersey. The number of papers : 
entered was 256, of which nearly all were read either: at 
length or in abstract, and will be published in the 
Proceedings. 

In addition to the excursions already noticed was ¢ 
provided by the Harbour Commissioners, and 
through South-eastern Canada, to. Lake Menorca ES 
at the close of the meeting, An engertainmelt in the — 
galleries of the Montreal Fine. Art Association should also 
be mentioned, and var:ous garden pgrties ant | fete: 
citizens, who-vied with each other and with: the railways. 
and steamboat lines in their hospitalities to the member: 
of the Association. 

Mention should here be made of a Handbook of: 
Montreal, an illustrated volume of 159 pages, prepared 
for the meeting by Mr. S. E. Dawson, of the Local Com: 
mittee, and presented to the members. This little boo 
is remarkable for its excellent historical introduction, and 
also for a vahiable coloured geological map of the environs $ 
of the city, prepared by Dr. Sterry Hunt. : 

After the meeting a small party, including Dr. Car- 
penter, Prof, Wiltshire, and Dr. Szabó, were conducted 
by Dr. J. W. Dawson and Dr. Sterry Hunt to the. re- 
markable locality of Zozden Canadense, near. St. André 
Avellin, ameng the Laurentide Hills, not far from, the 
City of Ottawa, . 














PROFESSOR PLANTAMOUR 


TH daily journals notify the decease on the 7th 
instant, at Geneva, of Prof. Plantamour, for many 
years Director of the Observatory and Professor of 
Astronomy in the. University of that city. 
Emile Plantamour was born at Geneva in*r815, and 
received his early education in the old college founded by 
Calvin. He entered the Geneva Academy in 1833; whee 
he became a pupil of Alfred Gautier, then: in the: Chair of 
Astronomy, and on graduating, adopted this science as 
his profession. He studied two years at Paris under 
Arago, and subsequently proceeded to Kénigsberg, where 
he became a pupil of the illustrious Bessel. His inaugural 
dissertation was upon the methods of calculating the 
orbits of comets, and he obtained the degree of Doctor in 
1839. He subsequently visited Berlin where Encke.was 
then one of the great masters of astronomical science’ of 
the day. On returning to Geneva he was appointed Pro- . 
fessor of Astronomy and Director of the Observatory 5. 
these positions he continued to occupy nearly up to the. 
time of his decease. The observations made under his 
direction were published in various. parts, commencing:in 
1843, and related to astronomy, magnetism, and meteoro- 
logy. He took part in a number apr geodetical operations 
in Switzerland,and was the representative. of. Geneva: “on 
the Swiss Geodesic Commission, ; 
Plantamour was a man of considerable: private. means, o 
and hence was independent of the very: modest salary 
attaching to his official position. A few-years since, he 
presented a io-inch refractor to the OWservatory of | 
Geneva, and a bwilding suitable for it was erected at his 
expense. This instrament has already done good w 
in the hand# of Dr. Meyer. Plantamour devoted much 
attention to cometary astronomy, one of his. most elabo- 
rate investigations being hts determination of definitive -` 
elements of Mauvais’ comet of 1844, which. was observed 
from July 7 in that year, to the middle of March,.1845, 
and therefore offered a favourable opportunity for th 
calculation of the true form: of orbit. Plantamour 
was a somewhat notable ope: after taking ant 
thé effect of the attraction d$” the aces deine the. z 
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e 
comet's visibility, he concluded that at the passage 
through perihelion in. October, 1844, the comet was 
moving in an elliptical orbit with a period of revolution of 
102050 + 3090 years. In 1846 he made extensive ealcu- 
lations bearing upon the motion of the two heads of 
Biela’s comet, the results of which will be found in No. 
584 of the Astronomische Nachrichten. He farther dis- 
cussed the elements of what was called at the time 
“Galle’s second comet,” 2840 H. (Astron. Nach. No. 
475-6). In this paper he pointed out some anomalies in 
the intensity of the comet’s light, similar to what has 
been observed from time to time in other comets. 
Plantdmour wag placed cn the list of Associates of the 
Royal Astronomical Society in 1844; he was a corre- 
sponding gnember gf the Academy of Sciences of the 
Institute of France, and honorary member of the Academy 
of Turin. Few of those colleagues who were at work at 
the commencement of his astronomical life now remain. 








ON SIR WILLIAM THOMSON’S GRADED 
GALVANOMETERS 

TWENTY years ago the experimental sciences of 

electricity and magnetism were in great measure’ 
mere collections of qualitative results, and, in a less 
degyee, of results quantatively estimated by means of 
units which were: altogether arbitrary. These units, de- 
pending as they did on constants of instruments and 
conditions of experimenting which could never be made 
fully known to the scientific public, were a source of 
much perplexity and labour to every investigator, and 
to a great extent prevented the results which they 
expressed from bearing fruit to the furtherance of 
scientific progress. Now happily all this has been 
changed. The absolute system of units introduced by 
Gauss and Weber and rendered a practical reality in this 
country by the labours of the British Association Committee 
on Electrical Standards has changed experimental elec- 
tricity afd magnetism inte sciences of which the very 


essence is the most delicate and exact measurement, and | 


enables their results to be expressed in units which are 
altogether independent of the instruments, the surround- 
ings, and the locality of the investigator. 

The record of the determinations of units made by 
members of the Committee, for the mest part by methods 


and instruments which they themselves invented, forms | 


one.of the most interesting and instructive books in the 
literature of electricity, and when the history of electrical 
discovery is written the story of their work will form one 
of its most important chapters. But besides placing 
oa a sure foundation the system of absolute units, 
they conferred a hardly less important benefit on elec- 
tricians by giving them a convenient nomenclature for 
electrical quantities. The great utility of the practical 
units and nomenclature, which the Committee recom- 
mended, soon became manifest to every one who had 
to perform electrical measurements, and has led within 
the last year to their adoption, witheonly slight al- 
terations, by nearly all civilised nations. Although it 
is not yet quite twelve months since the late Con- 
gress of Electricians at Paris cenciuded its sittings, 
the recommendations which it issued have been widely 
adopted anfi appreciated by those engaged in electrical 
work, and have thus begun to yield excellent fruit by 
rendering immediately available for comparison and as a 
basis for further research the results of experimenters in 
all parts of the world. .Soon even the ordinary workmen 
in charge of dynamo machifes or employed in electrical 
laboratories will be able to tell the number of volts and 
amperes which a generator can give at a certain speed 
and under certain conditions, to determine the number of 
amperes of current required to light an incandescence 
lamp to its full brilliancy, or Jo measure the capacity of a 
secondary cell in coulom{$s per square centimetre. ° 





: + 
But in order that the full benefit sof the conclufions — 
of the Paris Congress may be obtained it is essential in. 
the first place that convenient instruments should be = 
used, adapted to give directly, or by an easy reduction © © 
from their indications the nymber of amperes of current 
flowing in a particular circuit, and the number of volts of 
difference of potentials between any two points in that 
circuit. Te be generally useful in practice these instruments 
should be easily portable, and should have a very large 
range ofgsensibility ; so that, for example, the instrument, 
which suffices to measure the full potential produced by 
a large Siemens or Edison machine, may be also avail- 
able for testing, if need be, the resistances of the various. 
parts of the armature and magnets by the only satisfac- 
tory method; namely by comparing by means of a 
galvanometer of high resistance the difference of potential 
between the two ends of the unknown resistance with 
that between the ends of a known resistance joined up 
in the same electrical circuit. In like manner, the. 
ampere measurer sh8uld be one that could be introduced 
without sensible disturbance into a circuit of low resis- 
tance to measure either a small fragtion of an ampere, or 
the whole current flowing through a circuit containing a 
large number of electric lamps. These conditions’ are 
fulfilled by two instruments recently invented and patented 
by Sir William Thomson and called by him: Graded 
Galvanometers. To give a short account of these instru- 
ments is the object of the present article, i 









Lf. The Potential Gaivanometer. 


The galvanometer used for measuring differences of © 
potential in electrical circuits is shown in Fig. 1 which is 
engraved from a photograph of the actual instrument. 
It consisjs of twp essential parts, a coil and a magneto- 
meter. The coil is made of silk covered copper. or 
German silver wire of No. 32 B.W.G. When made 
of German silver wire it contains about 2,200 yards of. 
wire wound in 7,000 turns, and has a resistance of over. 
6,000 ohms. It is made in the form of an anchor ‘ring 
having an outside diameter of fourteen centimetres 


and an inside diameter of six centimetres. The - 
diameter of section is thus four centimetres. The coil 





is wound within a mould of proper shape and dimensions, 


| and is then impregnated with melted paraffin under the 


receiver of an air-pump, A solid compact ring is. 
obtained, which does not require a wooden case; a 
which served round with a covering of silk ribbon looks weil 
and is not at all liable to get out of order. The coil thus. 
constructed is attached to one end of the horizontal 
wooden platform P shown in the drawing, and kept firmly 
in its place by a pair of wooden clamps fitted tothe 
lower half of the coil, and screwed firmly to the end of © 
the platform. When in position the plane of the coil is- 
vertical, and at right angles to a V groove that runs along 
the middle of the platform, The centre of the coil-is 
opposite to and abgut one and a half centimetres above 
the bottom of this groove. age 
On the platform P rests the magnetometer M (shown: 
in plan in Fig. 2), which consists essentially of a syse'o° 
tem of magnets properly supported so as to be free. 
to turn round a vertical axis, and shielded from cur- 
rents of air by being enclosed in a quadrantal shaped 
box having a closely fitted glass cover. Each magnet 
is fully one centimetre in length, and is made of glass- 
hard steel wire of No. 18 B.W.G. Four of these mag- 
nets mounted in a frame with their poles turned in- 
similar directions from the “needle” of ‘the instru- 
ment. The frame carrying the magnets is made of two | 
thin bars of aluminium placed side by ‘side with their: 
planes vertical and*about a centimetre apart; and con- > 
nected by a bridge of sheet aluminium, `The ends of | 
the magnets are fixed in holes in the vertical sides of the 
aluminium frame so that the four steel needles form a set 
of four horizontal parallel edges of a rectangular prism. 
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the bridge connecting the two sides of the frame a 
»phire cap is fixed, and this rests on an iridium-tipped 
joint. standing up from the bottom of the containing 
box. The sides of the frame are made long enoagh to 
form when brought together at one end an index about 
nine centimetres long of thè shape shown in Fig. 2. The 
“point of the-index ranges round a scale of tangents 
_ placed round the curved edge of the bottom gf the box. 
_ To prevent.error from parallax the bottom of the box, with 
the exception of the narrow strip occupied by ghe scale, 
ds covered with a mirror of silvered glass. The observer 
hen taking a eeading places his eye in such a position 
‘that the point of the index just covers its reflected image, 
and reads off the deflection ifidicated by the position of 
¿the point of the index on the scale of tangents. The scale 
is engraved on paper, and firmly fixed to the bottom of 


ngth..due to varying amount of moisture in the 
mosphere.is avoided. 
_ The magnetometer box rests. on three feet and a flat 
ring, Two of these feet, which are in a plane perpen- 
cular to the plane of the box and passing through the 
supporting point and the zero of the scaley slide in the V 
groove cut along the middle of the platform: the third 
 foot..rests on the plane surface on one side of this 
groove, the spring on the other side. By this arrange- 
ment the magnetometer is rendered perfectly steady aad 
can be moved with perfect freedom along, but only along 
the platform. A small circular level carried by the box 
shows when the plane of the magnetometer is horizontal. 
. This adjustment is made by means of the two screws 
which support the platform at the end remote from the 
oil. 
‘To lift the system of magnets and index off the bearing 
p when the instrument is not being ustd, or When it is 
eing carried from one place to another, a small collar- 
efree to move round the supporting point is raised 
by.a horizontal screw turned by a head outside the 
smeter box. When raised this collar-piece forms 
ing platform for the needles and securely 
hem from moving about and sustaining damage. 
o increzse the directive force on the needles when 
required, the semi-circular magnet shown in the drawing 
used with the instrument. This magnet is made of the 
best steel, and is tempered glass-hard. It is magne:ised by 
sending acurrent through a semi-circular coil containing it. 


two flat, pieces of brass projecting from the radial sices 
of the.magnetometer box. The magnet terminates at 
me end in a. cross piece of brass having on its uncer 
de at one end a small projecting brass knob, This 
nob fits into a hollow in one of the projecting arms of 


n the plane surface of the arm. The other end of the 
magnet is brought to a rounded point which rests 
in.a V notch cut round a cylindrigal shoulder on a 
screw spindle (seen on the right-hand side of Fig. 2), 
which. works through a nut fixed to the other projecting 
arm of- the magnetometer box. The magnet thus rests 
ith its magnetic axis as nearly as may be in the hori- 





at zight-angles to the line joining the centre of the 
-needle’s axis with the zero of the scale. Its axis may 
be placed accurately at right angles to this line by turning 
“the screw until the needle points accurately to zero. 
The magnet thus mounted remains in the same position 
relatively to the magnetometer. 

a The coil is so adjusted that its centre is on a level with 
the magnetic axis of the needle when the magnetometer 
is in-pogition. The centre of the magnetic axis, ihe zero 
of the scale, and the horizontal v Sroove in the platform 
are in the vertical plane through the centre of the coil. 
Hence if the. magnetometer guided by its feet :n the v 
groove be moved along the platform it will carry its 





‘the box by photograper’s glue; and thus any change of | 


«When in position on the instrument it is supported on | 


brass, while the other end of the cross piece rests simply | 


zontal plane through the axis of the needle, and nearly | 
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| are marked on the sides of the magnetometer. 
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magnet with it without disturbing its Arg adjustment of- 
the needle, and the magnets will in every position of the, 
magneiometer be in the same field of force. 

Og the boxwood slip.in which the V groove is cut is 
marked a series of positions of the front or circular edge 
of the magnetometer, for which the corresponding num- 
bers of divisions of deflection for one volt difference of 
potentials, when the intensity of the magnetic field at the _ 
needle is one C.G.S. unit, are the terms of the geometric - 
series . . . 8, 4, 2, 1, . - - These numbers are stamped _ 
on the boxwood slip opposite the marks indicating the 
corresponding positions. The number of divisions. of 
deflection for the nearest position of the magnesometer, — 
that at which the centre of the magnetic axis of the needle 
is as nearly as may be at the centre of the coil, is not. 
generally a term of this series, But it*is Wetermined — 
in every case, and like the others is stamped on the 
platform. ias 

The instrument is used for the measurement of 
potentials with the semicircular magnet iùn positio 
for low potentials the magnet is dispensed with, ar 
needle left under the earth’s directive force alone. 
field intensity given by the magnet of each instrument is 
determined before the instrument is sent out, and is — 
painted on the magnet. The intensity of the field without 
the magnet, at the place at which the instrument is used 
has if necessary to be determined. In practice it will 
generally be found convenient to use some position of the 
magnetometer which gives a convenient number of 
divisions of deflection per volt for the field employed, 
This position is determined by the user of the instrument, 
who marks it on the platform by drawing two vertical 
lines on the sides so as to prolong two white lines which 











The instrument as thus constructed admits of a very 
wide range of sensibility. By diminishing the distance 
of the magnetometer from the coil from the greatest to 
the least, the sensibility of the instrument can be increased. 
fifty fold: and by removing the field magnet from t 
instrument and leaving the needle under the influence | 
the earth’s force alone, a sensibility fifty times still great 
can be given to it. For the practical purposes for which- 
these instruments are designed the suspension of thei- 
needle by cap and point is the most convenient; but 
with this suspension there is alwavs, with low directive 
forces, a slight error due to friction: and it is therefore 
not advisable to push the sensibility of the instrument 
further by diminishing the directive force of the earth’s 
magnetism, An instrument of this kind, however, made... 
for special purposes with a silk fibre suspension could be: 
rendered more and more sensitive up to the limit. of: 
instability by so placing a magnet or magnets as, while’ 
not interfering with the uniformity of the field at the 
needles, to diminish more and more the earth’s dir e 
force. This method of increasing the sensibility 
galvanometer although quite commonly used by scienti 
electricians is not, I have reason to believe, at all well- 
known generally, and recourse is had, altogether unneces- 
sarily in many fases, :o troublesome astatic combinatio: 
in order to ebtain sensibility. B 

An important feature of this instrument in connection 
with its use for the measurement of high potentials is 
the arrangement of :erminals which has been adopted. — 
In certain circumstances when the ends of the: coil 
of a potential galvanometer are attached to terminals: 
fitted with pinding screws, it is convenient to coh: 
nect the instrument with the circuit by wires attached 
to these screws; but in tbe cate of a dynamo circuit 
giving between the terminals of the coil a potential 
difference of eighty or a hundred volts and upwards, 
this plan of connections has been found highly dan- 
gerous. If the wires are twisted together and are 
ordinary gutta percha covered wires there is always a. 
liability to accidents whiche may cause conduction from * 
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one wire to the other, and the destruction of the wires. 
Again the ends of thé wires are almost sure when removed 
from the instrument to be left dangling either in contact, 
or so. as to be easily brought into contact inadvertently 
‘by a passer by, with the certain result if the dynamo is 
running, of the immediate fusing of the wires. To pre- 
vent ‘the possibility of such an accident Sir William 
Thomson has used as terminals for the coil two 
strong strips of copper about 14 cms broad which stand 
up vertically facing one another 
within a vertical cavity in the wooden block behind the coil. 


Cd . 
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about a centimetre apart, | 
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To prevent any current from flowing through the coif ex- 
cept when a reading is being taken, the small spring contact 
| key, shown behind the coil in Fig. 1, is inserted between one 
of these terminals and the coil. The leads for connec 
ing the instrument with the cirguit have their ends brought — 
together so as to terminate in two parallel strips of E- 
copper kept apart bya piece of wood and held in po: 
tion by a good serving of strong waxed cord. The two 
copper strips with the piece of wood between them have- 
their ends turned down at right angles to their length, | 
and when connection is to be made are pushed down into 

















Fis. 1. 


the cavity between the two bars to which the ends of; position. 


For convenience in the use of the instrument 


the coil are attached. These bars are placed sufficiently | the covering of one lead is coloured red, of the other blue. 


near together to be forced a little apart by the contact 
piece, and thus give a secure spring contact. The leads are 


woven covering of cotton, and are very flexible. They ter- 
minate in two spring clips (shown in Fig. 1) made each of a 
strip of stout copper held firmly against the flat side of a 
piece of wood, of semicircular section, by an india rubber 


. 
band passed round a groove in a semicircular piece of 
brass soldered to the copper strip, and rourfd the back of 
the piece of wood. A groove carried along the piece of 
wood above the elastic ban® prevents the copper strips 
from turning round relatively to the wood, and thus a 
good and safe contact is made between the copper and 


anything on which it may be clipped. These clips are 
‘quite as efficient as binding screws and a great deal 
can,in an instant be attached to | jeter { 
for lead of any size and in*any | the currents in different circuits, it must be introduced 


more convenient. They 
or removed from a wiré 


” accuracy currents of from -roth of an ampere to 1000" 


| Il. The Current Galvanometer. 
made of thin stranded copper wire, well protected bya thick | 


| This instrament is shown in Fig. 3. It differs from a 
ithe galvanometer above described only in the coil and 4 
| arrangement of terminals. The coil is made of stout 
copper strip about 12cm. broad and 1'5 mm. thick, 
wound in six turns, insulated by asbestos paper placed 
| between. The outside diameter of the coil is about 
| tocm., the inner diameter about 6cm. Itis covered like the = < 
| other with silk ribbon, and attached in a similar manner o. 
' to the platform P. A magnetometer exactly the same as. 
| that described above is used with the instrument, and all. 
| that has been said above with regard to the graduation of 
the potential galvanometer is applicable also’ in the 
| present case, except that now amperes, not volts, are the 
| subject of measurement. 
This instrument is of course only suitable for the 
| measurement ef continuous currents, but owing to the 
| small resistance of the coil, it can be left without risk of 
| damage in a circuit with a current of upwards of 100 am- 
| peres flowing continually through it, while it is of suffi- 
| cient sensibility to measure with accuracy, when the | - 
i needie is acted on by the directive force of the earth. 
alone, a current of grom I-1oth to 1-rooth of an ampere,” 
In special’ instruments for measuring very strong cur-. 
rents the coil is made of a single turn of massive copper 
| strip; fitted with proper terminals to obviate undue 
heating at the contacts. With this mode of construction, > 
lan instrument can be made which shall measure with- 





















| amperes. 
| A pair of well-insulated leads several yards long, made. 
| of copper-wire cable containing 133 strands of wire of 
32mm. diameter (No. 39 B.W.G.), and therefore very 
| flexible and of mappreciable resistance, are sent out with . 
each instrument to be used with it. These are showa 
coiled on the table beside the instrument in Fig. 3.000 02 
The terminais of the instrument and the mode of — 
including it, by means of its leads, in any. cireuil 
in which it is to be used, are worthy ofa little attention. 
In order that the galvanometer may be used to measure _ 
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18 or withdrawy from each circuit with as little fisturb- 
nce as possible to the current in that circuit. 
without the complications of switches or arrangements of. 
binding screws, the very simple plan of terminals, shown 
in Fig. 3, has been adopted., The ends of the copper 
strip forming the coil are brought out horizontally behind 
‘the instrument; one above the other, with a thin piece of 
` wood between them. for insulator. On oneeend of the 
| leads for attachment to these terminals is a spring clip, 
_ formed of two stout-strips of copper, cne attached to each 
‘lead, kept apart for a short distance along their length 
bya thickishe piece of wood, and held in their places 
= by- a serving of waxed cord at that place. The 
‘ends of the copper strips project beyond the sepa- 
rating piece of wood about two or three inches, and are 


‘and it 
‘actical 


is -plain that no cessation of the current, and 
cases.only.an infinitesimal disturbance can 
introducing the galvanometer. Sparks 
ıs altogether avoided, and the galvanometer is 
ed in the circuit by a single simple and sure opera- 
on. When the leads are withdrawn from the coil- 
erminals the action is simply the reverse, the jaws of the 
clip have come together at their convexities before the 
terminals of the coil have lost contact with them. 

In practice two stout wires whfch have one pair of ends 
attached to one of these spring clips are included in each 
circuit, the current in which is to be measured by the 
galvanometer. The instrument is placed with its leads 
attached to its terminals in a convenient position, so that 
-the free end of the leads may reach easily the spring clips 



























cae 


NOTES 


> Tae German Association began its proceedings on Monday 
at Eisenach, when Prof, Haeckel delivered lecture on the inter- 
„pretation of nature by Darwin, Goethe, and Lamarck. The 
ttendance at the meeting amounted to about 1000, 





THE autumn meeting of the Iron and Steel Institute was 


ngenieur urd Architekten Verein. In the absence of the 
- president, Mr. Josiah Smith, the vice-president of the Institute, 
“Mr. I, Lowthian Bell, took the chair, The British end other 

foreign guests were then welcomed, in the name of the Govern- 

ment, by Baron Possinger, the Governor of the province of 

‘Lower Austria, and in the name of the city by the burgomaster. 
Mr. Bernhard Samuelson, M.P., of Banbury, was chosen presi- 
dent of the Institute for the next two years, “The place of next 
ear's Congress it was decided should be London. The Congress 
next proceeded with the reading of the papers set down for the 
day. „After this work was concluded, the Members were con- 
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| bent round into similar curves, with their convexities 
Tc do this | turned towards one another. 


| however, of the strips are a little distance apart. 





opened on Tuesday at Vienna in the great hall of the Vienna | 
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They have sufficient spring 
to bring their convex portions into contact, but they are 
heldetogether at that place by a stout india-rubber band 
passed round a groove in the edges of the two semicircular 
pieces soldered on the backs of the strips. The points, 
If, now, 
| the clip just described be pushed over the terminals of 
the coil, the jaws of the clip will be separated, but before 
| separation takes place each of them has ‘come into 
contact with a terminal of the coil. Hence if. the 
leads form part of a galvanic circuit, the current, 
before the galvanometer is attached, passes from 
one lead to the other across the jaws of the clips, and 
after these have been separated, throygh the galvanometer. 





of all the circuits. The terminals at that end are 
i similar to those of the galvanometer. They can 
therefore be pushed in between the jaws. of eai 
clip to allow the current to be read off, and wi 
| drawn without disturbing the current in the circuit. Th 
| leads are shown attached at one end by their spring ‘clip 
to the galvanometer, and at the other end to a spring clip 
supposed included by means of the two straight pieces of 
wire in a galvanic circuit. 

This arrangement is exceedingly useful for a great 
number of purposes, as for example for measuring the cur- 
rents charging secondary cells, or flowing through the 
various parts of an electric lighting circuit, or for measur- 
| ing the whole current sent into the circuit by the dynamo 
| or generator. ANDREW GRAY 


veyed by steamer down the Dannbe to inspect the works which 
have been commenced by the Vienna Corporation for improving 
the navigation of the river. Thence the guests were taken to 
Nussdorf, and proceeded to the top of the Kahlenberg, a hill in 
the vicinity. The first day was wound up by a banquet, At 
which the guests"were entertained by the ‘municipal authoritie 
of Vienna. The present is the fourth meeting which the 
tute has held upon the Continent, it having met at Liège in 
1873, at Paris in 1878, aad at Dusseldorf in 1880, The number 
of guests from abroad is nearly three hundred. * They inclu 
not only Members f the English Institute, but visitors from 
America, Germany, France, Belgium, Spain, and Russia. The 
business portion of this autumn’s Congress is expected to eecupy. 
three days, but fully a week wil] be spent in excursions and other ~ 
festivities, and in visits to the chief ironworks and. mines of 
Austria and Hungary. ; 








M. BARTHELEMY St. HILAIRE has completed the translatio 
of Aristotle's “ History of Animals,” which will be publis 
sho#ly by Bailligre, and wil? estend to four volumes 8vo, — 


= 5IO e 
R 








with preface, note, and commentary. ‘The learned senator 
oe delivered last Saturday before the Academy of Moral and 
Political Science, of which he is a member, a lecture on his 
.. translation, showing that in this work, executed after numéous 
dissections of animals sent to him by Alexander, the great philo- 
sopher exhibited a penetration of mind which had been unsur- 
passed in his other treatises, and had been praised by Buffon and 
Cuvier, M. Barthelemy St. Hilaire contends that the descrip- 
tions were originally accompanied by illustrations, to which 
numerous allusions are made in the text. 


THE inyentory of the fortune left by the late M. Giffard has 
been completed. Tife whole amounts to about 7 million francs ; 
2 milions are devoted to legacies, and the other 3 are bequeathed 
to the French Gôvernmient to be spent in foundations useful 
for the promotion of knowledge. No decision will be taken by 
the Government before the Council of State has given an opinion 
on the question of accepting the legacy. The same formality 
will be complied with even for the sum of 30,000 francs which 
has been bequeathed to the Academy of Science, as well as to 
the Société des Amis des Sciences, and Société d’Encouragement, 
But it has been suggested that the 5 millions shoald be employed 
in the foundation of a ‘Caisse Giffard ” for the help‘of inventors 
in their discoveries, 


° 

THE Dutch Society of Sciences, at Harlem, recently awarded 
gold medals to Herr Neumayer, of the Hamburg Maritime 
Observatory, and Herr Buijs-Ballot, of the Utrecht Meteoro- 
logical Institute, for eminent services in meteorology. The 
prize-subjects for the current year (to January 1, 1883) are briefly 
these :—(1) Influence of light oa the electric conducting power 
of selenium; are other electric properties also modified, and 
other matters similarly influenced by light? (2) Chemical rela- 
tions of the principal elements of the bile. (3) Chemical relations 
‘of terpenes, (4) Influence of structure and elasticity on the 
compound tone (the timbre) of sonorcus bodies. (5) Examina- 
tion of Clerk-Maxwell's theory of the electric medium, and its 
relations to the electro-magnetic theory of light. (6) Decompo- 
sition of organic matters in bare ground, and ground covered 
with vegetation, (7) Origin of the mesoderm in vertebrates. 
(2) Develo; ment of one or several species of annelids. (9) Ditto 
“of echinoderms, For the following year (to January 1, 1884) :— 
(1) Nature and composition of the Terpen cf Friesland and 
- (Groningen, their animal and plant remains, &e. (2) Mariners’ 
-compasses nd the means used to remedy the effects of oscilla- 
|. tons and trepidations of the ship, also of the ship’s iron, (3) 
Intensity of the light emitted in different directions from surfaces 
reflecting light by diffusion, and those emitting proper light ; 
law of dependence of this intensity on the angle of emission and 
the nature of the luminous surface. (4) Change of refrangibility 
of light through motion of the luminous source or the refringent 
medium, (5) Structure of the kidneys of mammalia, specially 
as regards the epithelial lining in the different subdivisions of the 
renal tubes, (6) Condensations of different gases on the surface 
of solid bodies at different temperatures. (7) Study of the 
(probable) explanation of many physical aad chemical pheno- 
mena by motions of particles of a system about a state of equi- 
Hbrium. (8) eFeripheric nervous system of various osseous 
fishes. (9) History of the development of one or several species 
of Lamellibranchs, 
in rarefied gases. The prize offered, in each case, is (at the 
author's option) either a gqld medal or a sum cf 150 florins; a 
supplementary premium of 1g0®florins may be given if the 
memoir be thought to deserve it. Memoirs to be written in 
Dutch, French, Latin, English, Italian, or German, and sent to 
the Secretary in the usual way. 


ce A SERIES of researches paving been undertaken by several 
Russian physicians as to cofour-blindness, Dr. Kolbe has just 
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| such Association superfluous. 


(10) The phenomena of electric discharge | 
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publishéd in the newspaper Vrach (The Physician) the restits,. oe 
Out of 10,828 railway servants examined, no less than 251 were ooo 
colour-blind, and 32 proved to have an imperfect eapacity for 
distinguishing colours. The average percentage of colour-blind- 
would thus be 2°6 ; but the fife d@ctors who have madé ‘these | 
investigations arrived at very different percentages, namely, from ` 
0°85 to 5 pergent. Three other doctors Lave made experiments 
on sailors ard pupils in naval schools and have found a much 
higher pergentage—6-o8 per cent. of colour-blind, and 8-5 with 
imperfect vision. Among scholars of naval sc*ools the per. 
centage of colour-blind is however smaller, that fs, 1°6 and 1'95. va 
Women are subject to a far smaller extent to colour-blindness. nS 
Thus, Dr. Kolbe, who has experimented both on men and 
women, discovered among the men 2'5 per cent. of colour-blind ~ 
and 7°5 with imperfect vision, whilst among women he has dis- 
covered only 0°16 per cent. of colour-blind and 3 per cent, with 
imperfect colour vision, . 
" . 

AT King’s College, London, a course of lectures on Agri 
culture will be given during the ensuing winter by Mr. Frederick 
James Lloyd, F.C.S., of the Royal Agricultural Society of 

eEngland, The lectures will be given on Thursday evenings at 
6 p.m., beginning Uctober 12. 






















UNDER the title of 7imekri the Royal Agricultural and Com- 
mercial Society of British Guiana have begun the issue of a hal 
yearly journal edited by. Mr. E. F. Im Thurn. The journal, 
however, is not to be devoted solely to agriculture and com: 
merce, but is intended as a record of all important work bearing’ 
on the scientific exploration of the colony. Such a permanent 
record will be of the greatest utility, and under Mr. Im Thurm’s 
care we nfay expett some valuable contributions to science, 
Among the articles in the first number are :—‘‘ Tame Animals 
among the Red Men of America,” by the editor; and ‘Note 
on a Journey up the Cuyuni,” by Mr. J. S. Blake. The term, 
Timehri, we may say, is a Carib word,"and denotes those curi ms 
hieroglyphics found so plentifully on the rocks of British Guiana: 


In the new number of the New Zealand Journal of Science; 
Mr, A. K. Newman advocates the formation of a New Zealan 
Association of Science similar to the British Association... We 
are glad to see any effort to promote science in our: colonies, 
though we should have thought that the New: Zealand Institute, 
combined with the Yournal of Science itself, would render any. 
But why not attempt the forma: 
tion of an Australasian Association ? 


THE annual Conference of delegates from scientific societies 
was held at Scuthampton during the meeting of the British 
Association. Efforts have been made to enlist the co-operation 
of local societies all over the kingdom, and obtain their ald 
in carrying out the yerk of several of the British Association 
Committees, but so far, we regret to see, not with much success, 
Still the Conference is capable of doing good work, and we- 
hope will continue its efforts. 





AN International Electrical Exhibition has been opened: at 
Munich. 







Messrs. CASSELL, PETTER, AND GALPIN have issued Part I, 
vol. ii. of the Eacyclopzedie Dictionary, extending from -Cable 
to Conarum. It seems to ws to be in all respects up. to 
standard of the first volume, noticed by us some time since; 


Unper the title of  Brehm’s Zoological Atlas,” Mr, T. R.. 
Johnston of Edinburgh has brought together the leading ilus- 
trations to Brehm’s well-known ‘ Thierleben.” -As an aid 
the teaching of the subject the Atlas will be found really service- 
able, and will be especially interesting to children and useful in- 
leading them to take an interest in science. : : 
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We have received a further supply of 'University Caændars. 
That of ‘University College, Liverpool, is pleasant reading in 
some parts; the list of donations and subscriptions‘to the young 
college is quite worthy of Liverpool, and might well excite the 
envy of more struggling instjtutiqns. Here we have 10,000/, 
for a Chair of Natural History, another 10,000/, for a Chair of 
Chemistry, and the like sums or nearly so, for Chairs of Philo- 
sophy, of Art, of Mathematics, fora chemical laboratory, and so 
on, besides thousand on thousand for other purposes, L-verpool 
College has had a good start, and much will be expectec of her. 
The Calendar of Firth College, Sheffield, is small and business- 
like, and in the statement of the objects of the college, the 
governors show, that they have a satisfactory idea of what such an 
institution should be and do. We have also the Calendar of 
University College, Wales, in ‘whose curriculum science has a 
place. i 3 


[wo interesting cases of explosion are described by Herr 
A 
closed glass tube two-thirds filled with liquid carbonic ecid was 
inserted a few centimetses deep in a bath of carbonic acid and 
ether brought to a temperature of — 100° C., in order to get 
crystallised carbonic acid. Beautiful crystals were soon formed 
in the immersed part of the tube, and a layer of the liquid acid 
remained above. The tube was then raised by its upper ‘part 
into the air, and in a few minutes it exploded violently. This 
tube had often before borne a rise of temperature to 31°. The 
explosion is attributed to thermal expansion of the solid carbonic 
acid (as a more likely cause, than vapour-pressure on glass ren- 
dered brittle by a low temperature). In the second case, a large 


Sheet zinc bell-gasometer, used exclusively for keeping oxygen 


gas, was concerned. It had-stood about six months unused, 
containing a little of the gas. When the issuing gas was being 
tested with a glowing match, an explosion occurred, shattering 
the apparatus. Any entrance of hydrogen or coal-gas is out of 
It is supposed that the water-had gradually 
absorbed acid vapours from the air of the laboratory, and that- 
the zinc had been thus attacked, yielding hydrogen. The zinc 
was in fact somewhat corroded. It is recommended that the 
zinc in such cases be coated with a lac. 


IN arecent communication to the Rivista Scientifico-Industriale, 
Prof. Palmieri concludes from experiments (1) that glycerine in 
contact with an ammoniacal nitrate of silver solution partially 
reduces the metal in the cold state, and with heat the reduction 
is more pronounced, and gives the appearance of a metallic 
mirror ; (2) that with addition of a solution of caustic potash, 
either in the cold or hot state, complete reduction is produced, 
with a most brilliant metallic mirror ; (3) that some stbstances 
accelerate the reduction, such as alcohol and ether; and (4) 
that, operating in the cold state and in darkness, the reduction is 
more brilliant and rapid that when operating in light. On the 
whole it appears that the reducing action teferred. to may be 


~ applied industrially with advantage to the silvering of mirrors, 
_ both on account ofthe facility of the process and its economy, |. 
, The exact proportion of the components is important, and Prof. 


Palmieri promises particulars shortly. 


A SIMPLE anemoscope and anemometer, designec by the 
Brothers Brassart of Rome, at the instance of Prof. Tacchini, 
especially for use in meteorological stations of small resource, is 
described in the Piv. Sci, Jnd. (Nos 12-13), The chief pecu- 
liarity in both mstruments is the system of free transmission, 
obviating prejudice to the indications from changes of tempera- 
ture’; the axis has several universal joints,in its cours, and in 
the case of the anemoscope passes dowh freely through a central 
hole in the plate bearing the compass card, a weight being hung 
It carries an index just over the card. In the 
anemometer the weighted axis has a perpetual screw dcting on a 


toothed. wheel, which, by means of a system of jointed rods, 
actuates three discs having peripheral numbers, in such a way as 
to present a numerical record of the wind’s velocity in a given 
times About forty of these anemoscopes and anemometers are 
now at work at various Italian stations. 


EXPERIMENTS have been recently made in Rome by Signors 
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Capranica and Colasanti regarding the action of oxygenated 


water on_the system. Physiologically absorbed {according to 
Hueter’s method) the substance acts.as a poison, quickly killing 
animals, the fatal dose varying with the animal’s size (about 25 
vc., is enough fora dog weighing 3 kgms., 75 cp. for one 
weighing 13 kgms.), The poisonous actidh appears in all the 
great functions of the body, especially that of the spinal cord ; 
the excito-motor power of that organ is* over-éxcitéd, as shown 


by convulsive phenomena (tetanus, locomotor ataxy, &c.). The. 


phjsice-chemical acts of nutrition are also profoundly disturbed, 
as is proved by the very pronounced glycosuria previous to death. 
All these disturbances are attributable to decomposition of the 
H,O, in contact with the tissues. The consecutive phenomena 
in poison with oxygenated water are identical (the authors say) 
with those M. Bert has abserved as resulting from the action of 
compressed oxygen. i zo 


THE additions to the Zoological Society’s Gardens during the 


’ past week include a Chacma Baboon (Cynocephalus porcarius Ì ) 


from South Africa, presented by Mr. H. Banfield ; a Mòustache 


Monkey (Cercopithecus cephus) from West Africa, presented by 


Mrs. Heath ; two Macaque Monkeys (Macacus cynomolgus § 2) 
from India, presented by Mr. F. J. Newton; a Great Anteater 
(Myrmecophaga gubata ¢ ) from Parana, presented by Sir William 
Wiseman, R.N. ; a Vulpine Phalanger (Phalangista vulpina d) 


from Australia, presented by Mr. W. Marston Clark; three . 


Gold Fheasants (Thaumalea picta 6 & 3), six Bamboo Partridges 
(Bambusicola thoracia), a Common Moorhen (Gallinula chloropus) 
from China, a Black K:te (Milvus migrams), captured in the 
Red Sea, presented by Mr. Theodore A. W. Hance; a Horned 
Lizard (Phrynosoma cornutum) from Texas, presented by Mr. 
W. Pilcher ; a Squirrel Monkey (Chrysothrix sciurea 6) from 
Brazil, a Ring-tailed Coati (Wasua rufa) from South America, 
deposited ; a tiger (Hes tigris $) from India, two White-eared 
Conures (Conurus leucctis) from Brazil, two Dusky Parrots 
(Pionus violaceus) from Venezuela, a Horned Parrakeet (Nyn- 
phicus cornutus 2) from New Caledonia, received in exchange ; 
a Wapiti Deer (Cervus canadensis 9), a Geoffroy’s Dove 
(Peristcra geoffroit 2), bred in the Gardens. ‘ 





. OUR ASTRONOMICAL COLUMN 


CoMETARY DISCOVERIES,—By telegram to the Earl of Craw- 
ford’s Observatory at Dunecht, M. Cruls, director of the Ob- 
servatary at Rio Janeirc, announces the presence of a bright 
comet in the morning sky, the position of which on September 
11°718 M.T. at Rio, was in R.A. gh. 48m., Decl. — 2° 1’; it 
was visible to the naked 2ye. $ i a 

On’ Sunday last, Mr. A. Ainslie Common, of Ealing, while 
observing the sun with a special telescope (reflector with glass 
reflecting-surfaces only), found a fine comet near the sun; 
nucleus bright, tail abou: 4’ long, and ‘apparently much brighter 
at each side, giving the appearance of two tails. Mr. Common 
compared it for position with the sums limbs, and from, his 
observations we find’for the comet’s place at Greenwich noon, 
on September 17, R.A. rih. 33m. 58 35., Decl, + 1° 42’ 16” ; 
the hourly moffon in R.A, appeared to be + Im. 14s., and in 
Decl. +45. . 

M. Cruls thought his come? might be the expected one of 
1812, but this 1s certainly an oversight. Were the comet of 
1812 in his observed right ascension on September 12, its de- 
clination would be much further north than that observed if the 
comet-were approaching perihelion, and much further south if it 
were receding therefrom. Whether the comet detected at Rio 


“is wentical with the remarkablge one discovered by Mrs 
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Common; it would be premature to decide upon present data. 
The Brazilian Telegraph Company has cabled from Madeira two 
positions for September 12 and 13, obtained on H.M.S. 
Triumph by Capt. Markham, but taken in conjunction with 
the Rio message, they tend to throw a doubt upor the 
accmacy of some of the figures so far received, 

Another comet discovered- by Mr. Barnard is announced in a 
telegram from Boston, U.S., to Dunecht, it is described as 
circular, 2’ in diameter, with some centmil condensation. An 
observation at Harvard College gives the following position :— 
Sept. 14:8162 G.M.T.: R.A. 7h. 19m. 17°8s, Decl. +16° 3/51”. 

Daily motion in R,A,: + Im, 44s. ; in Decl, : + 43. 
grote is no possibility of identity of this comet with that of 
1812, +* : : T 


2 

THE TOTAL SOLAR.ECLIPSES OF 1883 AND 1885.—Observers 
of the total,solgr eclipse on May 6, 1883, will have but very 
limited observing-room, and in fact will be confined for stations 
to one or two of the smaller islands or islets of the Marquesan 
group, the Roberts Islands of the Admiralty Chart. Wade 
separation of the paities to secure better chances of fayourable 
weather will therefore be impracticable. The same contingency 
will occur im the case of the total eclipse next following, viz. 
that of September 8, 1885, where the course of the central zone 
is again almost wholly a sea-track. In this case observers will 
be limited to the southern parts of the north island of New 
Zealand, and to the extreme northern point of the southern 
island. f 

Thg following figures will indicate the precise-conditions :— 


Latitude, Latitude, Latitude, 
Long, E. N. lmit Central S. limit 
of totality. . Eclipse. of totality. 
Wl... = 39 314 — 40 20°2 ~ 41 10'2 
17301 39 42'0 40 3ra 41 210 
175, « 39 550 .. 40438 41 34°4 
177 = 40 9'5 a ~ 40 58'8 = 41 49°2 
The duration of totality on the central Ene in longitude 175° 
will be Im. 52s. $ 





GEOGRAPHICAL NOTES 


AT the Southampton meeting of the British Association Mr. 
Joseph Thomson read a paper On the Geographical Evolu- 
tion of the Tanganyika Basin. The keynote of this paper is 
struck by a reference to æ recent lecture of Dr. Archibald Geikie. 
to the Royal Geographical Socizty, in which he points out that 
the days are now over’in which the scientific geographer is 
content with the simple description of the superficial aspects of 
the various regions of the globe. He must also know how they 
came to be, and what they have been in the past. This line of 
inquiry is applied by Mr. Thomson to the lake regions of Central 
Africa, but more particularly to the Tanganyika Basin, In the 
first place he presented a bird’s-eye view of the lake regions 
from the Indian to the Atlantic Ocean, bringing into relief only 
the most prominent features of the geography, but describing 
more in detail the aspect of the Tanganyika Basin, round which 
the chief interest centres. From a description of these purely 
superficial matters he proceeded to describe what these have 
been in the remote past, and the manner in which they have 
been evolved, being of course compelled to call in the assistance 
of the sister science geology. The conclusions he arrived at as 
to the primary origin of the region are, from purely hypothetical 
considerations, based on the theory of a shrinking nucleus, and 

’ the necessary effects on the earth’s crust arising therefrom: At 
a later stage, however, he is on safer grounds when he is able 
to. appeal to the rocks themselves as ta the aboriginal con- 
ditions of the African continent south of the Equator. 


' These, accorling to Dr. Thomson, -prove the existence _of 


an immense central sea. cut off from the ocean by the eleva- 
tion of the continent, and which was almost coterminous 
with the present drainage area of the Congo, An elevated 
ridge was upheaved along the eastein boundary of this sea, the 
origin of the trough of Tahganyjka, by the collapse of the centre 
of this ridge and the central sea, subsequently drained away to 
the west, leaving Tanganyika isolated. Mr, Thomson then pro- 
ceeded to describe how its secondary characters arose, and its 
scenery was moulded, by the action of sub-aérial denudation on 
rocks of different powers of iesisting the decomposing and 
eroding agents, and explained the curious marine-like type of its 
shells, the origin of its oufitt, the Lukuga, the freshening &£ the 


water ef the lake, and.finally the curious intermittency ofethe ° 
outflow. The various stages in the evolutiofi of the Tanganyika 
Basin were summarised as follows :—The first appearance of the 
future continent, we have been led to believe from various 
theoretical considerations, was the appearance of a fold of the 
earth's crust bounded by two Ynes of -weakness converging 
towards the south, which fold gradually rose till it appeared 
above the ocean, first along these two lines of weakness, in the 
form of a sewies of islands, which finally join, inclosing in their 
centre a large part of the ocean, This inclosed water- area 
formed a great central sea, and the inclosing land along the lines 
of weakness is now indicated by the east and west coast ranges. 

In the second stage the continent of Africa soyth of 5° N, lat. 

presented the. cutline of the continent of to-day. The third 
stage shows the central plateaa with the great central sea very 

much diminished in size, and almost coinciding with the present 

Congo Basin. There is as yet no evidence of the existence of 
Tanganyika, After an enormous period of undisturbed deposi- 
tion of sand in the sea, the fourth stage is ushered in by a period 
of great continental covulsions, On the line of the future 
Tanganyika a Luge boss of rock is intruded into the throbbing’ 
crust, and the surrounding region elevated to a considerable 

extent, followed by the subsequent collapse of the body of the 

elevated area originating the great abyss of Tanganyika. The 

fifth great stageds marked by the formatfon of a channel through’ 
the western coast mountain, causing the draining of the great | 
central sea, which immediately becomes the inner drainage area 

of the Congo. The sixth stage then sees Tanganyika isolated as 

a lake by itself, from which time dates the moulding of its 

present scenery, the formation of an outlet, the freshening of. 
its waters, and the lowering of its level, and finally we have - 
seen that theintermittency of the lake’s outflow is explained by 
the probable fact that the rainfall and evaporation nearly balance 
each other in ordinary seasons, 


THE Geneva correspondent of the Times sends some notes on 
an interesting paper recently read by Prof. Calladon s-‘' So far 
back as 4880 M.«le Saussure suggested the probability of the 


' level of Lake Leman being much lower than it had been a few cen- 


turies previously, and that there had been a time when the upper 
part of Geneva formed a peninsula, washed on every side except 
that of Champel, by the waters of the lake. This theory has 
lately been comfirmed by the observations. of Prof. Calladon, - 
who, at the recent meeting of the Association of Swiss Geo- 
graphical Societies, read a paper on the subject that-'attracted 
much attention. It results' from the Professor’s investigations 
that the Plateau of the Tranchée, to the south-east of the city, 
and the hill once crowned by the temple of Diana, and now by 
the cathedral, are parts of the same lacustrine terrace, both being 
composed of regular beds of sand and gravel, having an inclina- 
tion’of 30 to 37 degrees, and dipping in a north-westerly direc- 
tion. Superimposed on these beds is a horizontal layer of 
pebbles of an average thickness, much exceeding the thickness of 
the oblique layers underneath. The height of this layer, Prof, 
Calladon contends, corresponds with the former maximum level 
of the lake, which was 28 to 30 metres higher than the present 
level. The excavations for the foundation of the new theatre 
which were laid in ‘drift,’ had to be carried to a great depth, 
and included 3000 square metres of ground. It was quite 
evident from the nature of the deposits, which had not been pre- 
viously disturbed, that hereabouts the Arve, once upon a 
time, jomed the Rjwne, and other excavations have indicated 
the old course. of the former river to the pomt at which it 
now takes its departure. Underneath the inclined bed of 
pebbles and gravel comes glacial clay, identical in every 
respect with the glacial clay that now underlays the bed ot 
the Rhone, It is from the depth of drift resting-upon this plat- 
form of gravel clay that Prof. Calladon calculates his estimate 
of the lowering of the level of Lake Leman in modern times. 
He is confirmed in his conclusion by the fact that the deposits in 
the ancient bed'of the Arve are not alone similar ‘in kind to the , 
deposits still brought down by the river, but identical with them 
in chemical composition. “In the opinion of .Prof. Calladon, ~ 
Geneva, at a period not-many centuries before-the Christian era, 
occupied a strategic position analogous: to that of many other 
cities of antiquity in being built upon a promontory almost sur- 
rounded by water. ‘Theguncovenng of the platform “of glacial 
clay enables Prof. Calladon further to ascertain the minimum 
level of the lake at the tıme when the superincumbent layers of 
Alpine sand and gravel were brought down by the Arve, It 
follows, from the geometric measurements which haye been 
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*“made,.that the surface of the bed of glacial clay is only 8% centi- 
metres below the présent level of the lake, and 4 metres above 
its bottom at Geneva. Hence the level of the'lake at the time 


in question must have been at least 3 metres above its present , 


level, for otherwise the Lower Rhone could not have existed. 

As regards these estiviates, it should be remembered -that the: 
difference in time between the maximum and minimum levels of 
the lake has: to be reckoned by centuries, and that the volume 
of rivers and lakes: fed by Alpine snows varigs with the 
seasons.” : ‘ : 


M. Lessar, who made last year an interesting Journey to 
Saraks, has retuned from a second journey in the same country, 
as far as Herat, 2nd publishes an account of it in the Golvs. All 
the roufe, from Askabad to Sarakg, 185 miles, goes along the foot 
of mountains through a completely flat country, which is usually 
called Attek. This name, however, which signifies ‘‘the foot.of 
the mountains,” is unknown in Persia and Afghanistan. That. 
part of this oasis, which was occupied by the Tekke-Turco- 
mans, was usually known ‘as Akhal, whilst the south-eastern 
part of the oasis was known as Arakadj. Only two places of 
the*Attek, Luftabad. and. Shilghyan, ave occupied by Persian 
Shiites, the remainder are Turcomans, having mmigrated from 
Merv after a bloody struggle with the former inhabitants, at the 
beginning of this centuwy, The population live mostly in clay- 
houses, the: number of felt tents diminishing very rapidly, and 
the clay-houses which formerly were built within small earthen 
fortifications, are now mostly erected outside of them. Water 1s 
scarce in the Attek, the streams coming down from mountams 
being few, and in the hands of Persians, who often take the 
water for their fields. The population of the Attek, between 
Askabad and Saraks, is estimated by M. Lessar, at about 7000 

` Turcoman inhabitants. They carry on agriculture, and have 
good orchards, as well as good gardens in the neighbourhood of 
the Persian settlements. But altogether they are very poor. 


A TELEGRAM, dated Isefjord, September 5, has been received 
in Stockholm, viá Tromsö, from the Swedish Geological Expe- 
dition dispatched to Spitzbergen, according to which snow 
covered the island as early as August 30, and the memters were 
thus compelled to discontinue their researches, and intended to 
sail for Beeren Island. The results of their labours are very 

-important. All was well with the Meteorological Expedition at 
Smith’s Observatory. 


ANOTHER message, similarly conveyed, but dated-August 24, 
has also been received from the Swedish Meteorological Expe- 
dition, from which it appears that observations commenced at 
Smith’s Observatory om August 15, with the exception of the 
magnetical, which were delayed until the 21st, in consecuence.of 
the difficulty’in firmly fixmg the instruments, From August 15 
to 21 the mean temperature and the readings of the barometer 
were respectively-as follows :—15th, temp. +3'1° C., har. 748; 
r6th, temp, +1'5° C., bar. 749; 17th; temp. +3°9° C., bar. 
749; 18th, temp, +3°6° C., bar. 752; 19th, temp, +3°7° C., 
bar. 754; 20th, temp. +4'5° C., bar. 751; 2Ist, temp..+3°9° 
C., bar. 752, At mid-day of the 16th snow fell, while pools 
became covered with ice ; the minimum temperature was +0°1° C, 
The weather had up to that date been dull with little ram. Wind 
being generally from west to east, with an averageforce of I 
(Beaufort’s scale), There was little ice at sea, but the fact that 
four:smacks had been frozen ın in Storfjord caused the members 
some anxiety, as.they were not quite pr®pared, as yet, to face 
the winter. As these four vessels have since got away, this will 
probably be the last message we shall obtain fiom the-expedition 
this year. 


OWING to the enormous quantities of drift-ice in che Kara 
Sea the steamer 4, Æ, Nordenskjold, bound for the Jenisei, has 
put back to Vardo. Capt. Johannesen states that he attempted 
four times—August 31, September 1, 7, 8—to penetrate Mato- 
schkin Schar, and was compelled to turn back. He went up 
‘alongside Waigats Island into the Kara Strait, where he saw 
ice-as far as §4: long., and would Rave- been frozen ir here, if 
the vessel had not possessed-such powerful machinery. 


HERR KARL PETTERSEN, of Tromsoe, has given the’name of 
“* Arktis,” to a great land-mass which he maintains at one time 
extended between Norway, Novaya Zemlya, and Spitzbergen. 
His theory is based mainly on the existence of a submarine 
plateau which recent Norwegian: expeditions have found in the 
region referred to. He also maintains that such a cand-mass 


‘ 


would account for the present geological an@ biological conditions 
of Norway and Spitzbergen, and: that it extertied to the conclu- 
sion of the Quaternary period. 


PARTS 6 to 10-of the new edition of Balbi’s ‘‘ Allgemeine 
Erdbeschreibung” have been sent us by Hartleben of Vienna, 
The recasting of the work. by Dr. Chavanne continues to be 
thoroughly carried out, and the- illustrations and maps are very 
good, 


Dr, Otto Frnscu, who for the last two and a half years has 
been travelling in Polynesia-and Australia, under the auspices of 
the Berlin Academy of Sciences, may soon be expected home, 
A large part of his rich ccllections in all departments of natural 
science and ethnography, has already arrived in Berlip, and the 
rest is on the way. He kas visited the Sađdwich Islands, the 
Marshall group, where he stayed a long time, the Carolines and 
New Britain, New Zealand, Australia, and „Tasmania. He 
stayed for a considerable time-among the islands in Torres 
Straits, as well as on the south coast of New Guinea, 


THE permanent Commission of the‘ ‘' Association Géodesque 
Enropéene,” the object of which is to promote the measurement 
of theearth by General Bayer’ssystem, has been meeting at the 
Hague under the presidency of the Spanish General Hanez. 
Representatives of France, Austria, Germany, Italy, Spain, 
Switzerland, Norway, Raumania, and Holland attended the first 
meeting, and were welcomed by the Dutch Foreiga Minister, 
Mr. Rochussen. Prof. Oppolzer {Austria), who is the secretary 
of the deputation, gave -he annual report of the Association. 
Several other members preserited communications upon the 
geodesic work in their respective countries. 


AN edition for 1882 of the ‘‘ Handbook'of Jamaica,” the first 
issue of which we noticed at length, has-been published. Several 
important alterations and additions have been made. Stanford 
is the London agent. 


THE new number of the Deutsche Geographische Blatter of 
the Brémen Geographica: Society, contains some long communi- 
cations from the Brothers Krause, who have been wintering at 
Chilkoot, in North-west America, They give details concerning 
journeys which they made during the past winter and: spring, in 
which, among other things, they obtained much information 
concerning the Chilkoot Indians, The number also contains an 
interesting lecture“by Prof, Karl Mobius,.on the influence of 
food supplies on the spread and migiation of animals. Dr, Fr. 
Hirth has two communications :—On the Walls of the Towns of 
K-wang-tung, and on the Chinese Coast from the boundary of 
Annan to Tien-pai, from Chinese sources. 


In consequence of the very hot and dry weather experienced 
in Russia during this summer, the water has become very shallow 
in all rivers, so that navigation meets with great difficulties on 
the Volga and Northern Davina, 


WE regret to learn'from. a telegram received' at Copenhagen 


-from Vardoe that it is feared the Danish North Polar Expedition 


under Lieut. Hovgaard is already ice-bound on the coast of 
Novaya Zemlya, The Kara Sea was closed by ice’ in the 
middle of-August: It willbe remembered that Lieut, Hovgaard' 
intended to make for Cape Chelzuskin, from which he:was to 
make an attempt to-force.his way northwards. 





UNWRITTEN HISTORY, AND HOW TO 
° READ IT* 


[t has now for some yzars been thé custom at the meetings of 
the British Association for the Advancement of Science, for 
one of its members to be deputed to deliver a lecture, not to his 
fellow-members, for whom in the ordmary programme an amply 
sufficient supply of mental food has been provid&d, but to the ' 


-operative classes, inthe town where the annual meeting happens 


to beheld. Such a custom has much to commend it, for allalike 
—the rich awd the poor, the worker with the head and the, 
worker with the hand—are interested in the advancement of 
that science, or ‘“natural knewledge,” for the promotion of 
which this association, like its-elder brother the Royal Sociéty, 
was founded. ` i 
An occasion like the present, moreover, gives a good 
7 A lecture to the working classes, delivered at the meeting of the British 


Association for the advancement of science, held at Southampton, August, 
188% by John Evans, D CL, LL. D. RRS , &c. Revised by the Author, 
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“opportunity of treating of some subject which lies within the 
range of all obse®vers of what is going on in the world around 
them, which may even be of local interest, or to speculate on 
which, may give an additional zest to an evening stroll or a day’s 
relaxation from toil. It is not, however, easy to find a subject 
of this kind ; and yet, perhaps, if I talk to you this evening of 
those who, in times more or less remote from the present day, 
have lived and latpured in this part of the globe, I shall at all 
events have a theme of some general human interest. And if, 
m addition to’ laymg some particulars of their method of life 
„before you, I can point out the methods by which our knowledge 
of the manners and customs of remote antiquity. is obtained ; 
if I show you the way in which the successive links in the chain 
of circumstantial evidence relating to human progress are forged, 
you will be able © appreciate the value of the application of 
scientific methods to the study of the past, and to feel that our 
present knavledge of antiquity rests upon something more secure 
than vague conjecture, It is fortunate for me that in and around 
this town of Southampton ıs what may be termed the home of 
some of the witnesses I propose to call, so that if I am able to 
interest you in what they have to reveal, many of you will have 

‘the opportunity of examining them and cross-examining them 
yourselves at your leisure. The subject of my lecture, “ Un- 
written History, and how to read it,’ is, as you may imagine, 
is one in which testumony of various kinds is admissible ; and, as 
in the case of many of the most important trials, much may 


depend upon what, at first sight, would appear to be a trivial’ 


common matter. A 
.` The term which I have used, ‘‘ Unwritten History,” is so 
comprehensive that it might be made to embrace the whole series 
of events which have happened in this world from its first 
creation until the written annals of the historian begin. It might 
be expanded so as to comprise the whole of the geological 
record, as exhibited bythe testimony of the rocks, and even to 
go back to a time when it seems probable that the elements 
-composing our globe had not been consolidated, but existed in a 
gaseous condition. I propose, however, to limit thc .term this 
evening, so that it may not extend beyond the period during 
which the human race has dwelt upon the earth. I need hardly 
say that, compared with the time which geological facts prove 
that the world has existed. this period of human occupancy is 
relatively short, however vast it may appear when we come to 
compare it with the few centuries embraced in our ordinary 
chronology. But of this it will be time to speak when we have 
traced back our evitlence as far as our present knowledge will 
enable us to go. apse, . 

With regard to that evidence, or the means by which we must 
attempt to read unwritten history, one of the principal aids that 
can be called in is the, written history of the past. The ancient 
writings of Greek ard Roman authors carry'us back some three 
thousand years; while the annals of Egypt and Assyria, and 
those preserved in the pages of our Bibles, make us to some 
extent acquainted with the habits and customs of still earlier 
times, And in the same way the accounts of recent travellers 
who have been brought in contact with races of men unacquainted 
with even the most simple appliances of modern civilisation, 
serve to throw a light on what must have been the condition of 
most of the occupants of other parts of the world before those 
appliances were known. But, after all, our best evidence is to 
be derived from the relics of the past which, from time to time, 
we find buried in the earth, and fiom the circumstances under 
which they are discovered. Such relics are often of much 
service even in illustrating that portion of past time which falls 
within the limits of written history, especially 80 far as relates to 

“the habits and customs of everyday life, as to which, except 
incidentally, our chroniclers are usually silent. The ‘‘ princes 
and kings ” who ‘‘flourish or may fade,” ‘‘the unsuccessful and 
suecessful wars” whosé records make up the bulk of our histories 
no doubt pos$ess an interest of their own ; but all that relates to 
the infancy and childhood of the human faily and the develop- 
ment of its mental and material 1esources has for many minds a 
far gieater charm, and much that concerns itis only to be gathered 
from a study of unwditten history. 

But before going back to anygreally prehistoric times, it will 
be well'to consider briefly a few points in connection with the 
written history of the town in which we are assembled. It was 
not always éalled Southampton, but was in Saxon times known 
ws Hamtune, and under that name appears upon coins s‘ruck at 
the local mint from the middle of the tenth until the middle of 
the twelfth century, _ In the same manner Northampton was at 
one time only known as Harfitune, and it was to distinguish these 
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two towns that the one received the prefix of North- ans thè 
other of Southampton. . 

Curiously enough, the name of Hamtune, which appears to. 
be compounded of two well known Saxon words—-Ham, ow’ 
English home, a farm or possession; and Tune, the modern 
town—is more probably, hpth at Northampton and at South-” 

- ampton, connected with the old British name of the river which 
flows past the town. The Nene of Northamptonshire "seems to . 
be called the Antona or Anton by the Roman,historian Tacitus 
and the Test of ‘‘ Suthamtescire,” as-the country of this town is 
called by the Venerable Bede, still retains in part of its course 
this same name of Anton. The old geographer Ptolemy calls 
Southampton Water the mouths of the river Tris-anton, or pos- 
sibly the three mouths of the Anton; and the Roman town, 
which stood near this plage was known by the name of °@ 
Clausentum, which Camden interprets as a Latinised form of 
the British Claudh-Anton, the port of Anton. 

I shall not attempt to determine the claims of Bittern, or Old 
Hamtune, to represent the Roman town; but the fact that 
‘Roman remains still exist here may be cited as a proof that , 
whatever may have been the encroachments fof the sea since ~ 
Roman times, they ha®e not destroyed all traces of the Roman’ 
settlement on this site, nor can the relative positions of the ® 
sea and the land have materially altered within the last 1800 
years. It will be well to remember thi? when we hereafter come 
to consider the dutiquity of some of the earlier traces of the 
presence of man in this part of the world. When, once, in 
ascending the stream of time, we have passed the date of the 
Roman occupation of this country, we enter upon the domain of 
unwritten history, or at all events find ourselves within its border 
provinces. « 2 ` 2 

Who were the people whom the Romans found here on their 
arrival, and what was their civilisation? Historians give” us 
some information on this point, which is, however, to be supple- 
mented from other sources. Cæsar, whose invasions of 
Britain date some ninety years earlier than. the. ac’ual Roman 
_conquest, tells us that the southern part of this island was occupied ” 
by Belgicetribes who had comè over from the Contineut, who for 
the most part retained their original names, and were often 
subject to the same chiefs as their brethren on the mainland. . 
Those who occupied this part of Britain appe to have been 
the Belz, whose name at least has on the other side of the > 
Channel survived in that of Belgium. The habits-and cu toms 
of these southern Britons were the same as those of the Gauls, 
They were acquainted with iron, gold, silver, copper, tin, and. 
bronze, and had, moreover, a coinage’of their own. Our knowledge , 
of this coinage'is not, however, derived from any ancient historians, 
but from a study of the coins themselves. By a careful record 
of the spots where coins of the Ancient Britons have been found  - 
we have been able to show that particular forms belong to par- 
ticular districts, and, in the case of some of the coins which 
bear inscriptions, to determine the names of British princes, and’ ~ 
to fix the districts in which they reigned. Here in Hants, and ` 

„in the neighbouring county of Sussex, we find coins struck by 
two Princes, Tincommius and Verica, as to whom written _ 
history 1s silent, but who appeer from their coins to have been 
the sons of Commius, who probably is the'Commius mentioned 
by Cæsar. - 

It has been supposed, from a passage in Cæsar’s “‘ Commen- 
taries,” that the Britons in his time were unacquainted with the ` 
use of coined money; but this passage may have been misread. 

At all events, the eins themselves prove that the supposition is 
erroneous, and, moreover, that long before Cæsar’s time a native 
coinage existed in Britain. You may‘ask how this can be proved 
by coms which bear neither’ dates nor inscriptions. I will 
attempt to answer this question, and to show you in what manner 


| this chapter of unwritten history has been read; Coins such as 


we now know them, struck of a certain weight and with some 
established device upon them, were unknown even among the 
most .civilised nations of antiquity until about seven hundred 
years before Christ; and it was not until about three hundred 
and fifty years before Christ that any extensive crinage of gold 
was issued at any one place’ About that time some mines were 
discovered in Macedonia which produced about £250,000 worth 
of gold annually. Most of this, was converted into coins rather 
heavier than our soyereigns, by Philip II. of Macedon, the 
father of Alexander thesGreat. These coins bore oh the one . 
side a head with a laurel-wreath upon it, and on the other a 
Victory, in a two-horse chariot. “The coins were so well known, 
aud gold from other sources wes comparatively so scarce,-that 
the use of these pieces, which were known as Philippi, spread 


ee 


Sept. 21, 1882| : 
ee ee a a ee Te 
« thrgugh the whole of Greece and-her colonies along the shores 
of the Mediterranean. Whether as the result of raids upon 
Greek towns, or from more peaceful contact with Greek colonies 

-~ in what is now the south of France, the Gauls became acquainted 
with them, recognised their usefulness, and proceeded to strike 
coins in imitation of them. - As was to be expected, the art of 
these imitations was far infe¥ior to that of the original coins. 
Each copy in its turn served as a model from which other copies . 
were made, and as is often the case, the copies were in many 
instances larger than the. originals ; so that by the*tme the art 
of coining had reached the northern part of Gaul the size of the 
coin had much increased, and the devices upon it hæl degener- 
ated into a widespread bust with a leurel-wreath, and with the 
hair arranged’ if rows of locks of even size behind, and in 
crescent-shaped curls in front, while additions had been made to 
the original head in the ‘hape of a kind of band around it and 
an ornamental covering for the neck. Such. coins have been 
found in considerable numbers in England, principally in our 
southern counties, and especially in Kent. Of their origin fram 
the Macedonian Piilippus there can be no doubt ; but how are 
we to judge of their date, and of the length of time tkat coins 
we known in Britain before Cæsar» landing? It is in tkis 
manner :—-There are some British princes whose names are 
recorded by Roman historians and’by Roman in-ciptions, and 
to whom therefore weecan assign a fairly certain date ; and of 
some of these princes coins are known. They have on them 
devices such as at first sight appear almost uuintelligidle, but 
which by a succession of intermediate forms occurring on coins 
without inscriptions upon them, can be traced back to the head 
with the laurel-wreath, whue on the reverse side there is always 
‘a horse of more or less barbarous form. We have, therefore, 
evidence öf an uninterrupted succession of coins copied the one 
from the other, beginning with the coins with the widespread 
head and ending with the inscribed coins. Now each of these 
-successive copies must have been intended to pass current with 
the coins from which they were copied, and if they had all been 
of one weight and of one quality of gold it might have been 
possible for the whole series to have been stwack within no very 
lengthened terms of years. But, as it happens, there is a great 
diversity in the weight and fineness of the coins, those with the 
widespread head being of fine gold, and often weighing nealy 120 
grains, and the last of the series being of much baser metal and 
only weighing about 84 grains. In the process of successive 
copying only the most striking parts of the device, and those 
mo:t easy to imitate, such as the wreath and lochs of hair, 
survived, and the face, being more difficult to copy, was the first 
to disappear, Coins with merely a mis-shapen lump upon them 

, tn lieu of the face usually weigh about 96 grains, and the farther 
they get from the original the lighter the coms become. ‘. Now 
the original weight of the Philus was 133 grains; and assum- 
ing that it was first imitated in B.c. 300, and that the weight had 
become. reduced to 84 grains in B.C, 20, and also that the diminu- 
tion in weight always went on at the same rate, we find by 
calculation that the date at which the weight would have become 
reduced to 120 grains—that of the earliest British coins—is B.C. 
226. Probably, however, there was a less tendency to reduce 
the weight and quality at the- beginning than towards tke end of 
-the series, but the coins justify us in saying that the inhabitants 
of southern Britain were sufficiently civilised to make use of a 
coinage about 150 years before Chri t, or 100 years before the 
time of our first Roman visitor, Julius Cesar, if not ideed at 
an earlier period, - ' ~~ » 
Besides these gold, silver, end brass or copper coins, with 
devices upon them derived from Gaulish copies of a.Macedonian 
original, there are other coins cast in tin, with devices in imitation 
of some coins of Marseilles, in the South of France, which also 
tell us the same story of a close intercourse with Gaul. Meny 
of these were cast in wooden moulds, as is proved by the grain 
of the wood being visible in relief upon them. Such coins have 
been found with iron tools and weapons in the ancient encamp- 
ment of Mount Caburn, near Lewes ; but iron or steel must have 
been in-use for some four or five centuries in this country before 
the time of Caesar’s invasion. s 
In graves which must belong to the first few centuries 
before Christ, we find swords of iron with ornamental bronze 
sheaths; and there are highly decorated shields with artistic 
scroll patterns upon them, and sometiqes ‘vith ornaments of red” 
enamel, which belong to the same period. The warriors of 
those times had horses and chariots, the latter with iron tres 
and linch-pins to the wheels, and the harness of the former 
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provided with bronze and enamelled buckles. _ Of tbis Early 
Iron Age, however, we learn more from the remains of ancient 
dwellings and cemeteries on the Continent. In one of these ° 
cemeteries at Hallstatt, in the Austrian Tyrol, upwards of a 
thousand graves have been examined ; and as it was the custom 


` to bury-with the dead a number of objects of an ornamental or 


useful kKind—possibly with the view that they might be of service 
in a future state of existence—we are able to reconstitute the 
surrounding conditions of their life. Great care was bestowed 
upon their weapons, some of the swords having hilts of ivory 
inlaid with amber, both probably derived from foreign commerce ; 
some daggers had golden sheaths; their helmets were of bronze, 
as were also their girdles, bracelets, and brooches, which present 
an infinity of different forms, Their pottery was pf graceful 
shape, and some of it highly ornamented. any of their vessels 
were nade of bronze, sometimes artistically ornamented, with 
figures of animals—as, for instance, a qnilk-eyp, the handle of 
which ts in the form of a cow with a calf behind her. 

But mixed with these graves containing iron weapons are 
others in which swords, s>ear-heads, and hatchets of bronze haye 
been found; and it isa remarkable circumstance that the iron 
weapons appear to have Leen imitated from those of bronze. 
cannot go into the details of the matter, but I may observe that 
the forms, though readily cast ın bronze, are exceedingly difficult 
to forge ın iron; and the only inference that can be drawn from 
this fact is this, that the bronze weapons and tools must have 
been in ure at the time when iron was introduced as a substitute 
for the softer metal. 

But if iron or steel thes susperseded bronze, there mus have > 
been atime when bronze was the only metal in use for weapons 
and todls, and to this period’ antiquaries have given the name of 
the Bronze Age. Such terms as Iron Age, Bronze Age, or Stone 
Age mean, however, only certain stages of civilisation, and not 
only chronological periods applicable to the whole of the world ; 
for while the inhabitants of one country had acquired a know- 
ledge of iron and had given up bronze for such weapons as 
swords, in other countries bronze may still have been in use, and 
in others again it may have been entirely unknown. Here 
in the South of Britain iron, as already remarked, is thought to 
have been in use some four or five centuries B.C., and before 
that time we have evidence of the prevalence of a Bronze Age 
in Brita probably for a period of not less than ten centuries, 
We can read this chapter in our history partly by the contents of 
ancient grave-mounds or barrows, and partly by means of the 
bronze objects found dispersed in the soil. Bronze, or, as we 
now generally call it, gun-metal, is a mixture of copper and tin, 
and the proportions which produce the toughest and most useful 
alloy are about nine of copper to one of tin. No doubt in some 
fart ofthe world, probably Asia, native copper, such as is fout d 
in so many countries, was first in use; but at present the traces 
of this copper-using age are on this side of the Atlantic but 
faint. On the other side, in some parts of the United States, 
numerous instruments of pure copper have been found. These 
have been hammered out cold from native, copper, and not ca-t.- 
Where and when it was discovered that the admixture of a small 
proportion of the softer metal, tin, made copper harder“and more 
fusible, is at presenta mystery ; but it ıs remarkable that the same 
discovery seems to have been made in the New World as in the . 
Old, for some of the weapons and tools of Peru, made before 
there was any contact with Europeans,.are- manufactured frem 
bronze of the ordinary composition, Here in Britain, our Brorze 
Period is well illustrated by relics, representations of some of 
which ‘are shown upon the wall, The swords, spear-heads, 
daggers, and shields speak for themselves, snd exhibit marvellous , 
skill in the art of casting and hammering out. The various tools 
may also be recognised, and many, such as the chisels and 
gouges, do not differ materially from those of the present day. 
The hatchets or axes are either flat blades, sometimes “with wings 
or flanges at the sides, or are cast with a socket to receive a 
crooked haft. In this country they are never provided with an 
eye for the helve like our modern axes, The way in which the 
socketed form,was developed from the -flat blade is susceptible 
of being traced, and we can learn from the hatchets themselves , 
that the art of producing them with a socket was a foreign 
invention, and not originally discovered in this country. Let 
me dwell on this fora minute, The flat blade, which was cast 
in a single open mould and hammered into shape, was no doubt 
the earliest torm. It, moreover, closely resembles some of tie” 
earlier hatchets made of another material, to which I shall pre- 
sently have to call your attention, But these flateblades, it was © 
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found, could be rendered stronger by being hammeied at the 
sides so as to form flanges upon them, much hke those on 
“modern rails, The blades were next cast with these flanges upon 
them, and it was then found advantageous to make them expand 
in the middle of the blade, so as to allow them to ‘embrac® the 
two sides of the split haft in which they were mounted. Eventu- 
ally these projecting wings were hammered over so as to produce 
a kind of semicircular pocket for the haft on each sidé of the 
blade. At this stage a brilliant idea occutrec to some ancient 
founder, and by means of a clay core he produced a single 
socket in the body of the blade itself, and thes did away with 
the labour of hammering out the wings on the flat blade and 
turning them over, and also with the trouble involved in making 
a deep notch in the heft, ‘so that it might run down each side of 
the blade. But these semicircular wings had become a recognised 
feature in this class of hatchets, and out of regard to this fashion 
the earliest of the socketed blades were cast with the two wings 


on each face, in imitation of those of the older form. As has so. 


often been the case in such developments, what was at one time 
of essential service survives at another as a useless ornament. 
And now comes in this'little bit of history which these hatchets 
enable us to read, It is evident that the first socketed blades 
must have been cast in a country where the prevailing type of 
hatchet had the semicircular wiags on each face ; but this kind 
- of hatchet, though abundant in some parts of the Continent, is 
very rare in Britain, and we are therefore justified ın concluding 
that the art of casting hatchets with’a socket was introduced into 
this country from abroad, Not but what our native founders 
cast plenty of hatchets of this socketed pattern when once they 
were acquainted with it, for the moulds for-procucing them have 
been found with lumps of metal and various bronze objects in 
different parts of the Kingdom. 7 
Not only were the bronze-using people skilful as founders, but 
they understood how to work ornaments in ember and jet as well 
as in gold, and some few specimens of their ornamental inlaying 
are such as would do credit to any modern workman, The 
wooden handle of a bronze dagger found in the grave of a 
warrior in Wiltshire was inlaid with thousends of minute gold 
pins, arranged in regular patterns, and the amber pommel of a 
dagger found in Devonshire was as delicately inlaid with gold as 
any tortoise-shell patch-box of the last century. 


The history of man in the bronze-using stage is, however,’ 


better readfon the Continent than here. On the shores of many 
of the lakes of Switzerland, Italy, and the Souzh of France the 
remains of settlements belongmg to the Bronze Age have been 
discovered. As a safeguard against enemies and wild beasts, 
it was a custom in those times to construct artificial islands, or 
platforms carried on piles above the’ water, on which to erect 
their dwellings. The same custom also prevailed within the 
historic period both in Europe and Asia, and something of the 
same kind was practised in Ireland until comparatively recent 
times, A similar custom has been observed in cther parts of the 
world by modern travellers, In such buildings, -from time to 
time, disastrous fires occurred, and what was thus lost to the 
original occupants has been preserved beneath the waters for the 
instruction of long subsequent ages. Their houses seem to have 
been‘ formed of interlaced boughs smeared over with mud, after 
the manner we now term ‘‘ wattle and daub.” They understood 
the art of spinning and weaving both woollen and linen cloth. 
Of domesticated animals they possessed the dog, ox, sheep, goat, 
pig, and finally the horse. In this country they hunted the red 
deer, the roe, the wild boar, the haie, and some other animals, 
But they also were to some extent agriculturists, and reaped 
their corn with bronze sickles, They mace %essels of various 
, Shapes in burnt clay, but were unacquainted with the potter’s 
wheel, though some ‘cups of amber and a soft kind of jet were 
apparently turned in a lathe, Though using so many and such 
well-made Ha and weapons of bronze, a certain number of 
appliances for both peaceful and warlike purposes were made of 
stone. The skins which they prepared as leather were scraped 
by means of flint scrapers, ‘Their arrow points were made of 
flint, and their “battle-axes and war maces were ®@ this country 
carefully wrought out of stpne. From the number and varieties 
of the bronze:instruments found ineBritain, it has been inferred that 
their use must have extended over several centuries, and it seems 
probable that the beginning of our Bronze Period dates back to 
at least some 1,200 or 1,400 years B.C, Such a date also seems 
Tov agree fairly well: with what we learn from history as to the 
trading visits of the Phoenicians to this country in search of tin. 
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RECENT PROGRESS IN TELEPHONY! * 


THE Telephone was first introduced to the British public at 
the meetings of the British Association. In 1876, at 
Glasgow, Sir William Thomson -startled his hearers by 
announcing that he had heaud, jp Philadelphia, Shakespeare 
quoted though an electric wire, by ‘the aid of the invention of 
Mr. Graham Bell, which he then pronounced to be ‘‘ the greatest 
by far of all ghe marvels of the electric telegraph,” In 1877, at 
Plymouth, I had the pleasure of showing in actual operation the 
finally devgoped instrument now known as the Bell Telephone, 
which I had just brought over from America; and conversation 
was actually maintained between Plymouth ang Exeter. Five 
years have elapsed since then, and itis fittmg that the British 
Association should hear of the progress of this astonishing 
apparatus. . ' 
In 1877, it was a scientific toy; it has now grown to bea 
practical instrument. 1,550,000/. capital is already embarked 
in its extension in England, and it is earning a revenue of 
109,coo/, Hitherto it has been practically a monopoly in the 
hands of a private company, who hold the controlling patents, 
‘and of the Pose Office, Who possess the controlling power, but 
this monopoly has been broken, and we are about to witness 
severe competition, It is oftén said that competition in any 
business will have the effect of reducing the rates charged to 
ethe public, but the experience of the past in railways and 
telegraphs scarcely teaches this lesson, Undue competition 
tends to lower the rates for a time, but it eventually leads to 
amalgamation—to the absorption of the weak by the strong—to 
swollen and watered capital, aud, finally in many instances to 
higher rates to a too-confiding public. Competition, ‘however, . 
mduces better service, and ultimately, in this respect, the public 
gain. 

The free traffic in patents, however, leads to jobbery and 
speculation of the worst type. We have recently seen a mania 
for electric speculations that almost rivals the South Sea Bubble 
period, The public have wildly rushed into ill-matured schemes 
that have *swollen* the purses of gambling promoters, have 
turned the heads of inventors, have retarded the true progress of 
the beneficial application of this new science to the wants of man, 
and haye thrown away millions upon imperfect schemes. Much has : 
been said against the monopoly of the Post Office in telegraphic 
business, but at any rate it has the merit that it has checked the 
rapacity of company promoters and patent-mongers in that’ 
‘bianch of the practical application of electricity, while no one 
can assert that it has checked the progress of telegraphy. 
During the first week that the telegraphs in this country were 
transferred to the State, the total number of messages transmitted 
was 26,000, while in the week ending August 11th it amounted 
to 724,000. There is no inventor who can assert that his scheme 
has not received proper consideration, nor show a real improve- 
ment thathas not been adopted and remunerated; while the 
improvements of the Post Office itself are freely adopted by 
other countries, and America itself—the home of the inventor- 
has found the advanced system of England worthy of 
acceptance, ares 

Receivers.—The original telephone receiver of Bell has scarcely 
been improved upon; it remains in form and construction very 
nearly the same as that which I exhibited in 1877. The per-- 
fection of its working depends upon the truth and perfection of 
its manufacture. Itis now more solid and substantial than it . 
was at first, more p8werful magnets are used; but still it is the 
same simple, marvellous, and beautiful instrument that I brought’ 
over from America. Mr. Gower has increased its loudness by 
varying the form of its various parts, and using very powerful 
horse-shoe magnets of peculiar form; but experience shows that 
loudness is always obtained at the expense of clearness of 
articulation ; and, although for many purposes the Gower-Bell . 
iustrument, which is adopted by the Post Office.and is now in 
use to connect together all the sections of the British Association 
scattered through the town of Southampton, is more practical,’ 
nothing for delicate articulatipn surpasses the original Bell. 

The Paris Exhibition of last year, so fruitful in electrical 
novelties, did not bring forth any marked improvement in tele- 
phonic apparatus. It was noticeable chiefly for its practical - 
applications of the telephone, and particularly to the trapsmission 
of singing and music to # distance. M. Ader’s modification of 
Bell’s receiver -is that almost universally used in Paris. It isa 


7 Paper read at the Southampton meeting of the British Association. 
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è very handy, pretty, and convenient form, He utilises a principle 
which he calls ‘‘surrexcitation.” A thick ring of soft iron is 
inserted between the ear-piece and the diaphragm, and this is 
said to increase the attractive power of the little horse-shoe 
magnet upon the vibrating iron diaphragm. A simple experi- 
mental apparatus of M. Ader’s shqws that there is some founda- 
ton for this fact: when a thif steel spring is adjusted close to 
the poles of a magnet without being attracted by them, the 
near approach of a mass of iron to the spring will gause it to be 
attracted by the magnet. ; 

D’Arsonval has also modified the Bell receiver, He has 
placed-the coil in a powerful magnetic field of annulaf form, and 
has thereby concentrated the lines of force upon the induced cail, 
He brings the whole coil within the influence of the field. The 
effects are said to be magnified,, and the increased loudness is 
not-acconipanied by the usual loss of articulation. Speech is 
reproduced without any change of timdre. 

Telephone receivers of the Bell type are all based upon the 
magnetic effects of currents of electricity flowing around magnets 
or bars of soft iron. . 

The rapid and rhythmic magnetisation and demagnetisation of 

~a bår of iron or the increment and decrement of he magnetism 
of a magnet, will produce molecular disturbances, in its own 
mass and in the matter about it, that lead to the oscillatory 
motions of the wholesvhich produce sonorous vibrations that 
can be made manifest by various devices, and particularly by 
that patented by Graham Bell, x 

“Other principles of electricity have also been utilised for 
telephonic receivers. ` 

For instance, Mr. Edison used the electro-chemical effeet. 

' The decomposition of a chemical solution in paper or on chalk 
by the passage of currents through it, produces a modification 
of the friction of two moving surfaces, which caw reprodure 
sonorous vibrations, and the result 1s a very loud-sounding 
apparatus, I myself had the pleasure, in 1880, of submitting 
to the Royal Society a receiver based on the electro-thermal 
effects of. the current. The passage of a current through wires 

~ always heats them and therefore produces expansion. If the 
_ wire be made’ fine enough,’ the heat is generated and dissipated 
- so rapidly, the expansion and contraction are so quick, that 
sonorous} vibrations are the result. Although I was able to 
speak through it very clearly, I have not as yet developed this 
' ` instrument mto a practical form, Professor Dolbear has recently 
utilised the electro-static effects of currents. His receiver is 
even more simple than that of Bell, Two flat circular discs of 
metal are’ rigidly fixed very close-to each other in an insulated 
case of ebonite, When one disc’ is electrified positively by a 
charge of electricity, the other‘is electrified negatively by induc- 
tion, These two opposite states produce’ attractions varying in 
force with the strengih of the signals sent, and the result is that, 
when telephonic currents are’ transmitted, we obtain sonorous 
vibrations, and, consequently, the reproduction of speech. 

Many other forms of telephone receivers have been devised 
and exhibited, in fact I have recently seen quite a crop of them ; 
but as they involve no new principle, and introduce no particular 

” improvement, having been brought out chiefly to try to avoid 
existing patents, I pass them over, and proceed to the next 
branch of my subject. i 

Our present Patent Law is, unfortunately, in so disorganised 
and chaotic a condition, that evasion is often possible, and hence 
the: questionable morality of doing a thing in another way, in 
order to avoid the incidence of a royalty, is pRactically encouraged. 
The possession of a patent is now no guarantee of property: 
it is granted without any discrimination, and cannot be upheld 
without tedious litigation and wasteful expenditure before a non- 
technical and scientifically incompetent tribunal. 
cannot bope for any virtue in English inventors or security for 
real improvements until our law is thoroughly revised. The 

. question is before the House of Commons, and, when wordy 
agitators have fully exhausted the patience of our legislators, we 
may hope for some attention to so real and pressing a want. 


a Transmitters.—The great novelty and peculiarity of Bell’s 


> -telephone was that the receiver and ‘transmitter were similar and 
reversible. Sonorous vibrations of air impinging on am iron 
disc caused it to vibrate in front of a magnet around one pole of 
which a portion of an electric circuit yas wound. These 
vibration? of a‘magnetic substance in. magnetic field produced 


currents of electricity in the coil of wire on the magnet, varying | 


in strength and direction with the sonorous vibrations, which, 
proceeding along'a wire to a distant station, there varied the 


. $ f 
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We therefore 


“magnetic strength of a similar magnet so as ‘to vary its 


attractive force ona similar disc, by which® it reproduced the~ , 


motions of the first disc, and thus, reproducing the sonorous 
vibrations of the air, repeated speech. The currents, however, 
wer@ very feeble; much energy was lost ev route, and the effect - 
scarcely attained'a practical standard. Mr, Edison showed how 
to strengthen these currents. Taking: advantage of a peculiar 
property of catbon which was supposed to vary in electrical 
resistance with the amount of pressure brought to, bear upon it, 
he-caused the vibrating disc which was spoken against to press 
upon a button of carbon, and so to vary the strength of a current 
of electricity passing through it. ‘This varying current, passing 
through the primary wire of an induction coil, set up inthe , 


‘ secondary coil more powerful currents than the Bell instrument 


produced, and caused louder and more marked effects at the 
receiving station. Professor Hughes went a step further. He 
found 2 combination of materials that were dwectly affected by 


‘ sonorous vibrations, wbich he called a “f microphone,” and he 


proved that the effect of the carbon transmitter of Edison was 
not due to any influence of varying pressure on the mass of the 
carbon, but was a phenomenon of loose contact. He found a 
new fact in nature, and he startled the scientific world by mtro- 
ducing an instrument which did for minute sounds what the 
microscope had already done for mmute objects. By the light 
thrown on the theory of the instrament by Hughes, Edison’s 
carbon transmitter has been so improved by Blake, Hunn‘ngs, 


| Moseley, Anders, and others, that little apparently remains to 


be done, The telephone as a-speaking instrument is now well 
nigh perfect. It is quite possible to swear to a friend’s veice at. 
100 miles distance. The difficulty of making the telephone a 
practical instrument under all circumstances is riot due to any 
defects in the instrumert itself, but to disturbing influences 
external to it, and consequent on its surroundings. The very - 
pefection and sensitiyeness of the apparatus itself are its chief 
enemies, f . A 
The true action of the microphone, or carbon-transmitter, is~ 
yery little understood: it introduces into a closed electric 
circuit, through which a current is flowing, a resistance which, 


| varying exactly with the sonorous vibrations impinging upon it, 


causes the current to undulate in a way exactly analogous to the 
varying sound waves. This effect is generally assumed to be 
due to a greater or less intimacy of electrical contact between 


_two semi-conducting surfaces abutting upon each other; but 


there is now little doubt thatitis due to effects of heat generated. 
by the passage of electricity between two points in imperfect 
contact, whose relative distance is variable. Carbon is the best 
material for the purpose—first, (because it is inoxidisable and , 
infusible ; secondly, because’ it is a poor conductor ; and, thirdly, 
because it has the remarable property of having its resistance 
lowered when it is heated—the reverse of metals, This:obser- 
vation is due to Mr. Shelford Bidwell. : 

The resistance of microphones is vety variable: some give 
to’, while others give 25°, and some even 125%. The best 
transmitters that I have worked with (Moseley’s) give an 
average of 20%, p 

Attempts have been made to apply. mathematical analysis to 
the determination of the best form and arrangemenť of micro- 
phores, but at present the microphone defies mathematics. 

Theory would lead to the conclusion that a carbon-transmitter 
should have the lowest possible resistance, but practice does not 
confirm that idea. __ 

Theory again asserts that the resistance of the secondary coil 
of the induction coil should be equal to that of the line it works, 
‘but practice profes the very reverse. Ona line giving nearly 
1,800” resistance, the best effects were produced with a secondary 
wire of only 30° resistance, The factis, that the conditions 
due to heat in the microphone, and to self-induction in the 
induction coil, are very complicated, and are not yet sufficiently 
understood'to bring the-phenomena they affect within the region 
of mathematical analysis. . ‘ - 

Accessories.—I do not intend to speak here of the bells, calls, 
switches, etc., tised in carrying out telephonic operations : there 
has been nothing that is particularly, novel introduced, or that 
was not previously used in ta@legraphy. In fact, the whole 
operations carried'on in connection with the so-called ‘ exchange” 
working are simply telegraphic, apd are stillin a somewhat - 
tentative condition. A PS 

Long-distance Speaking.—I have said that the difficulty in 
speaking is chiefly due to the environment of the wires employed. 
Were we to erect a wire frome Lapd’s End to Jolm o’ Groats, 
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upon lofty separate poles and away from all other wires, therè 
would be’no diffieulty whatever in speaking between those two 
places. Conversation has been held in America over 4to miles ; 
in -Persia it has been effected between Tabreez and Tiflis, 390 
miles apart; in India, over a distance of nearly 500 milę ; in 
Australia, of 300 miles ;, but in all these cases it was done either 
at night or under exceptional circumstances, and in all cases the 
wires were over-ground. Had they been underground or sub- 
marine, the case would have been very different, Conversations 
have been held between Dover and Calais, between Dartmouth 
and Guernsey, and between Holyhead and Dublin, but I know 
of no case where any persons have spoken through more than 
100 miles of submerged cable. The reason of this diminution 
of speaking distance is due to the electrostatic capacity of the 
telegraph line, whieh absorbs the minute quantity of electricity 
that makes up the currents employed for telephonic purposes. 
In every gubmarine gable, before a signal can be made at the 
receiving end, the whole cable must be charged up with 
electricity, and if there be not sufficient electricity sent in to 
effect this purpose, practically no signal appears at the distant 


~ end. With telephone currents on long cables the whole of the 


electricity is, as it were, swallowed up—that is, none appears at 
the distant end, or, if it does anpear, it is rolled up in one con- 
tinuous. wave, bereft of those rapid variations that reproduce 
sonorous vibrations. The newspapers said that the sound of the 
bombardment of Alexandria was heard at Malta; but, in the 
first place, the experiment was not tried, and, evenif it had been® 
tried, it could not have succeeded. Tke use of underground 
wires very seriously impedes telephonic extensions, and with our 
present appmatus and present knowledge we cannot readily 
speak over greater distances than 20 miles. 
Disturbances, —But there are other disturbing influences at 
work of more serious import. - , 

When two or more telephone wires run side by side, what is 
said on one can be overheard cn all the others; and whena 
telephone wire extends along:ide telegraph wires, every current 
on the telegraph circuit is repeated in the telephone, leading to a 
hissing, frying, bubbling ‘sound that is not only very irritating, 
but which on busy lines entirely drowns speech, When music 
is transmitted on one wire, it can be heard equally well on all 
wires running parallel and contiguous. This 1s due to induction 
and to leakage. 

. (A) Jnduction.—Induction is a term employed to designate 
the peculiar influence which electrified and magnetised bodies. 
exert upon conducting and magnetic- masses in their neighbour- 
hood. If two wires run side by side for some’ distance, every 
current of electricity sent upon-one wire will produce two 
currents in the contiguous wire, the one at the commencement 
and the other at the énd of the primary current of electricity. 
The greater the intensity, and the more sudden and abrupt the 
commencement and the ending of the inducing current, the 
gieater effect it has on the induced wire. Those instruments, 
consequently, which reverse their currents the most rapidly and 
suddenly, produce the greatest disturbance. ‘The powerful 
alte:native and intermittent currents used for certain electric 
light systems are death to telephones: they cause an incessant 
roar that renders speech an impossibility, There are some 
apparatus in telegraphy that require very powerful currents to 
work them, which are equally detrimental, Many attempts have 
been made to cure this evil. : 

3. The sensitiveness of the receiver has been reduced to lessen 
the influence of the disturbing currents, and the strength of the 
telephonic transmitting currents has been increased so as to over- 
power the induced currents. ° 

~> 9. The influence of one wire on the other hasbeen screened 
‘off by inserting metal coverings in connection with the earth 
between them. 5 3 

3. The suddenness of the rise and fall of the inducing currents 
has been modified by the insertion of condensers or electro- 
magnets. 

.. 4, Counterbalancing or neutralising effects have been set up 
by counter-induction apparatus, 6 

_ But all these plans, and many others, have been proved either 
only partially successful or. wholly abortive ; the only effective 
mode of curing, the evil at present practically used is to employ -i 
a complete metallic circtut so contrived that the two wires are.in 
very close proximity tu each other, or that they twist round each 


between themselves and the disturbing wires. When we have 
the two wires of a circuit kepf at the same mean distance from 
hd ` e 
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the disturbing causes, however near they may be, the influences, . 
on each must be identically the same, and qs the one is usef for 
going and the other for returning, the similar influences must be ’ 
opposite in direction, and they must therefore neutralise each- 
other. This plan, which was originally devised for underground 
wires by Mr. Brooks, of Philadelphia; vas found to le 
absolutely t ue in practice, aifd the Post Office, having laid down 
many hundred of miles on this system with perfect success, 
invariably constructs its circuits both underground or overground 
in this way® It is, of course, more expensive than a single wire, - 
but the great gam—the absolute’ freedom from overhearing, the 
privacy aed the absence of crackling—is well worth the extra 
cost, Wires in submarine cables are invatiably laid up with a 
twist, so that no special contrivance is needed @n such wites, and 
in underground wires not laid up together as cables, they are as a 
rule, so close to each other th&t twisting is unnece-sary ; but for 
overground purposes twisting is essential, and special arrange- ' 
ments have to be carried out. Professor Hughes showed how 
this was to bedone, and Messrs. Moseley carried it out practically_ 
in the neighbourhood of Manchester. The plan adopted by the 
Post Office for two and for four wires is shown by the diagram. 
It is simply and easily carried cut, and entails no praetiéal 
difficulty whatever. ~ o 

In the neighbourhood of Manchester there are over 400 miles 
of overground double wire twistedgon this plan, working - 
efficiently and “thoroughly, I have spoken to a friend 76 miles 
off, through wires that were erected on poles carring busily- 
occpied telegraphic currents, without di-turbance or difficulty. 

(B.) Leakage.—The double-wire system is only absolutely 
effective so long as the insulation is good. - The moment insula- 
tion fails,-connection with the earth 1s made, and then we have ~ 
disturbing causes due to currents flowing through the ground, 
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which are increased in proportion to the deterioration of the, mi 


insulation. 
working, ; 

Thè discovery of the telephone has made us acquainted with 
another phenomenon. It has enabled us to establish beyond 
doubt the ‘fact that currents of electricty actually traverse the 
earth’s crust.: The theory that the earth acts as a great reservoir 
for electricity may be placed in the physicist’s waste-paper 
basket, with phlogiston, the materiality of light, and other 


Hence, good insulation is essential to telephone 


hypotheses. ‘Telephones have been fixed upon a wire passing . 


from the ground floor to the top floor of a large building, . the 
gas pipes being used as a return, and the Morse signals sent from | - 
a telegraph office 250 yards away have been distinctly read ; in 
fact, if the gas and water systems be used, it is impossible to ` 
exclude telegraphic signals from the telephone circuit. There - 
are several cases on record of teleplione circuits miles away 
from any telegraph wires, but in a line with the earth terminals, ` 
picking up telegraphic sygnals. When an electric hight system 
uses the earth, it is stoppage to all telephonic communication in 
its neighbourhood. The whole telephonic communication of 
Manchester was one day broken down from this cause, and in 
the City of London the effect was at one time so strong as-not 
only to destroy telephonic communication, but to ring the bells. 
A telephone circuit using the éarth for return acts as a shunt to 
the earth, picking up the currents that are passing, in proportion 
to the relative resistances of the earth and the wire, The earth. 
offers resistance, and consequently’ obeys the law of Ohm; 
hence it is not only essential for a telephonic system that the earth 
should not be used on any electric light system, but it is also 
desirable that the earth should be eschewed for telephonic pur-. 
poses; Thus, the double-wire system adopted by the Post Office 
and by the Société Générale des Telephones of Paris, not only. 
cures the ill effects of induction, but it materially diminishes the 
disturbing inftuences of earth conduction. The four-wire system 
of the Post Office effectually checks leakage from one wire 
to the other—cross contact, as we call it in England—for each 
wire of the same current is always on a different supporting arm, 
“A telephone circuit when in connection with the earth gives 
distinct evidence of every visible flash of lightning, however far 
off the thunderstorm may be. No difference in time has’ been 
observed between seeing the flash and hearing the crash. ei 
It is said that, if a telephone be connected between the gas 
and water systems of a house, distinct evidence of every flash _ 
can be heard. There have been several cases of persons being 
knocked down whfle ¢xperimenting during a thunderstorm, but 
no personal injury has been custamed, although the apparatus. , 
itself ıs frequently damaged. In England, at present, we haye, 
not found the damage done sufficient to justify the employment 
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Of lightning protectors, The use of double wires diminishes the 
danget to a minimum. , On the Continent and in America, Row- 
ever, telephones are invariably protected by lightning arresters 
where one wire only is used. 

There are certain natural currents flowing through the crust 
of the earth. They are called ‘earth ” currents, ‘and at times 
acquire such considerable energy, that, with a telephone pressed 
to each ear, I have been told, although I have not experienced it, 
thatthe noise made is as though “your brains were boiling.” 
This is due to the intermittent currents produced by thè polarisa- 


-tion of the earth plates. 


- M. Van Rysslberghe has recently spoken between Paris and 
Brussels upon a wire nearly 200 miles long, which was used at 
the same time for erdinary telegraphy, but the experimen: was 
made early in the morning (4 a.m.), and was effected by retard- 
ing the telegraphic currents, so as tå modify the suddenness of 
their rise and fall, by means of condensers and electro-magnets, 


. I am unable to understand the advantage of any gain in speaking 


ona wire which is detrimental to telegraphic communication, 
Speed is of more importance than speech, and we can telegraph 
much faster than we can speak. In England speed is every-hing 
and we eliminate every influence that retargs speed—condensers 
and electro-magnets in telegraphy circnits are out of fhe question. 


' M. Van ‘Rysselberghe has endeavoured to extend the idza to 


cure the effects of inductiog by destroying the main cause of the 
disturbance—that is, by reducing the sudden rise afd fall of the 
prime telegraphic currents; but to do this means to retard 
telegraphy, and we cannot afford in England to cripple the one 
system in order to benefit the other., 

I have recently tried an extremely interesting experiment 
between this place (Southampton) and the Isle of Wight, namely 
fo communicate across seas and channels without the aid of wires 
atali, Large metal plates were immersed in the sea at opposite 
ends of the Solent, namely, at Porthsmouth and Ryde, six miles 
apart, and at Hurst Castle and Sconce Point, one mile apart. 
The Portsmouth and Hurst Castle plates were connected by a 
wire passing ‘through Southampton, and the Ryde and Sconce 
Point plates by a wire passing through Newport the cirquit was 
completed by the sea, and signals were passed easily so as to 
read by the Morse system, but speech was not practical. 

The telephone is very rapidly gaining ground, and, as 
improvements are effected in its accessories, in its insfallation, 
and in its mode of working, its use will still further extend. In 


: Germany it is nsed very extensively for.telegraphic business, 


there being 1,280 stations worked entirely by telephones, butin 
England it is not possible in the numerous open and public shops 


employed as Post Offices to secure that privacy which the tele-_ 


phone requires nor have, we, yet got over our early prejudices, 
resulting from the errors made through the inability of the instru- 
ment in its earlier form to repeat the sibilant sounds. The 


_instruments of the present day (thanks to the improved trans- 
s 
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.Linnean Society of New South Wales, June 28.—Dr. 


James C. Cox, president, in the chair.—The following papers ~ 


were read :— Half century of plants new to South Queensland, 


by the Rev. B. Scortechini. This paper was to some extent a. 


continuation of a previous paper by the same author, and con- 
tained the results of further researches on the flora of that part 
of the country. Among tie plants enumerated were many 
hitherto regarded as strictly tropical, while others had not pre- 
viously been observed in such wam latitudes.—Contribution to 
a knowledge of the fishes of-INew Guinea, by the Hon. William 
Macleay, F.L.S., &c. This paper gives a list of 120 species of 
Percoid Fishes collected by Mr. Andrew Goldie at Port Moresby 
and Cuppa-Cuppa, in New Guinea. They are, with few excep- 
tions, species which have been described by Dr, Bleeker as 
being found on the northern shores of that island and throughout 
the Netherlands India Archipelago generally. The new species 
described are Serranus Goldizi, Serranus magnificus, Genyoroge 
bidens, Mesoprion rubens, M. parvidens, M. Goldiei, Diagramma 
Papuense, Lethrinus aurolineatus. The remainder of Mr. 
Goldie’s collectiowtis to form the subject of a future paper.—A 
monograph of the Australian Aphroditgcean annelids,-by Mr. 
-W, A. Haswell.—Two payers wewe read by Mr. E. P. Ramsay, 
F.L.S., Curator ‘af the Aus:ralian Museum, one containing a 
description of a new species of Phlogenas (P. Salamonis) ad 
of a new species of Dicrurus (proposed to be called D. longi- 


rostris) from the Solomon Islands; the other containing a de- "| 


scription of a new species of Coris from Lord Howes’ Island.— 


Prof. Ww. J. Stephens exhibited a few gpecimens of a lost Fuca- t 
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dyptus which had *been lately re-discovered. by his brother, Mr. | mour, Correspondent, (Funeral discourses on the former, by 
ue T. Stephens, ie the immediate neighbourhood of Hobart. He | MM EFaye.and Laboulaye, are printed in Comptes Rendusa—On ~ 
stated that the plant (Zucalygtus cordata) had only once been | the-mean temperature of the northern and southern. hemispheres 
seen by botanists since the. expedition of @Entrécasteanx, and | of the earth, by Mr. Hennessy. There is.reason.to believe that 


then only in two isolated and remote spots. é the idea of a:superiority of temperature of the northein hemi- 
oh Paris sphere over that of the southern must be given up. Mr, Henel 


~ Academy of Sciences, September 4.—M. Blanchard in the considers the southern hemisphere, with its greater mass of . 
chair.—-The following papers were read :—Solution, in finite and eat. Her Gnesi ee 
simple terms, of the problem of longitudinal shock, .by any body, perature @ both hemispheres. Mr. Hennesse ip with Satie 
of an elastic bar fixed at the unstruck extrenity, by M, de Saint faction the removal of a diffculty in his th y f climate 
Venant.—On the figure of comets, by M. Faye. In this whole y cory oF climates put 


: F FA forth many years ago.—On the extension of the phylloxera at 
question, apparently so complicated, there is -merely (he -says), irasan Phy. 
the pla of solar attraction tending to decompose bodies of very Beziers in vineyards uot submitted to treatment, by M. Henne- 


, small nfass-and lægge volume, and that of so.ar repulsion (due to | 89y. —Means of combating the disease of the vine, by M. 
incandescence) which begins ‘to act on the-evaporable part of | Maistre. He has had good results from applications of greasy , 
those materials, when, freed from all pressure and subject to water (from washing of sheêp’s wool) every fifteen days, besides 
increasing heat, they” commence to form nebulosities of excessive sulphocarbonate of potassium.—Conditions for two linear differ- 
rarity.—On frombes observed on the sea at Etretat, by M. ential equations without second member to have common solu- 

ok Lalanne. The phenomena described, comprising eleven trombes, tions ; equations giving the solutions, by M. Lemonnier.—Natural ’ 
occurred in September, 1851. M. Faye explains them on his definition of differential parameters of functions, and especially of 
theory. —On the distribution of heat in the dark regions of solar that of the second ‘order A», by M, Boussinesq.—Observations 


spectra, by M. Desains. He gives here his observations with | ! ms ola spechum, by Mr. Langley. This relates jo the ` 
prisms of crown-glass and flint (the previous were with rock-salt), | TS" ts of the Mount Whitney expedition, , Zaer alia, it is esti- 
The spectrum is prolonged much further on the side of the rays mated, that, our atmosphere apart. the solar rays would raise 
of great wave-length, than with-rock-salt. M. Desains describes | about 3 deg. C. 1 gr. of water in one minute, for each square 
an apparatus, for determming, couvenien-ly and surely, the centimetre of*the earth’s surface expoSed normally to them. Of 
angular distance of any line of the luminous spectrum from one | the total energy which vivifies the world, only a quarter 
of the cold bands of the dark spectrum.—M- Alph. Milne- | Occurs mm the visible spectrum and the ultra-violet ;. the other 
Edwards announced that the Zravatileur had returned from its | thtee quarters exist in the great infra-red region, whose exten- 
cuise in the Bay of Biscay, to the west of Spain and Morocco, | 10" has been so erroneously conceived. The general telluric 


to Madeira and. the Canaries. —Typhoid fever in Paris: period | 2>sorption, a: least in dry climates, diminishes to the extreme - 
of 1875 .to 1882, by M. de Pietra Santa. In the first half of | mfracred. In general, in both atmospheres (the earth's and the 
this year.the-deaths from typhoid fever-in Paris were 4°60 per sun’s), the absorption increases (except in- interruptions noted) 


cent. of the total deaths (in 1865~7.they were only 1°90 per cent., =] the wave-length dimmishes. The „absolute colour of the 
in.1875,.2°go per cent.). The fever has most victims in April | PPotosphere ıs blue, The maximum-energy in the visible spec- 


and :in November. , Its distribution is unzqual in the several | um is in the orange.—On the various causes of etiolation „of 
arrondissements. There is no direct and constant-relation be- | Plants, by M. Mer. He inquires into these by a comparison of . 
tween the number.of deaths from it, and the number of the the phepomena of aquatic plants with those of aérial Plants grown 
population ‘in the arrondissement, the surcace, the density of oe aton a new amputation i tie per - 
population,:and the-general moutality. “Medical: statistics, with ae y- ei od “and-part-of ih iaei oone., 
clinical.observation, prove.the impossibility óf referring typhoid removed, swith ~the :arm .and -part~of the clavicle.—Signor 


fever to a single cause, the fecal origin assigned by the English Govi presented a small work-giving six\unpublished, letters of 
school.—Theoretical and practical consideration on the phe- | Galileo; also a memoir describing experiments in transforma- 


nomena of electro-magneric induction; application to the tion of electricity of tension into voltaic currents. The latter 
more common type. of machines, by M. de Tromelin. — | Were made in ignorance of the previous experiments of .M. 
Action of helenine on the bacillus of tuberculosis, by M. de | Bichat. With a small Holtz machine Signor Govi decomposed 


a Korab.. Helenine seems adverse to the development of the | Waters getting in three minutes 1 cc. of explosive mixture; with 
organism.—On the syphilitic bacterium ; szphilitic development | the same current he vibrated a Froment siren, produced magnetic 

ee in the pig, by MM. Martineau and Hamonie.—On the problem spectra, obtained very bright sparks by interruption with a steel 
of Kepler, by M. de Gaspuris.—Oscillation-balance employed file, lit an are between carbons, and actuated a Rhumkorff coil, 
for calculation of moments of inertia, by M. Brassinne.—Re- | | a 

searches on the absorption-spectrum of the terrestrial atmosphere, 
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by M. Egoroff. These were carried out at the Paris Observatory ‘CONTENTS Paca 

with M. Thollon, the electric and other light being sent from | p D NC By Dr. G 

Mont Valerien, ‘Montsouris, &c. Details ef the -spectra are see ERS ENT a a F , i . eel J. 497 
~ given.—Experimental study of ‘the réflection of actinic rays ; | Scuarzr’s “Jacamars AnD Purr-Birps” . . . - + + + + + 499 
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MODERN PHYSICS 

The Concepts and Theories of Modern Physics. By J. B. 
Stallo. (London: Kegan Paul, Trench; eand Co., 

1882.) oe ; ° 
TS is, in many respects, a curious work.. I shows 
` very- extegsive reading, as well ds much patient 
thought, on the part of its author; and is, throughout, emi- 
nently “readable,” although somewhat disfigured by the 


` use-of strange and uncommon words, such as “ question- 


ability,” “irrecusable,’’ “luminar,” “cbnsiliences,” &c., 
and even of words. apparently made for the occasion. 


. With engaging frankness, the author tells us in the Pre- 


face*that a previous work of his wa? writtere when he 
P ] 


“was under the spell of Hegel’s ontological reveries :— 
at a time when I was Rarely of age and still seriously af- 
fected with the metaphysical malady which seems to be 
one of the unavoidable disorders of intellectual infancy. 
The labour expended in wrting it was not, perhaps, 
wholly wasted, and there are things init of which I am 
not ashamed, even at this day ; but I sincerely regret its 
publication, which is in some degree atoned for, I hope, 
by the contents of the present volume.” 


His recovery from this direful malady has been un- 
usually complete ; but the segwve/ae are still of a somewhat 
distressing character, for the work is ‘designed as a 


contributidn, not to physics, nor,,certainly,to metaphysics, - 


but to the theory of cognition.” : 

Having been himself at one time enchanted in the 
Circean sty of metaphysics, the author now sees the evil 
thing everywhere rampant, and specially in scientific 
writings. Wytha subtlety which is occasionally almost 
admirable, he seems to endeavour, under cover of perfect 
candour and confidence along with intense zeal for the 
interests of science, to insinuate into the’ reader’s mind 
doubts of the validity of some of the most fundamental 
of scientific hypotheses.and,reasonings. We rise from a 
perusal of his volume with a feeling of dawning doubt, 
which happily vanishes the moment we attempt to find a 
justification for it. We can, bowever, fancy some ardent 
student, unversed ‘in laboratory work and with no great 
knowledge of physical principles, falling an easy victim to 
the doubts here suggested; the: author all the while 
smiling grimly to himself as did the spirit of negation 
when his admiring victim exclaimed— 


ws.» mir wird so dumm® 
Als geb’ mir ein Muhlrad im Kopf herum. 
This insidious weakening, of the student’s faith in prin- 
ciples and methods is perhaps even more dangerous to 
scientific progress than what the author in ‘his Preface 
speaks of as‘ 

“the shallow and sciolistic materialism—I allude, of 
eourse, not to its supposed ethical but.to its purely intel- 
lectual aspects—which for a time threatened to blight the 
soil and poison. the atmosphere even of the old highlands 
of thought:on the continent of Europe, [and which] claims 
to be a presentation of conclusions from the facts and 
principles, 


established in the several, departments of, 


-| easily gathered by any one who carefully peruses the 


following extracts from that chapter. To these we need 
scarcely add a word of comment :— 


“Tt thus appears that the pre-supposition of absolute - 


elasticify in the solids, whose aggregate is said to consti- 
tute a gas, is a flagrant violation of the first condition of 
the validity of an hypothesis—the condition which requires 
a reduction of the number of unrelated elements in the 
fact to be explained, and therefore forbids a mere repro- 
duction of this fact in the form ofan assumption, à fortiori 
a substitution of several arbitrary assemptions for one 
fact. Manifestly the explanation offered by the kinetic 
hypothesis, in so far as its second asgimptipn Jands us in 
the very phenomenon from which it starts, the phenome- 
non of resilience, is (like the explanation of impenetra- 
bility, or of the combination of elements in definite pro- 
portions by the atomic theory) simply the illustration of 
‘idem per ident, and the very reverse of a scientific proce- 
dure. Itisamere versatio in loco—movement without 
progress, It is utterly vain ; or. rather,’ inasmuch as.it 
complicates the phenomenon which it professes to expli- 
éate, it is worse than vain :—a complete inversion of the 
order of intelligence, a resolution of identity into differ- 
ence, a dispersion of the One into the Many, an unravelling 
of the Simple into the Complex, an interpretation of the 


Known in terms of the Unknown, an elucidation of the - 


Evident by the Mysterious, a reduction of an ostensible 
and real fact to a baseless and shadowy phantom.”’. . .- 
“ It were work of supererogation to review in detail the 
logical and mathematical methods by which it is attempted, 
from an hypothesis resting on such foundations, to deduce 
formulz. corresponding to the facts of experience. I may 
be permitted to say, however, that the methods of deduc- 
tion are only less extraordinary than the premisses. To 
account for the laws of Boyle and Charles, resort is had 


to the calculus of probabilities, or,as Maxwell terms it, the _ 


method of statistics. It is alleged that, although. the indi- 
vidual molecules move with unequal velocities, either be- 


cause the velocities were originally unequal, or because - 


they have become unequal in consequence of the encoun- 
ters between them, nevertheless, there will be an average 
of all the velocities belonging to the molecules of`a sys- 
tem (.e. of a gaseous body) which Maxwell calls the 
‘velocity of mean square.’ The pressure, on this sup- 
position, is proportional to a product of the square of this 
average velocity into the number of the molecules multi- 
plied by the mass of each molecule. The product of the 
number of molecules into the mass of each molecule is 
then replaced by the density—in other words, the whole 
molecular assumption is, for the nonce, abandoned-—-and 
the velocity is eliminated as representing the tempera- 
ture; it follows, of course, that the pressure is propor- 
tional to the density.” 
“ Similar procedures lead to the law of Charles and the 
‘law’ of Avogadro (according to which the number of 
-molecules in any two equal volumes of gases of whatever 
kind is the same St the same temperatures and pressures 
—a law which is itself a mere hypothesis). It is claimed, 
on Statistical grounds again, that not only the average 
velocity af a number of molecules in a given gaseous body 
is the same, but that ‘if two sets of molecvles, whose 
mass 1s different, are in motion in the same vessel, 
they will, by their encounters, exchange energy with each 
other till the ayerage kinetic energy of a single molecule 
of either set is the same.’ ’ - 
“¢This,’ says Maxwell, ‘follows from the same investi- 
' gation which determines the law of distribution of veloci- 
ties in a single set of molecules.’ All this being granted, 


the law of Charles and tie as of Avogadro (called: bysmsmwan 
: ‘ : +. we ceee | Maxwell the law of, Gay-Lussac) are readily derived.. And 
T The author is seen ar his best and also, at his a j'at.the'end of these devious courses of deduction Maxwell e 
in the Chapters on the “ Kinetic Theory of Gases;? and:! adds 9 disquisition on the profertieS of the molecules, in 
the whole character and tendencies of his work will be | which he claims to have made it evident that the mole- 
VoL. xXVL—No. 674 A s z 
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‘teristics of a legitimate physical theory. 


“part of its explanatory assumptions. 
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cules of the sante substance are ‘unalterable by the pro- | ties.” * But the reader cannot fail to doubt the validity of* 


cesses which go on in the present state.of things, and 


- every individual of the same species is of exactly the same 


magnitude as though they had all-been cast in the Same 
mould, like bullets, and not merely selected and grouped 
accerding to their size, hke small shot,’ and that, there- 
fore, as he expresses it im another place, they are not the 
products of any sort of evolution, but; in the language of 
Sir John Herschel, ‘have the essential character of 
manufactured articles.’ ” 

“ Now, on what logical, mathematical, or other grounds 
1s the statistical method applied to the velocities of the 
molecules in preference to their weights and volumes? 
What reason is given, or-can be given, why the masses of 
the molecuJes should not be subjected to the process of 
averaging as well as’ their motions? None whatever. 
And, 1n the absence of such reason, the deductions of the 
kinetic theory, besides being founded on rickety premisses, 
are delusive paralogisms.” 

“Upon these considerations I do not hesitate to de- | 
clare that the kinetic hypothesis has none of the charac- 
Its premisses 
are as inadmissible as the reasoning -upon them is incon- 
clusive. It postulates what it professes to explain; itis a 
solution in terms more mysterious than the problem—a 
solution of an equation by imaginary roots of unknown 
quantities.. It is a pretended explanation, of which it 
‘were unmerited praise to say that it leaves the facts 
where it found them, and is obnoxious to the old 
Horatian stricture : ‘#27 agtt exempium, litem quod lite 
resolutt?” s... i i 

t It may seem strange that so many of the leaders of 
scientific research, who have been trained in the severe 


` schools of exact thought and rigorous analysis, should 


have, wasted their efforts upon a theory so manifestly 
répugnant to :all scientific sobriety—an hypothesis in 
which the very thing to be explained is but a small 
But even the intel- 
lects of men of science are haunted by pre-scientific 
survivals, not the least of which is the inveterate fancy 
that the mystery by which a fact is surrounded may be 
got rid of by minimising the fact and banishing it to the 
régions of the extra-sensible. The delusion, that the 
elasticity of a solid atom is in less need of explanation 
than that of a bulky gaseous body, is closely related to the - 
conceit that the chasm between the world of matter and 
that of mind may be narrowed, if not bridged, by a rare- 
faction of matter, or by its resolution into forces. The 
scientific literature of the day teems with theories in, the 
natureʻof attempts to convert facts into ideas bya process 
of dwindling or subtilisation. All such attempts are 
nugatory ; the intangible specter (sic) proves more 
troublesome in the end then the tangible presence. Faith 
in spooks (with due respect be it said for Maxwell’s 
thermo-dynamical ‘demons’ and for the population of 
the ‘Unseen Universe’) is unwisdom in physics no less 
than in pneumatology.” 


“ Pure Being is simply the spetter (Sc) of the copula 
between an extinct subject and a departed predicate.” 
It is a pity that a man who can so smartly show up the 
absolute nonsense of the professed metaphysicians (past 
and present alike) should weaken the force of his really 
valuable remarks by. attacking in a similar style soñe of 
the best-ascertained truths of mathematica and of physi- 
cal science. We repeat that the volume is lively reading, 
that its smartness is visibf in every page, but that its 


`. author (having once been bitten by metaphysics) has, in 
m} desire to save others, run a-muck not merely through 


gossamér webs but also against stone walls, No doubt 


e - he has done good :—sgme of the supposed stone walls he 


bas encountered have proved to be mere stage ‘‘ pfoper- 


te 


a method which upsets with equal ease the most irre- ` 
fragable truth and the most arrant nonsense. 


‘ 


P. G. T. 
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OUR BOOK SHELF 


Amasult'p the Zulus, their Past History, Manners, 
Customs, -and Language, with Observations on the 








 Countay, and its Productions, Climate, &¢.; the Zulu 


War, and Zululand since the War. By the Rev. T. 
B. Jenkinson. (London: W. H. Alleneand Co., 1882.) 
THE Rev. Thomas B.- Jenkinson, having been a mis- 
sionary in Natal between the years 1873-79, proposes to 


` . 


. 


give us his experiences of the country and its people ina- -- 


work bearing thé above ambitious title. ‘But so little 
information is to be gleaned from its pages on these sub- . 
jects that the judicious reader will do well to begin and 


end with the shortgappendix, which contains a few. — 


remarks on the present political situation of Zululand. 
This appendix consists of extracts from two letters not 
written by My. Jenkinson, and nearly the whole of the - 
book is found to be made up in the same way of’ 
quotations from diaries and private letters written by the 
missionary or members of his family to friends.in Eng- 


a 


land, or else of stale passages from the Cafe Argus, Living- - . ~ 


stone’s journals, Macmillan's Magazine, or the diaries 
of other missionaries, who flourished half a century ago. 
Thus the section devoted to “Historical Notices of the 
Zulu Nation” consists largely of extracts from the journal - 
of the Rev. Francis Owen, originally published in the 
Missionary Register for 1838! Deducting these whole- 
sale appropriations, the actual amount of text attri- 
butable to the campiler will occupy a very smail portion 
of the work., This, however, may be regarded.as fortu- 
nate, for the quantity is not compensated by the. quality 
of the composition, whichis written in a crude, jerky 
style, and made up mainly of trivial incidents of mis- 
sionary life. The contributions to science and history -~ 
are remarkable, as, for instance, the, statement that 
“the British exchanged Java for St. Helena with the 
Dutch!” (54); that the Zulus are somehow connected 
with Israel, although they seem ‘to be descended from’ 
Ham, “still a common name among them” (33); that 
the Zulu language “resembles” the Hebrew (18) ; that 
in Natal there is a curious animal “called a rock-coney . 
rabbit, a rhinoceros in miniature!” (8); and that Mr. 
Jenkinson “killed ten of those large rock-pigeons with 
one shot” (188), ` on 8 


i 
‘ 


‘ 





LETTERS TO THE EDITOR ~ 


(The Editor does not hold himself responsible for opinions expressed. 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications, hn 

[The Editor urge requests correspondents to keep their letters’ 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance -even 
of communications containing interesting and novel facts.] 


Lighthouses i 


In Dr, Siemens’s inaugural address to the British Association,. | 
reported in NATURE, vol, xxvi, p. 398, reference is made-to the 
system originally suggested by Sir William Thomson some 
years ago, “of distinguishing one light from another by flashes» 
following at varied intervals.” ; 

Now in Sir Williams Article “On the Lighthouses of the. | 
Future,” in Good Words, March 1873, it is shown that the pro- 
posal to distinguish lighthouses. from each other by diverse 
groups of occultations had been made by Charles Babbage at 
least so early as 1851 ; while, more recently, Capt. Colomb had, 
adopted intervals of unequal length for a cude of signals corre 
sponding to the Morse Telegraph Alphabet. This, however, 
was, as Í understand, for ships’ night signals, and not for light- - 
house purposes. are x ‘ 


‘ 


’ 
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° Farther it seems only just to add that, so early as Marth 27, 
1871, Mr. Robert Louis Stevenson described-to the Royal 
Scottish Society of Arts forms of intermittent lighthouse appa- 
ratus for exhibiting groups of flashes of occultations of mequal 
period ; these arrangements, possessing the advantage over 
Babbage’s original proposal, that dring dark intervals the light 
is not simply stopped by a screen and thus lost, but sent usefully. 


in other directions to strengthen the bright intervals or flashes. 


ea WILLIAM SWAN 
Ardchapel, Dumbartonshire, September 21 -< 





e The August Meteors 


As noted in NATURE, vol. xxvi. p. 378, I observed a bright 
display of meteors on the-night of August 6, at Aberfeldy. On 
the 7th the sky was overcast with dense clouds all night; but on 
the following ‘night I saw a more brilliant shower of meteors 
than on the 6th, with this difference that the ineteots of the night 
of the 8th were mostly of several seconds’ duration, and generally 
left a long, bright train of light behind ; also, in place of beiog 
‘on the north of the Milky-Way, as on the 6th, they were chiefly 
on the south of it, A very large and bright mefeor burst out 
about half way to the zenith, and moved nearly horizontally 
from the south-east towards the west, leaving a long ‘shining 
streak behind, and lasting close on fifty seconds. * I watched the 
meteors for the next three nights from the parish manse of Logie- 
Almond, and witnessed on each night (9, 10, and 11) a gorgeous 
shower. On the evening of the Ioth, before the twilight was 
quite gone, I noticed thirteen very large meteors during the 


space of a few minutes, although my view of the heavens was, 


very much intercepted by trees and by the manse, Between 
11 and 12 o’clock a meteor considerably larger and brighter than 
Venus under the most favourable circumstances, sailed over the 
southern heavens, leaving a long train of light which lasted fully 
a minute, Its position, „time, and appearance, were nearly 
the same as those of the large meteor I saw at Aberfeldy 
on the night of the 8th. I have not for years, dyring any 
month, witnessed such a gorgeous display of meteors as L have 
seen on the nights specified in August last. But I have scarcely 
‘seen any’ since, except a few bright ones on Sunday night, 
September 17, at High Blantyre. The display of the August 
meteors was of a very short duration on each night, and. after 
12 o'clock not one scarcely could be seen, - 

Govanhill, Glasgow, September 21 DONALD CAMEEON 
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ANIMAL INTELLIGENCE! 


FROM the time of Locke downwards the question, 

How far animals have the power of abstraczion ? 
has often been discussed. Locke himself maintained that 
“ the having of general ideas is that which puts a perfect 


.distinction betwixt man and brutes, and is an excellency 


which the faculties of brutes do by no means attain to.” 
And this view is warmly advocated by Prof. Max Müller 
and other living thinkers, On the other hand Mr. 


_Romanes, who has made the subject of Animal Intelli- 


‘ 


te 


gence a special study, writes -—‘‘ Give a cat or a dog 
some kind of meat or cake which the animal has never 
met with, and the careful examination which the morsel 
undergoes before it is consigned to the fffouth proves that 
the animal has properly abstract ideas of sweet, bitter, 
hot, nauseous, or in general, good for eating, and bad for 
eating, z.¢., abstract ideas of quality as apart from the 
object examined—the motive of the examination clearly 
bemg to ascertain which general idea of quality is 
appropriate to the particular object examined.” NATURE, 
vol. xx., p. 123. A 4 

* Our first duty in a case like this is to make quite sure 
of the meaning of the words we employ. Much con- 
fusion may be, and has been, intfoduced into this subject 
by a lax use of words. Let- us consider, then, the several 
meanings which these term’ abstraction and abstract idea 
may haves 


° : 
In the first place it seems to me that our most ordinary | 


impressions involve abstraction. An object is capabie of 
affecting us in a number of different ways, but of all 


& From a Lecture delivered in Cape Town, South Africa. 
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these at any given moment we only pay attention to one 
or two which happen to interest us. The rest are practi- 
cally non-existent for us. The mind automatically rejects 
or eẸnñnates them. This is ‘certainly a process of ab- 
straction, but for the sake of clearness’ I venture to call 
it elimination. By means of elimination we get definite 
clear-cut mental impressions. 
_ Inthe second place our general conceptions involve 
abstraction. A general conception is one which does not 
stand for a particular object but for a group of objects, 
It is arrived at by abstracting the essentials and neglect- 
ing the unessentials. In the great number of dogs I see 
around me, there are certain essential charactefs in the 
midst of some diversities. As I consider them in the 
mass, however, the diversities cance] each other in my 
mind, and I obtain a general conception of a'dog. We 
may for the purpose in hand call this process generalisa- 
tion. The product is ze¢ a definite and clear-cut image. 

In the third place, I may by a process of abstraction 
consider a quality apart from the things that possess that 
quality—whteness for example, apart from white objects, 
edibility apart from edible things. We will here retain 


the term abstract idea to denote such qualities, and we ` 


¿will for the present term the process by. which they are 
obtained zso/ation. Of a completely isolated quality no 
mental image can be formed: : ; 

That dogs and the lower animals in general maké use 
of the process I have above termed elimination, cannot 
I think, for one moment be doubted. For if they do not 
then we must suppose that they are able mentally to 
grasp an object in the entirety of its qualities, which is 
more than the average human being can do. Let us 
suppose that a dog sees what he believes to be a soaked 
dog-biscuit. 
eyes at ohce suggests certain possible olfactory impres- 
sions and certain possible gustatory impressions. This 
of course implies what is commonly called the associa- 
tion of ideas. But there are other possible impressions 
which might be suggested but probably are not, such 
impressions, for instance, as may be produced by the 
hardness, temperature, and weight of the object. These 
impressions are not suggested, they are eliminated, so to 
speak. In other words, certain possible impressions are 
abstracted from certain other possible impressions. Sup- 
pose, now, the dog proceeds to smell the biscuit that he 
has hitherto only seen. 
he at once begins to eat it. Hus nose tells him that it-is 
good for eating, If, however, it does not answer to his 
expectations, if, perhaps, it has received the drippings of 
a paraffin tin, he turns scrrowfully away. is nose tells 
him that it 1s not good for eating. One kirid of smell 
suggests that the biscui: will be pleasant to the taste: 
another kind of smell suggests that it it will be unpleasant. 


And the dog, unless he be a very ‘young one, having ° 


confidence in his nose, acts upon the suggestions without 
verification, It is to th3se suggested impressions that 
Mr. Romanes applies the term “ abstract ideas of quality, 
as apart from the object examined.” And I do not 
suppose that arfy one is prepared to deny our dumb 
companions abstract ideas ¿7 this sense of the term. 

Let usnow consider how far we may suppose animals 
to possess the power of generalisation in the sense in which 
I have above used this term. A dog lying asleep upon the 
hearth-rug hears outside the window an unusual footstep. 
He at once pricks up his ears and gives a half suppressed 
growl. Must ge not suppose that ın such a case as this 


the footstep suggests to the dog the idea of a strange’ 


man? And if so, will not the suggestion—of whatever 
character it might be—be general rather than particular? 


. If it be a mental picture—and we are often told that dogs 
think only in pictures'—must not the picture be gencre» `- 


tJ do not know that I quite understand what thinking in pictures means, 
but I should magine that sounds and smells entered pretty igrgely into the 
currentof canine thought. And on th@othgréand, I should be disposed to 
think that Spenser and Shakespeare possessed in no slight degree the power 


The impression he receives through his. 


If it answers to his expectations - 
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in its character, like Mr. Galton’s composite photographs | of others. A dog can call his companions’ attentionsto-4 . 


of the average blackguard? ‘And if it be a symbol-of | worriable cat, or he may have his attention roused by 
some kind, must it not be a symbol that stands for strange | my exclaiming “cat,” But no dog could tell his com- 
man in general, since there is nothing to -sugges{ any | panion of the successful “ worry” he had just enjoyed or 
particular strange man? But if this be so, and if a | suggest that they should go out for a “ worry” to;morrow 
general conception is one which stands not for a particular | morning. And here we confe upon what seems to me 
object, but for a group of objects, I do not see how we | the fact which raises man so immeasurably above the 
can deny general conceptions, in this sense of the word, | level of the brute. The brute has to bę contented with 
to our four-footed friends. And if the word abstract idea | the experience he inherits or individually acquires. 
stand, as it is sofietimes made to do, for general concep- | Man, “rough language spoken or written, profits by 
tion, we must admit, I think, that such abstract ideas are | the experience of his fellows. Even the most ‘savage 
possible for the brute. i 
We come now fo such abstract ideas as result from the | father (Sproat). And the civilised man—has he not in 
process I termed isolation. Are these, too, possible for | his libraries the recorded^ results of many centuries of 
the brute? ‘I have only to say that it has always seemed | ever widening experience and ever deepening thought? 
to me thaf when we speak of being able to form abstract | Thus it is that language has made us men. By means 
ideas of redness, emptiness, justice, and the like, all we | of language and language alone has human thought 
_can possibly mean is that we can make use of -the | become possible. This it is which has placed so enor- 
words as- symbols in a train of thought I have | mous a gap between the mind of man and the mind of 
‘only to say this to indicate the nature of my answer | the dog.. Through language each human being becomes: 
to this question, I believe such abstract ideas to be | the inheritor of the accumulated thought and experience 
impossible for the brute. I believe them to be the | of the whole human race. Through language has the 
«outcome of the use of language. We see a plum, and | higher abstract thought become p®ssible. > 
we find that it is round, and blue, and resisting. From| But though I look upon the difference between human 
these words we form abstract nouns, roundness, blueness, | intelligence:and brute intelligence as very great, J do .not 
resistance. We then proceed to manufacture a something | elieve that there is any one faculty which ail men possess 
to Which each of these words may answer, and we call that | and which no brute possesses. I have already stated my 
. something a quality. Having thus made the quality, the | views on the subject of abstraction, and to what I have 
‘next thing we do is to try and endow it with a -separate | said I have nothing now to add. But concerning the 
existence, and to the results of our endeavours we give | converse process of construction or object—forming a few 


the name abstract idea. All this 1s a process which grows 


out of our use of words under the influence of a developed | by construction. 


power of reflection ; it is an attempt to conceive a reality- 
‘In-thought answering to certain of our symbols. Without 


words may be said. Let me first explain what. ] mean 
Our conception of an object is the result 
of a synthesis of its qualities. ; 
imagine, of two kinds. There is a synthesis by immediate 


a considerably developed use of symbols such a process is | association, and a synthesis by reflection. When a dog 


impossible. Hence 1 believe that no animal can form an 
abstract idea in this sense of the term. He does not pos- 
sess the only possible means of doing so. To form such 
abstract ideas as these, is certainly “an excellency which 
the faculties of brutes do by no means attain to.” Here we 
may agree with Locke and. his followers. 

May we say, then, that the power of forming abstract 
ideas, in this sense, is that which distinguishes the intelli- 


sees before him a soaked dog-biscuit, his conception of 
the object is a synthesis by immediate association. The 
sight of the biscuit at once suggests by association a 


certain smell and taste. The object he mentally con- ° 


structs is built up of these three, sight, smell, and‘ taste. 
All other properties are rejected or eliminated. “Now, 
suppose the dog capable of reflecting thus—the biscuit is 
light enough to carry, soft enough to bite, cool enough 


gence of man from the intelligence of the brute? :I think | not to burn my mouth—he would then add‘to his synthesis 


not. There are, I believe, among the lower races of man, 
whole tribes which are unable to form abstract ‘ideas. 


by immediate association, a further synthesis by reflection, 


and would: construct*a more coniplete object. .By the - 


But this synthesis is, I- 


_ Abstract ideas are made possible by language, but the:use | synthesis. by reflection, in fact, all those qualities are added 
„of language does not necessarily imply the ability to form | which are unconsciously eliminated .in the immediate 
abstract ideas. Philologists tell us that there are languages | construction by association. I donot imagine that brutes 
or dialects in which no abstract words are to be found. | have sufficient power of reflection to affect to any great 


: This, however, is certain, that there is no known savage | extent this further synthesis. 


tribe which has no language. 
can make use of spoken signs. 
But it may be said that, although their language differs 
from ours, animals too have their language, imperfect it is 
true but still a language of their own, a means .of com- 
munication with their fellows. And this is perfectly true. 
It is true, too, that my dogs dan understand my language. 
But all that a dog can communicate to higfellow—all that I 
can communicate to my dog is a sign which he has learnt 
to associate with certain feelings or with certain actions to 
be performed. The communication deals, too, with imme- 
diate feeligg or action; its sphere-is the here and the 
now. There can be no doubt that dogs associate with 
barking in certain tones, special emotional states in.their 
companions. In fact it is probable that gogs:can in this 
way communicate with each other a wide. range-of states 


Man is the one being that 


. x 


Indeed IJ, imagine that 
savages and young children do not habitually go further 
than the construction by association.’ The further process 
has been added mainly under the influence of a developed 
language.’ The word groups around itself not only the 
cluster of associated ideas which make up the ordinary 


tribe has traditions extending back go the’ father's, 


s 


unreflecting cow®eption of the, object it symbolizes, but- 


also all those further ideas which are the result of scientific 
study. The word is the peg upon which we hang those 
abstract qualities which by means of words we have 
isolated. C. LLOYD MORGAN 





AINO ETHNOLOGY : 

THE already „somewhat voluminous litérature of the 
Aino race has been recently increased by two valu- 

able memoirs by competent original observers.” Hence, 


of feeling. But these states are present states, not states | if neither.Dr. Scheube nor Herr von Siebold has any- 


- past or future. They are their own states, not the. states 


thing very. new to tell us, it may be fairly concluded that 
most of the available data have now been collected. Ex- 


a = . P 
of thinking in pictures~-pictures far truer:and more beautiful than.even they | tended research in she unexplored districts of°Yeso may 
mm uld despribe in words. All processes of thought, in fact, are carried on by 


association And in.the chain o7 association there may be links of all kinds 
furnished by all the senses we possess AH that we can say with regard to 


doubtless bring to light some further interesting facts 
1 “Die Ainos,” von Dr. B. Scheube, Yokohama, 1882; and “ Ethnolo- 


man is that he adds:to the nauja mbols which form:links in this chain of | gische Studien über die Aino auf der Insel Yeso, von Heinrich von Siebold, 
O. 


tassoclation, certain arbitrary sy 


of his own manufacture. e 


Berlin, 188r. 
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ating on the physical and social characteristics of the 
aborigines.: But no fresh discoveries of any moment are 
likely to be made, nor is it at all probable that aaything 
ill be brought forward in the least calculated to shake 
the general conclusions already arrived at. 
Until the appearance of Herr Rein”s large work en 
Japan, one of the most universally-accepted of these 
conclusions’ was that, whatever be their affinities, the 
Ainos must certainly be separated from the Mongolic 
connection. No little surprise was accordingly produced 
‘by Rein’s attempt to affiliate them to the surrounding 
-memibers of the Yellow Race. But it was soon seen that 
is arguments, apparently ee shee by a love of paradox, 
were sufficiently refuted by te very illustrations of the 
Aino type introduced into his work. It is therefore satis- 
factory to find that his views meet witho countenance in 
these memoirs, the authors of which emphatically reject 
the Mongol. theory. “I cannot discover, writes Dr. 
cheube; “the Mongolic type in the Ainos. The great 
lopment of the hair, the disposition of she eyes, the 
asal formation, the moderate breadth between the cheek 
jones, the absence of prognathism, are all so many traits 
parating them from*the Mongolians” (p. 3). 5o also 
- Siebold: “The whole physiognomy and configuration of 
the Ainos has little of a Mongol character. The general 
impression they made on me was rather that of Europeans 
“living under unfavourable conditions. I had a feeling, 
which also seemed to dawn upon them, that I was not 
associating with an alien race ; and however strange it 
May appear, I cannot but compare the Ainos with the 
‘assian peasantry ” (p. 10). 

‘opinard had already declared that “the Ainos of 

apan, the Miaotze, and the Lolos of the province of 
‘unnan: belong, in my opinion, to the European group” 
* Anthropology,” p. 476). And it is extfemely shiggestive 
o find this writer also comparing them with the inhabi- 
ants.of the Moscow district. “ Chose absolfimen: singu- 
etype célèbre des Ainos, avec ses traits aujourd’ 
connus et sa barbe inculte, serait celui de cer- 
sans russes des environs ce Moscou” (Rev. 
vø., 1879, p. 637). The same resemblance with 
e Russians has no doubt been detected in the Itelmen 
eople of Kamchatka and among some of the Ghiliak 
‘tribes of the Lower Amur districts. But the presence of 
the Aino element has long been suspected in both of 
these regions. Most of the Kurile islands are still 
peopled by them, while the nomenclature of the whole 
‘archipelago is distinctly Aino, as shown by the term 
Moshir = Isfand, reaching as far north as Para-moshiw, 
close to Cape Lopatka, at the extremity of Kamchatka. 
in the Lower Amur valley also W. G. Aston speaks of an 
“Amo tribe called Santal or Sandan (Church Misstonary 
‘nielligencer, August, 1879); Siebold (p. 12) refers the 
‘Kilengs and Kachengs of the neighbouring Hingpu River 
to the same connection, and also mentions certain Aino 
communities about Castries Bay, over against Sakhalin. 
[he southern portion of this island is ®elf Aino domain, 
hough, since its annexation to Russia, a considerable 
migration. has set in towards Yese. In Nippon the 
apanese records bring the Aino at least as far scuth as 
the latitude of Tokio, whence they were gradually driven 
north or absorbed, leaving traces. of their presence both 
in the Japanese type and in the geographical terminology 
‘ofthe northern provinces of the main island. Lastly, 
the national traditions point to North-East Asia as the 
‘region whence they migrated to their present homes. 
* It is thus sufficiently evident that the Mozin (Mao-chia, 
Ze. “Hairy Men ”), as both the Chinese and Japanese 
often call them, were farmerly far more widely diffused 
han at present. And this renders mgre intelligible the 
eeling with which the Ainos, z.e.* Men,’ as the word 
leans in their language, at one time regarded themselves 
s the centre-of the universe, a feeling embodied in the old 
i tt Japan nach Reisen und Studien,” 2 vols., Leipzig, 188r. 

















-regarded as the highest attribute of the deity, and wher 


national song : “ Gods of the sea, oper? your divine eyes. 
Wherever your eyes turn, there echoes the sound of thes- 
Aino speech.’ oH 
This speech, as might be expected, shows not the 
slightest resemblance to the Japanese, or to any of the 
idioms current amongst the surrounding Mongoloid 
peoples. Siebold, whe points at a relationship with. the. 
Itelmen, a relationship denied by the elder Siebold, has 
collected copious materials for its study, but, pending the 
publication of these materials, the student must rest: 
satisfied with the somewhat meagre account contained in 
Dr. Scheube’s memoir, From this the. Aino: language 
appears to be of an extremely primitive type, scarcely on. 
a higher level than was the extinct Tasmanian, and, like 
it, supplementing its scant relational forms by means of 
signs and gestures. Thus the idea$ of affirmation 
negation, for which there are no distinct terms, are- 
respectively conveyed by a nod and a shake of the right 
hand or else of the head. Winking also plays a large 
part in supplementing grammatical concepts. os : 
There are, of course, no nominal or verbal in 
beyond a sort of passive restricted to some ve 
formed by combining the root with what:appears 
the substantive verb prefixed, Thus KIK = to- strike 5. 
aén-hiz = to be struck, from az or ana = to be (?)... The 
parts of speech seem te be restricted to the noun, adjec- 
tive, verb, a few adverbs and pronouns, of which Matter 
the first and second orly have been developed. This ab-, 
sence of a third personal pronoun places Aino at the very 
bottom of the scale in linguistic evolution, and this low 
position is further shown by its absolutely isolating con- > 
dition. Although polysyllabic, it has not yet reached the 
agglutinating stage, sc that each word in the sentence. 
remains isolated, as in Chinese. Thus :-~ 
Koandi dando oman = I go to-day. 
Koandi niman oman = I go yesterday. 
Koandi inháta oman = I go to-morrow. 


Bet it differs from the Indo-Chinese, and approache 
the American polysynthetic system in the extent to whic 
it has carried word-building, This important featu: 
not noticed by Scheube, who is no philologist, but atten 
tion has been called to it by Dr. A. Anuchin, in an able 
paper on the Ainos in the AZemaozrs of the Russian Society 
of Natural Science, vol. xx., Supplement, Moscow, 1877. 
A curious instance is the word Kamui, the general term 
for Ged, or any minor deity, which both Scheube and 
Siebold seem disposed in some way to connect with the 
Japanese Kami. In reality it is an Aino compound form 
derived from Kam-trui = “ flesh-strong,” that is, rich in: 
flesh, Before their contact with the Japanese the great. 
god of the Ainos was the bear, as it still is of the Ghiliakg,. 
and some other Amur tribes. As is well known from 
Miss Bird’s “ Unbeaten Tracks,” and other sources, this’ 
animal is not only worshipped, but also killed and eaten - 
at certain periods, and with much ceremony, by all these 
primitive peoples. To be rich in flesh came thus to be 






















































the etymology was forgotten, Kamui was easily gener 
lised as a name applicable to any god. Have the divi 
ties of Aryan mythology any less realistic origin?" 
It may be incidentally remarked that in these memoirs 
Miss Bird’s very graphic description of the physical — 
features, habits, and customs of the natives*of Yeso, is 
fully confirmed inwmearly all their details. An important 
exception is „the texture of the hair, which according to: 
her, “never Shows any tendency to curl.” But the hair 
of seven Aincs from different parte of Yeso, examined by 
Dr. Scheube, is, with cne e&ception, described as mor 
or less “ gelockt,” that is, “curled ” or “ringletted.”’) Of 
one the hair is said to de “ überall gekrauselt,’’ frou 
or frizded all over. Except amongst the A i 
the south-west Chinese highlands; one may travel over 
the whole of China, Tibet, gnd Mongolia, without meet- « 
ing & single case of even wav, much Jess curled hair. 
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And as the quality of the hairis a much more durable 
feature than the camplexion, or almost any other physical 
trait, the necessity of separating the Ainos from the 
Mongolic stock becomes all the more obvious. Ié all 

: this, combined with a distinct orthognathism, meso- 
cephalic head (index No. 76), a light complexion, often 
scarcely darker than that of Europeans, brown iris, large 
well-shaped nose, and low cheek bones, is not sufficient 
to affiliate them te the Caucasic stock, then anthropo- 


logists must discever some other sufficiently differen- | 


tiated physical type with which to group them. That 
various branches of the Caucasic race reached the 
East Asfatic seaboard in prehistoric times has been 
pointed out by this writer in a recent paper on the 
Koreans (see NATURE, vol. xxvi., p. 344). From Korea 
to the Japanese Archipelagos, the transition is easy, 
although it is not pretended that the line of migration 
necessarily followed this route. But enough has perhaps 
been stated to show that there is nothing extravagant in 
the theory of a Caucasic origin of the Aino race. Some 
of the intermediate links between them and their western 
kinsmen have already been brought to light. The others 
must be looked for in the still unexplored uplands of 
South-west China and Further India. 

kt is also to be noticed that the Ainos can only ina 
relative sense be regarded as the Aborigines of Yeso and 
Nippon. Scheube tells us that they are entirely ignorant 
pf the potter's art (p. 11). But abundance of ancient 


`. pottery, often highly ornamented, has been found in many 


parts both of Hendo and Yeso. These remains are 
referred by the Aiaos themselves to the extinct Koro-pok- 
Guru, or “ People of the Hollows.” their precursors in 
Yeso, who dwelt in huts built over pits, and who hada 
knowledge of potery. The Japanese also refer the pits 
found on an island near Nemuro, north-east coast of 
Yeso, to the Koho, a dwarfish race, said to have been 
exterminated by the Ainos, and apparently identical 
with the Koro-pok-Guru. l becomes a question whether 
with these potters, rather than with the Ainos, are to be 
associated the earthenware and other prehistoric remains 


found by Milne m the kitchen middens of the Tokio | 
district and other parts of Japan. These remains show | 


clear traces of cannibalism, a practice which seems 


entirely alien frora the mild and inoffensive disposition | 


of the’Ainos. ` 

But however. this be, the present Aborigines seem 
destined at no distant date to disappear like their prede- 
cessors.. The total number of full blood Ainos is esti- 
mated. by Scheube at about 17,000 for Yeso, to which 
must be added, perhaps, 1000 or 1500 for Sakhalin and 
the Kuriles. Siebold, however, thinks that one-third of 
the inhabitants of Yeso, say 45,000 altogether, are either 
pure or haif-caste Ainos, But the former are known to 
have decreased in the government of Sapphoro from over 
16,000 in 1871, to 43,326 in 1878, while the latter seem to 
be correspondingly on the increase. The result is inevi- 
table—the effacement of the Ainos as a distinct nation- 
ality, and their ultimate absorption in the dominant race. 
The process that has been completed if Nippon is in 
rapid progress in Yeso. A. H. KEANE 








ON A, NEW ARC ELECTRIC LAMP! 
LECTRIC lamps on the arc pringjple are almost as 
numerous as the trees in the forest, and it is some- 
‘what fresh to come upon something that $ novel. In 
these lamps the earbons are consumed as the current 
flows, and it is the variafion im their consumption which 
occasions the flickering and irregularity of the light that 
is so irritating te the eyes. Special mechanical contri- 


ees or regulators have to be used to compensate for 
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this destfuction of the carpons,as in the Siemens and 
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Brush*type, or else refractory materials have tobe cOm- 

bined with the carbons, as in the Jablochkoff candle and 

in the lamp Soleil. The steadiness of the light de E 

upon the regularity with which the carbons: are moved 

towards each other as they are consumed, so as to 
| tain the electric resistance between them a. constan 
| quantity. Each lamp must have a certain elasticity of 
regulation pf its own, to prevent irregularities from the 
variable material of carbon used, and from variations in 
the current itself and in the machinery. 

In all electric lamps, except the Brockie, the regulator 
is in the lamp itself. In the Brockie system the regula- 
tion is automatic, and is made at certain rapid intervals 
by the motorengine. Thfs causes a periodic blinking 
that is detrimental to this lamp for internal illumination. . < 

M. Abdank, the inventor of the system which Ihave 
the pleasure of bringing before the Section, separates his « 
regulator from his lamp. The regulator may be fixed 
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anywhere, within ®sy inspection and manipulation, and 
away from any disturbing influence in the lamp. The 
| lamp can be fixed in any inaccessible place. , 
The Lamp (Figs. 1, 2, and 3).—The bottom or negative 
carbon is fixed, but the top or positive carbon is movable, 
in a vertical line. Itis screwed at the point c to a brass — 
rod, T (Fig. 2}, which moves freely inside the tubular iron 
core of an electromagnet, K. This rod is clutched an 
lifted by the soft iron armature, A B, when a current passes 
through the coil, MM. The mass of the iron in the arma- 
ture is distributed so that the greater portion i ) 
end, B, much nearer the pole than the other end, . Hene 
this portion is attracted first, fhe armature assun 
| inclined position, maintained by a brass button,4, wh 
| prevents any adhesion*between the armature and the core 
| of the electromagnet. The electric connection between 
the carbon and the coil of the electromagnet is maintained 
| by the flexible wire, S. Rr Nr eee nein 
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The electromagnet, a (Fig. 1), is fixed to a long and 
avy rack, C, which falls by its own weight and by the 
weight of the electromagnet and the carbon fixed to it. 
The length of the rack is equal to the length of the two 
‘carbons. The fall of the rack is controlled by a friction 
‘break, g (Fig. 3 which acts upon the last of a train of 
three wheels put in motion by the above weight. The 
k i + a 








broek, B, is fixed at one end of a lewer, B A, the other end 
arrying a soft iron armature, F, easily adjusted by three 
screws. This armature is attracted bythe electromagnet, 
EE (whose resistances 1200 ohms), whenever a current 
circulates through it. The length of the play is regulated 
“ by ne screw, V. The spring, L, applies tension to the 

reak. 
























T gA Regulatory —This consists of a balance and a 
it-off, 


. hd 
Balance (Figs. 4 and 5) is mgde with two sole- 
8; 8 and. s’, whose relative resistances is adjustible. 
veys the main current, and is wound with thick wire | 
ng practically no resistance, and S’ is traversed by a | 
unt current, and is wound with fine wire having a re- 
< $istanee of 600 ohms. In the axes of these two coils a | 



















small and light iron tabe (2 mm. diameter and 6o mu 
length) freely moves in a vertical line between two guides. 
When magnetised it has one pole in the middle and the. 
othér at each end. The upward motion is crontrolled by 
the spring NT. The spring rests upon the screw, H, with 
which it makes contact by platinum electrodes. This 
contact is broken whenever the little iron rod strikes the- 
spring. NT. os 
The positive lead frem the dynamo is attached to the’. 
terminal, B, then passes through the coil, s, to the. tër- 
minal, B’, whence it proceeds to the lamp. The negative — 


















































































































































































































































lead is attached to terminal A, passing directly to the 
other termirtg), A’, and thence to the lamp. 

The shunt which passes through the fine coil, s’, com- 
mences at the point, P. he other end is fixed to the. 
screw, E, whence it has two paths, the one offering no 
resistance through the spring, T N, to the upper negative 
terminal, A’; the other through the terminal, J, to the 
electromagnet of the break, M, and thence to the negative 
terminal of the lamp, K. oe 

The Cut-off —The last past of the apparatus (Fig. 4) to 
be described is the cut-off, which is used when there are - 
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several lamps iņ series. It is brought into play by the 
switch, CD, which can be placed at E or D. When it is 
at E, the. negative terminal, A, isin communication with 
the positive terminal, p, through the resistance, R, which 
equals the resistance of the lamp, which is therefore out 
of circuit, Whea it is at D the cut-off acts automatically 
todo the same thing when required. This is done by a 
solenoid, v, which has two coils, the one of thick wire 
offering no resistance, and the other of 2000 ohms resist- 
ance. The fine wire connects the terminals, a’ and B. 
The solenoid has a movable soft iron core suspended by 
the spring, U. It has a cross piece of iron which can dip 
into two mercury ups, G and K, when the core is sucked 
into the solenoid, When this is the case, which happens 
when any accident agcurs to the lamp, the terminal, A, is 
placed in tonnection with the terminal, B, through the 
thick wire of V and the resistance, R, in the same way as 
it was:done by the switch, € D. 

Electrical Arrangemeni.—The mode in which several 
lamps are connected up in series is shown by Fig.6. Mis 
the dynamo-machine. The + lead is connected to B, of the 
balance, it then passes to the lamp, L, returning to the 
balanee, and then proceeds to each other lamp, returning 
finally to the negative pole of the machine. When the 
current enters the balance it passes through the coil, s, 
magnetising the iron core and drawing it downwards 
(Fig! 4). It then passes to the lamp, LL, through the 
«arbons, then returns to the balance, and proceeds back 
to the negative terminal of the machine. A small portion 
of the current is shunted off at the point, P, passing 
through the coil, s', through the contact srring, TN, to 
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the terminal, a’, and drawing the iron core in opposition 
tos. The carbons are in contact, but in passing through 
the lamp the current magnetises the electromagnet, M 
(Fig. 2), which attracts the armature, á B, that bites and 
lifts up the rod, T, with the upper carbon a definite and | 
fixed-distance that is easily regulated by the screws, YY. 
The arc then is formed, and will continue to burn steadily | 
as long as the current remains constant. But the moment | 
the current falls, due to the increased resistance of the arc, | 
a greater proportion passes through the shunt, S’ (Fig. 4), 
increasing its magnetic moment on the iron core, while that 
of Sis diminishing. The result is that a moment arrives 
when equilibrium is destroyed, the iron rol strikes smartly 
and sharply upon the spring, N T. Contact between T and 
H is broken, and -the current passes through the electro- | 
magnet of the break in the lamp. The break is released for 
an instant, the carbons approach each other. But the same 
rupture of Contact introduces in the shunt a new resistance 
of considerable magnitude (viz. 1200@hms), that of the 
electromagnets of the break. Then the stwength of the 
shunt current diminishes considerably, and the solenoid, 
S, recovers briskly its drawing power upon the rod, and 
contact is restored, The cafbons approach during these 
--perieds only- -about ‘ei to 'o2 millimetre. If this is not 
ufficient to restore equilibrium it is repeated continually, 
amanti] equilibrium is obtained. ‘The result is that the car- 
bon is continually failing*by a motion invisible to the 


oe 


| not oxidise. 


| to public health and to the prevention of disease from. 


| ventive as opposed to curative medicine. 


| the virus of thesé diseasgs, as the result of the process 





eye, but sufficient to providg for the consumption of the 
carbons, s $ 


‘The contact between NT and His never complefely” 
broken, the sparks are very feeble, and the contacts: do: 
The resistances inserted are so considerable. 
that heating cannot occur, while the portion of the cur- 
rent abstracted for the cqntrol is so small that it may. be 
neglected. $ : sates 

The balance acts precisely like the key of a. Mors 
machine, and the break precisely like the sounder-receivet - 
so well known in telegraphy. It emits the same kind of 
sounds, nd acts automatically like a skilled and faithful 
telegraphist. se 

This regulation, by very small and short successive. 
steps offers several advantages : (1) it is imperceptible to 
the eye ; (2) it does not affect the main current; (3).any 
sudden, instantaneous, variation of the main current does | 
not allow a too naar approach of the carbon points, 

Let now an accident occur, for instance, a-carbon is. 
broken, At once the automatic cut-off acts, the current 
passes through the resistance R instead of passing through 
the lamp. ‘the current through the fine coil is suddenly. 
increased, the rod is drawn in, contact is made at G and. 
K, and the current is sent through the coil, R. As soon 
as contact istagain made by the carbons, the current in 
the coil Sis increased, that of the thick wire in V dissii. 
minished, and the antagonistic spring, U, breaks the contact. 
at Gand K. The rupture of the light is almost invisible, : 
because the relighting is so brisk and sharp. gets ii 

I have seen this lamp in action, and its constant steadi- 
ness leaves nothing to be desired. W. H. PREECE.” 






























THE SANITARY INSTITUTE ih 
HE Inaugural Address delivered by Captain Douglas... 

Galton at ghe opening of the Congress of the Sani- 

tary Institute of Great Britain at Newcastle-upon-Tyne, 

traces the growth of the more important questions relating 


remote times down to recent date, and ‘it is, both his- 
torically and otherwise, of much interest. Questions of 
public health have for many years past received increasing 


| attention in this and other countries, and the energies of ©- 


some of the ablest intellects have been devoted to the in- 
vestigation of the various circumstances which tend to: 
injure the health of communities. Some-have dealt with 
the subject from a purgly scientific point of view, others. 
have given their attention especially to the defects. ine 
works of construction, such as systems of sewerage and 
water-supply, which have led to the spread of disease, and... 
many physicians have devoted themselves exclusively tò 
those branches of medical science which deal with presi. 
Captain Galton 

refers to many of these researches, and shows how they 

have tended to secure for us our present knowledge. Dr. =. 
Tyndall’s well-known investigations as to the existence of i4: 
low forms of life in the dust contained in air, and ‘his. 
studies on putrefggtion are recorded, as also Dr. Bastian’ 
and Mr, Listes kindred labours, and the practical 
applications to which they may be put. The several dis- 
coveries as to the connection of disease with definite 
organisms are noted; Professor Koch’s recent cop: 
tributions as to the organisms associated with tuber- 
cular disease closing this subject, in point of time. 
M. Pasteurs discoveries in connection with fowl- |. 
cholera and anthrax in cattle, and the associate 
question of the attenuation of the infectious property 




























to which they are subjected are dealt with in.some detail 
As to accepting M. Pasteur’s conclusions in their entirety, 
it may however be desirable to atvait further experiments, 
the more so as certain investigations of Dr. Kleen, an ac 

count of which has recently been submitted by the Local 
Government Board to the Veterinary Department of the 
Privy Council, have tended to conclusions adverse to the 
general adoption of M. Pasteur’s proposal to inoculate 
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catfle with an attenuated virus as a protection dẸainst 
anthrax. Knowledge as to these subjects ıs shown ın the | 
address to be rapidly increasing, but it is maintained that 
the science of the prevention of disease advances quite as 
rapidly as the knowledge relatigg to its causation. Thus, 
the application of systems ôf sewers is shown by statistics 
to have led to a great decrease in enteric or typhoid fever, 
both in this and other countries, and it is rghtly con- 
tended that where a similar result has not followed on 
such provisien, defective and faulty methods, of con- 
struction, and not the systems as such, must be held 
responsible. She improvement in the water-supplies far 
our towns and villages has in, like manner led to much 
saving of life and health, but dangers still lurk even in 
our modern systems of supply, and some of them are 
extremely difficult of detection. As to tkis subject Captain 
Galton says ke 1s disposed to think that: there has never 
been a well-proved case of an outbreak of disease re- 
sulting from the use of drinking water, where the chemist 
would not unnesitatingly on analysi¢ have condemned the 
water as an impure source. The inference heie implied 
must unquestionably be regarded as considerably in 
advance of that which our more eminent chemists them- 
selves would lay claim to. Indeed, Dr. Frankland has 
distinctly admitted that chemical analysis is unable to 

- detect those small quantities of morbific matter which are 
capable of canveying disease, and he has himself mingled 
choleraic dejecta with water without being able to detect 
any noteworthy chemical alteration in its quality. The 
standard which should be aimed at in this matter of 
‘water-supply is the same as that advocated by Captain 
Galton in otker matters such as sewerage, ventilation, &c., 

‘and that is to get rid of all conditions involving risk, 
rather than to hope that their influence for mischizf may 
never have opportunity for manifestfng itsdif. The 
address gives many instances, whether in connection with 
Indian faits or elsewhere, to show that scrupulous clean- 
liness should be the aim of sanitarians, and ‘this is at least 
as desirable in connection with water services and water- 
courses as elsewhere. 

The address having been delivered at Newcastl2-upan- 
Tyne, it was but natural that frequent reference should have 
been made to sanitary administration in that borough, and 
‘to the results attendant upon it. The need for the isola- 
tion of infectious diseases is a matter of public concern, 
which called for and received attention, and it is satisfac- 

, tory to note from the recently issued Report of the Medical 
Officer of the Local Government Board, that a consider- 
able proporzion of the sanitary authorities in England 
have already recognised the necessity for makirg some 

_ provision for the removal of the infectious sick from 
amongst crowded communities. But it is also evident 


. that the accommodation provided should be of an efficient 


character. At Newcastle there is hospital provisio» for the 
infectious sick, but we fear that even whilst the Congress 
is sitting, the inadequacy of the accommodation available 
there is causing anxiety to those whare responsible for 
the health of the borough. The extension of sanitary 
hospitals to every part of the kingdom is much to be desired, 
and the suspicion of their possible influence for evil which 
. is adverted to in the address, need not in any way hunder 
action in this direction. The only disease which aas ever 
been alleged to extend from such hospitals to the surround- 
ing neighbourhoods is small-pox, and even that disease is 
, not suspected of having any such influence except when a 
“large number of patients are aggregated together. The 
very essence of these hospital€ 1s to have them m actual 
readmess, so that first attacks being at once isolated añy 
further spread is prevented ; and if by any chance this 
becomes impossible, it is, to say the least, doubtful whether, 
the disease having once extended,*we have not in vaccina- 
tion an even more potent method of prevention than 
isolation can at such a stage afford. The compulsory 
notification of infectious diseases will some day come 


. ° 
powerfully to the aid of isolation as a megsure of preven- 
tion, but public opinion as yet hardly appears ripe for any 
general measure to that effect. 

Ir» the concluding portion of ‘his address Captain 
Galton endeavoured to convince his audience of the truth: 
of the aphorism that ‘public health really means public 
wealth. The advantages of dealing efficiently with the 
refuse of the population by sewage farms and otherwise 
was pointed out, and some of the results indicated went 


clearly to show that after all filth is but matter in a wrong -` 


place. The saving of life and health amongst persons 
imhabiting our model dwellings and improved lodging- 
houses was also shown to be striking, and it heeds but 
little argument to prove that a distinct pecuniary ad- 
vantage accrues to the community, which can, by pro- 
viding proper dwellings for the poor, retan amongst 
them, and in. health, the bread-winners of each family. 
A large death-rate always means a heavy sick-rate and an 
increased poor-rate, and there is no form of death-rate 
which indicates a greater loss toa district than that which 
results from those infectious diseases which find their 
victims amongst the youth and adult members of the 
population, Fortunately it is these diseases above-all 
others which are most easily prevented by the adoption 
of an intelligent and efficient sanitary administration, 





NOTES ` 


WE regret to have to record the death, at the age of forty-three 
years, of M. Georges Leslanché, the inventor of the oxide of 
manganese constant elements, which are used so largely all over 
the world. è 


Dr. Oscar Dickson has purchased and presented to the ' 


Botanical Museum at Upsala the magmificent céllection of 
Scandinavian mosses and algæ which the two Swedish natura- 


„lists, Messrs. J. and C. Hartman had collected during sixty 


years. The three botanical collections which form the basis for 
the study of the Scandinavian flora, viz., the Fries, Hahlenberg, 
and Hartman are now, bv this last donation, in the possession of 
the University of Upsala. _ A 


THE inauguration of the Becquerel statue took place on 
Sunday at Chatillon-sur-Loing, a small country town of the 
Montargis arrondissement, in the department of Loiret, where 
the eminent electrician was born in 1788, and where his 
family are still livıng. The statue represents Becquerel holding 
in his hands the small apparatus of which he made use for pro- 
ducing by electrical agencies his artificial crystals. 
pedestal is carved the names of the principal battles which 
Becquerel fought when in the French army, which belong 
mostly to the campaign of 1813, especially the siege of 
Saragossa, M. Cochery, the Minister of Postal Telegraphy, 
who is the representative of Chatillon-sur-Loing in the French 


On the. 


Lower House, delivered -the inaugural speech—an eloquent > 


address, summarising the principal discoveries of Becquerel, 
and insisted on, the services rendered by him to the cause 
of telegraphy. M. Dumas, the President of the -Committee. 
for erecting the statue, having been unable to attend the 
meeting, sent a written addiess, which was read on his behalf 
by M. Daubree, Director of the School of Nines. In this 
eloquent address the Perpetual Secretary of the Academy 
of ‘Sciences presented a picture of the results obtained 
by modern Midustry ard drew a most ingenious parallel be- 
tween the Greeks and Romans ¢recting statues to demi- 
gods, and the modern natiofs conferring the same honours 
on the real ‘benefactors of mankind. He eulogised Guillaume, 


the eminent artist, whose masterpiece was offered to the inhabi-., 


tants of Chatillon to commemorate the hfe of a great man, “To 


Fremy advocated the cause of the Museum. He reminded the 


“audience that just fifty yearseagq the lectureshfp occupied by " 


`n 
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Becquerel. had baen created expressly for him, in accordance 

- with a recommendation of the Academy of Sciences. To givea 
proof of the exceptional activity exhibited by Becquerel up to 
the age of ninety years, M. Fremy stated that he had pubNshed 
during his life not less than 3529 works or papers in scientific 
periodicals. M. Barras, Perpetual Secretary of the French 
Agricultural Society, reviewed the services conferred by 
Becquerel by his works on agriculture. M. Berthelot, a 

. member of the Municipality, returned thanks to the savants, and 
the proceedings terminated by a banquet given to the scientific 
guests by the Becquerel family. All the speakers made allusion 
-to the merits of M. Becquerel the younger and of his son, now- 
répétiteur to the Polytechnic School, ‘ 
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Tue burtfen of the address of Mr. Woodall, M.P., in the 
Education Department of the Social Science Congress at Not- 
tingham, was that without science in our systems of education, 
- our industries are bound to wane before those of other countries 
where a scientific system of technical education exists: He 
showed what is being done in Germany and France in this 
respect, and how much headway we have to make before we can 
reach the standpoint of these countries. In this department Mr. 
Rowland Hamilton read a paper on the endowment of research. 
‘* As to the endowment of the more special forms of research as 


more Commonly understood,” he said, ‘there is hardly any limit. 


which it is desirable to assign to it provided due assurance is 
given that the work desired is efficiently carried out. The ser- 
vices thus rendered are pre-eminently of general and national 
importance, and must be provided for by national expenditure. 
The economic doctrine of supply and demand as regards ‘the 

‘ interchange of individual ‘services is wholly inapplicable to the 

` question. The difficulty lies in the administration of the funds 
devoted to such purposes so as to insure that they are given to 
those duly qualified to use them, The method of State grants 
in aid, dispensed through the agency of existing societies and 
learned bodies who have earned a title to public confidence, 
might be largely developed with the greatest advantage and the 
relative functions of the Government and of such societies in 
their relation to this subject were discussed. ‘The multiplication 
of ‘idle fellowships’ had a dempralising tendency. While any 
undue interference on the part of the central administration was 
to be altogether deprecated, it was essential to reserve to the 
State an ultimate and guasi judicial control, which would best 
secure that publicity and definite responsibility which are the 
best safeguards against abuses in any direction.” In speaking 
oa the subject of technical training Mr. Hamilton remarked that 
-it was not necessary to teach special crafts in primary schools, 
but it was most desirable that a general scientific groundwork in 
technical knowledge should be included in a system of national 
education, 


THE Iron and Steel Institute meeting at Vienna has evidently 
been a great success. Several subjects of great manufacturing 
inportance have had the benefit of being discusged by men expe- 
rienced in various methods; and the hospitality towards the 
English visitors has been profuse. 


WHEN Admiral Mouchez received the news of the observa- 
tions-made by “Thollon of the new comet he telephoned it to the 
Havas agency, and ıt was telegraphed by thefa to every paper in 
France, This is the first time that this organisagn has been 
~ used in France for scientific purposes, and for the future it will 
be employed for any notablé celesyal occurrence. 


We are pleased to learn that the result of the letter which 
appeared in our columns a few weeks ago has been that a short 


msie of pepular'science lectures has been planned, to be given 


a On Friday evenings at the Victoria Hall, Waterloo Road. If 
this experimental course is Suges#ul it is proposed to extend, it. 
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Admistion is one penny (or threepence and rponce for baon 
seats), and the hall will seat 2500. ` 


MESSRS. KESAN PAUL, TRENCH, AND Co, will shortly add 
to the International Scientific Series, translations of Ribot’s work 
on *‘ Diseases of Memory, an’ Essay in the Positive Psychology,” 
and of N. Joly’s work on ‘‘ Man before Metals.” These will be 


followed bygMr. Robert H. Scott’s ‘‘ Elementary Meera 


and Prof. Sheldon Amos’s ‘Science of Politics.” 


We have reczived three new parts of the ‘‘ Encyclopedia a 
Naturwissenchaften,” published by Trewendt, ef Breslau—parts 
5 to 7 of the second division, Part 5 contains the continua- 
tion of Kenngott’s Word-book of Mineralogy,: Geology, and 
Paleontology ; in this we find two specially interesting articles 
by Lasaulx—on Corftinents and Delta Formations. 


Collaborateurs. One of the leading articles in this part is that 
on Alkaloids, ¿by Jacobsen, of Rostock, The 7th part is 
devoted to Pharmacological Botany, by Wittstein. 


‘‘TuE Tropical Agriculturist ” is the itle of a monthly record 
of information for planters of coffee, tea, cocoa, cinchona, india~ 


rubber, sugar, tobacco, cardamoms, palms, -rice, and other, 


products smted for cultivation in the tropics,’ published by 
Messrs, A. M. and J. Ferguson, of Colombo. Haddon and Co. 
are the London agents. 


AFTER an address by the President, Mr. Shadworth H. 
Hodgson, LL.D., on October 9, and a paper on Spinoza on. 
October 23, the Aristotelian Society propose devoting the | 
meetings ın November and December to a series of papers” 
on the relation gf Leibnitz and Wolf, and Locke, Ber- 
keley, and Hume, to Kant, In January the Society will: com- 


mence ‘the study of Kant’s Critic of Pure Reason, which will ` 
raise for discussion, the validity of the primary concepts- of , 


science, and which will occupy the remainder of the session, 
The meetings will be held at 8, John Street, Adelphi, at 7.30 
pm. Particulars may be obtained from the Honorary Secre- 
rary Dr, A. Senier, 1, Bloomsbury Square, W.C. 


Ir is estimated by Prof. Dufour (Arch, des Sciences) that in a 
disastrous hailstorm on August 21 last year, about 100,000 cubic 
metres of ice fell in the ‘district , of Morges alone in a few 
minutes, and probably more than 1,009,000 cubic metres in the | 
whole canton de Vaud that afternoon. Yet this is a small ` 
matter compared with the terrible hailstorm of July 13, 1788 (re- 
garding which he makes some calculations). He gives some 
interesting facts, which seem to have been overlooked, in the 
history of  paragrélés, or hail-preventers, Old men in the Canton 
de Vaud remember such apparatus, of lightning-rod character» 
being set up in several vineyards in 1825; the object being to 
hinder the formation of hail, by withdrawing electricity from 
the clouds. A hailsférm in July 1826 devastated, it is said, the 
best protected vineyards, and the paragréles were then removed, 
Yet it was on receipt of encouraging and credible testimony from 
Italy and France (Prof. Dufour shows -by extracts) that this 
brief experiment was made. Considering the distance of hail- 


forming clouds from the highest saragrél/es, it is difficult, the, 
author considers, to admit an influence of such apparatus; yet ~ 


it must be remembered that electricity is “uz veritable fluide à 
surprises” ; ; often showing new and unexpected properties. Lately 
it is said to have been observed in some Swiss cantons, that. 
showers of “hail are more rare near forests than in unwooded 
districts. Prof. Dufour notes this as # matter calling for investi- 


gation. <A forest may be gegarded as a collection of peragréles,” 


and should it be proved to have the influence referred’to, the 


theories which prevailed in 1824 and 1825 would gain new 


support, : 
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In the 6th ` 
part we have the Word-book of Chemistry by Ladenburg and” 
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` AT a recent meetihg of the Franklin Institute it was shown by 
Mr. Grimshaw that the microscope may be of good service in 
estimating ‘the value of- structural materials. It may determine 
whether or not the material is goodenough .to warrant trial with 
the testing machine. The author produced photographs of a 
chip of timber from a highway bridge that was wrecked two 
years ago, after a’few days of service, through the strain caused 
by an empty truck ; and the poor character of the wood was at 
once apparent. Such micro-photographs of timber? in fact, 
- show that in the gtrong specimens, the concentric rings are close 
in’ texture and cf slight width, and the radial plates frequent, 
wide; long, and. thick, while the reverse is found in the poor 
material, As a parallel in metal-work, Mr. Grimshaw exhibited 
two porlions of pure Lake copper, one ary ordinary ingot, of 
coarse and cryszalline grain, dark red colour, and full of blow- 
holes ; the other, cast with proper precautions against oxidation, 





the grain close and fine, the colour salmon, and no blowholes.’ 


Tests of tensile strength of sheet and wire from these materials 
strikingly confirmed the indications of the microscope. 


THE ¥orrnal of the Franklin Institute for September contains 
a fine plate (produced by the phototype process invented by Mr. 
Jacobi, of Neuendorf-Coblentz), representing the great bell of 
Moscow, from a photograph recently taken by Mr. Nystrom, 
who gives some interesting information about the largest ringing 
bells in the world. g f - 


AN attempt has been made by Signor Serpieri to connect, in 
an indirect way, two very dissimilar phenomena, viz., the attrac- 
tion of the sunand moon, and the periodical revival of vulcanism 
‘in its shore common manifestations. He finds support for his 
view (Reale Ist, Lombard., August 3) in a regent obsesvation hy 
M, Daubrée in the deep gallery (for the Channel tunnel) made 
in the Rouen ‘chalk, where it was noticed that the pits showed 
oscillations oflevel quite concordant with the varying tide-above, 
the water abundant at high tide, and scanty at low tide; which 
is easily understood (says M. Daubrée), since all aquiferous 
strata there pass under the sea, Accepting this variation. in, the 
water of terrestrial depths with the sea-level, and knowing, an 
the other hand, that sea water has a principal part in the activity 
of voleanoés (as proved by the nature of their products and the 
immense quantity of aqueous vapour, which cause and maintain 
‘eruptions), it is natural, Signor Serpieri says, to conclude that 
the volcanic aczivity must present phases agreeing with those of 
the tide, and thus there appears a certain connection with the 
age and-the position of the moon, Observations of a large 
number of earthquakes should also present the relation in ques- 
tion, as.these are known to be mostly of volcanic origin, and to 
preferably ‘affect coast regions; and M. Perry observed they 
were more frecuent at syzygies and perigee of the moon. Prof, 
Bombicci has also observed in some parts of Italy a greater 
frequency of earthquakes at times of heavy apd prolonged rains, 
which he regards as the exciting cause in such cases; and pre- 
cisely because not all seismic centres are fed with sea-water, it 
is vain to éxpezt that the luni-solar influence on earthquakes may 
be always made out. “Thus the anomalies recorded by Schmidt 
and others may be explained. à 


THE additions to the Zoological Society’s Gardens during.the 
past week include a Rude Fox (Canis rudis) from Demerara, 
presented ,by` Mr. W. F, Bridges ; three Common: Hedgehogs 

Erinaceus europeus), British, preseifted by-Mr. W. Bayes ; -two 
Chimachima-Milvagos (Milvago chimachima) from Demerara, 
presented by Mr. G. H. Hawtayne, C.M. Z.S. ; a Common Barn 
Owl (Striæ flammea), British, presented by Mr. G. Paul; a 
Purple-headed Glossy Starling (Lamprocolius auratus) fram West 
Africa, presented by Mr, J. Biehl ; a Radiated Tortoise (Testudo 
radiata) from Madagascar, presented by Capt. R. Elwood; a 
Blue-crowned Hanging Parrakeet (Zoriculus galgulus) fram 
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Ceylon, deposited; a Polecat (Mustela pufrius},, British, a 
Bengal Pitta (Puta bengalensis) from India, purchased; four 
Bandgd Grass Finches (Poéphzla cincta), bred in the Gardens. 





UNWRITTEN HISTORY, AND HOW .TO > 


READ IT} - 
I. 

But the flint arrow-heads and scrapers, and the use of stone 

for battle-axes, car:y us back to a still earlier chapter of 
unwritten history, when, for want of knowledge of bronze or any 
other serviceable metal, our predecessors, like many. a savage 
people cf recent or comparatively recent fimes, had to make 
use of such materials as readily came to their hands—like stone, 
wood, and bone—for all ordinary appliances... Wjth relics of 
this period, which, so far as those made in stone are concerned, 
are almat imperishable, the soil of this country in many districts 
abounds: We also find the tools and weapons of this Stone 
Age in many of the grave-mounds or barrows and beneath the 


floors of some of our caverns, It is by means of these relics - 


that the history of this period is to be read, but here also much 
is to be learnt from the early lake-habitations of southern 
Europe and from the habits of savages in other lands who are 
unacquainted with the ure of metal. It is indeed somewhat 


’remakable that those in so low a stage of civilisation should 


have been able to furnish themselves with so many. and such 
perfect applicances made of stone. Not only do we, find 
hatchets and adzes of flint and other hard stones, with their 
edges carefully ground. but chisels, and even gouges or hollowede 
chisels (though-these are rare in Britain), drills or awls, hammers 
knives, saws, and scraping tools of various kinds, One of the, 


most common of these is made from a flat splinter, or flake of ` 


flint, trimmed at the end to a semicircular scraping edge. We 


still find such tools in use for the purpose of preparing skins; , 


and we have corroborative evidence of their having been in use in 
old times for some such purpose, in the fact that the semicircular 
edge is often worn away and rounded in precisely the way that 
would result from its being used to scrape a soft but gritt 

substance, such as leather expoced to dust and dit. Thoug 

skins probably formed the principal clothing, the presence of 
spindle-whorls—the small fly-wheels by which spinning by hand 
is carried on—in some settlements of the Stone Period, proves 


„that the-art of spinning was not unknown, and indeed charred 


fragments of woven linen cloth have been found in some of the 

lake dwellings of this age. The stone-using people of that time 
cultivated wheat, barley, end millet for their bread, which they 
ground into coarse flour by means of rubbing-stones; they 
flavoured their cakes with carraway and poppy seeds, and laid. 
up stores of nuts and walnuts, beech-mast and acorns, apples 
and pears for winter use, and ate all the common wild fruits in 

their seasons. 

All this we learn from the charred remains left at the bottom 
of the lakes where the pile-dwellings were burnt down. The 


bones thrown away_show that not only did they hunt wild . 


animals of the country, but that they had oxen, sheep, and goats, 
and prabably also pigs, as domesticated animals, and the dog 
was already their faithful companion. Their weapons for the 


chase were arrows and spears tipped with flint—the former of _ 


which, being cheaper than metal and also liable to be lost, 
remained in use even when bronze was known, ‘They also 
possibly made use of the sling. Their axes, like modern toma- 
hawks, seem-to have been used both for peaceful and warlike 
purposes, but in this country at least it is doubtful whether any 
of the stone hattle-axes with a hole for the haft belong to an 
earlier date than the simplest of the bronze daggers. From an 
examination of the skulls and bones found in the graves of the 
Stone and Bronze Periods we are able to form an idea of the size 
of the men of those gays, and of the differences between them.. 
From the objegts buried with them we can even form some idea 
of their religiotis beliefs and hope of a future state. I must 
not; however, dwell on the details of these chapters in ‘the 
unwritten history of man in Brigain. “I may, however, observe 
that though we may fix within some centuries the date when 
bronze began to be employed for-cutting-tools, and stone in 
consequence began, to fail in disuse, we are as yet at a Joss to 


say at how early an epoch the use of the stone hatchets wei <== - 


= A lecture to the warking classes, defivered at the meeting of the British - 


Associaton for the advancement of sqjence, held at Southampton, August, 
1882, by Juhn Evans, D C.L , LL D., F.RS, &c. “Revised by the Author, 
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“ their edges grountl or polished first began. The period ‘dwing 


which ‘they were exclusively employed has been called the 
Neolithic or New Stone Period. It has ‘also been called the 
Surface Stone*Period, as the relics belonging to it are ually 
found upon or near the surface of the ground, and not at a 
considerable depth below it, like those belonging to an earlier 
chapter in our history, which actually form constituent parts of 
extensive geological deposits. There is this also to be observed, 
that the circumstances under which the stone implements of this 
periods are found, prove that no very great alteration in the 
general features of the country has taken place since the time 
when they were in use, There was the same disposition of 
hill and valley ; rivers ran along much the same course as now, 
and at much the same level; the same animals frequented the 
country with but few exceptions, and though there may have 
been incursipns ef foreign races of men, we find thé Stone Age 
shading off into the Bronze Age, and the latter into the Iron 
Age, not many centuries before the Roman occupation Although 
it is impossible to say for what length of time this Neolithic or 


Surface Stone Period may have endured in Britain, there is little- 


on the face of the facts which of necessity implies a longer 
existence for the human race than the six thousand years that 
used commonly -to be assigned to it. In other-parts of* the 
world, as for instance in Egypt, there have been circumstances 


brought to hght which prove that the ordinary chronology is, 


insufficient for the history of those countries ; and, in addition, 
there are facts known with regard to the development of 
‘Jangyage which have led many students to the conclusion that the 
antiquity of man is much greater than was commonly supposed. 
«And yet five-and-twenty years ago, or less, there was no one who 
could point to traces of human occupation in Britain of an 
earlier date than the polished. stone instruments. I might, 


perhaps, make an exception in favour of Mr. John Frere, who, ` 


at the beginning of this century, inferred frrom the circumstances 
- under which some stone weapons were found, that they belonged 
“tto a very remote period indeed, even beyond that of the 
“present world.” 
` If it had been my lot to address you in 1858 instead of in 
1882, I should myself-have assured you that the earliest chapter 
in our unwritten history was that which related to the polished 
stone hatchets and the other ferms of stone weapons and instru- 
ments which are found associated with them. At the same time 
‘T’should not have agreed with Dr. Johnson, that ‘all that is 
really known of-the ancient state of Britain is contained in a few 
pages. We can know no more than the old writers have told 
us.” But within the last twenty years what a lengthened vista 
-of the antiquity of our race has been opened out, and what a 
- marvellous chapter of unwritten history have we not to some 
extent been able to read ! : 

It is to that chapter that I must now turn, and, in examining 
it, it will perhaps be best first to sfate some of the facts which 
of late years have come to our knowledge, and then to show 
what inferences have been drawn from them. 

Geologists have long been aware that along the valleys of our 
principal rivers, generally at some height above their present 
‘level, and often at some distance from the streams, there are beds 
of gravel, sand, and brick-earth, frequently containing thé 
remains of land and fresh water shells, and the bones of, various 
animals,’ That these dnift-deposits were not due to the action 
of the sea is shown by the absence of sea-shells, while the 
general resemblance of the land and fresh-water shells in them 
to those in the existing stream and valley prove them to have 
been deposited hy fresh water. The presesce in-the beds of 
the bones of land animals is also corroborative of this view ; 
-while the fact that several of these beasts, such as the great 
woolly elephant or mammoth. the rhinoceros, hippopotamus, 
and reindeer, are of species now extinct, or no longer known in 
Britain, is si&gestive of remote antiquity, In some cases shells 

. and bones have not been found, but the position and character 
of the beds are such as to prove that they belong to the same 
class, and are of the same age, as those in wbifh such remains 
occur.” Here at Southampton we are on the’ tongue of land 
which separates the valleys of the Test ard the Itchen, but the 
drift-beds in these valleys have not been as yet very carefully 
,examined above Southampton, though at Swathling an elephant’s 
tooth has been found in the gravel. The next valley westward, 


amr. THA of the, Avon, which runs into the sea at Christchurch, has 


been more productive. Alofig that valley numerous beds of 
drifted deposits have beep exagined, and at Salisbury, besides 
- land and fresh-water shells? the bones of elephant, rhincteros, 


[ Sepz, 28, 1882 


a 5: o > = 
hyæna, lion, and reindeer have been found in them, as well as 
those of s me other animals, among which the pouched marmot 
and the Greenland lemming may be mentioned. These are 
especially indicative of a cold climate, as are also some egg-shells 
of the wild goose, which now only breeds in northern latitudes. 
Some of the drift-beds are at a considerable height, as much as 
go or 100 feet above the existing river, but others are at a much - 
lower leve They consist of materials assosted in much the 
same manner as would be effected by any existing stream—of 
gravels mpre or less coarse where probably the current has been 
strong, of sand where its force has been less, and of brick-earth 
or mud such as might be deposited by the waters-of a flooded 
river, or brought down the hill-sides by rain. It is impossible to 
imagine any floods of such m&gnitude as to fill the valley to the 
height of 100 feet ; but if such floods ever did occur they would 
certainly not have deposited coarse gravel at the top of the 
banks of the streanf, but at the bottom of its bed. Nor could 
we expect to find deposits of loam left half-way down the slopes 
of a river liable to such floods. From these and other-grounds 
we are driven to the conclusion that the beds of drift, which are 
now Ico feet er more aBove the’existing river, at one time formed . 
a portion of its bed when it ran at a much higher level than at 
present, and that, by the action of the stream running along it, 
the valley has since that time been stooped out to its present 
depth, The climate at the time of the deposit of the high-level 
gravels appears to have been cold, so that both frost and a much 
larger rainfall may have assisted the stream in producing greater 
effects upon the valley than it now does. The river also, when 
left-to itself, and neither watched nor embanked, would be far 
more liable to floods which might wear away the valley. Under 
any circumstances the scooping-out to such a depth must have 
required an enormous amount of time, and it is hard to picture 
to.one’s self what the country must have been like: in those days - 
when the beds of the rivers at some little distance from the sea 
were, say, 100 feet above their present level. Here at South- . 
ampton we have beds of these old gravels capping the hill at the 
Commortat something like 150 feet above the sea-level, and yet’ 
the top of this hill must at the tine of their deposit have been 
the bottom of'a valley with hills on either side. As old as the 
hills is a proverbial phrase, but, compared with the age of the 
hills at the side of the valley which has disappeared, this bill is a 
thing of yesterday— : : 

` * The hills are shadows, and they flow 

From form to form and nothing stands. 
They melt like mists the solid lands, 
Like clouds they shape themselves and go.” 

Some of you will begin to think that I have not hept miy pro- 
mise, but have strayed into the geological past. When, however, 
I tell you that implements made of flint, as undoubtedly ‘the work 
of intelligent beings as any Sheffield whittle of. the ‘present «lay, 
form constituent parts of the gravel of which I have -been 
speaking, and are also found scattered through the sands‘and, 
loam, you will perceive that I am still within the limits of the- 
unwritten history of the human race, 

Before proceeding further with regard to the circumstances 
under which the implements are found, it will be well to say a 
few words asto their character and probable uses. Some of them 
are large flat splinters or “ flakes ” of flint, detached from a block 
by a single blow, in the same manner as flakes of flint are still 
produced in the manufacture of gun-flints: The edges cf such 
flakes are very shp, so they may have been ured as.kniyes, , 
When found in gravel they have usually been much knocked 
atout, but when found in sand or clay the edges often show . 
traces of wear, as if they had been uced for scraping bones or 
some such hard substance as well as for cuttmg. The more 
highly wrought implements are sometimes oval, with a cutting- 
edge all round, and sometimes provided with a sharp or rounded 
point. The oval specimen shown in the diagram was found in - 
a pit at the north end of Southampton Common, and the other 
two near Barton, between Lymington and Christchurch. These. 
implements are-chipped out with considerable skill; and may 
have been used either as weapons for the chase or for the war, 
or as tools for cutting, grubbing, or piercing, The extreme 
point of one of the specimens figured has been worn away at 
each side, as if it ‘had been used for horing a hole, Some of 
the instruments may have been mounted with hafts as-axes or 
spears, but cf this there is at present no conclusive evidence, 
The larger number of them appear to te-well-adapted for hold- 
ing in the hand, and it is to be observed that their broad end is 
usually blunt, and the narrow end sharpened for use; whereas 
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in the instruments of the:Surface Stone Period it is nearly 
‘always the broad end that is sharpened, and this has often been 
effected by grinding or polishing the edges, while inthe imple- 
ments of the period we are now considering the edges are never 
ground, The name by which this period is generally known is 
the Paleolithic or Ancient Sfone Period, though ıt is sometimes 
also termed the River-drift Period, as the implements belonging 
‘to it are usually, found in river-drift. Of the othe,appliances in 
use among those who made the large paleolithic implements we 
cau best judge by the remains which have been found beneath 
the floors of some of the caverns both of England and France, 
which, however, for the most part probably belong to a some- 
what more recent date. In the days when those caverns were 
occupied as dwellings the reindeer still formed a principal article 
of food in the South of France.. Those who hunted it were 
sufficiently good artists to carve figures of it in bone, or to 
engrave them on slabs of slate. Some Y¥epresentations of the 
elephant havz also beén' found. They carved harpoons in rein- 
deer horn, prepared skins with stone scrapers, and sewed them 
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together by means of bone needles, probably using reindeer ' 


tefidons as thread. The men, howevér, who were in this state 
of civilisation lived at a time wher the valleys had been 
excavated to nearly their present depth, Yet even between 
them and th2 people ef the Neolithic or ‘Surface Stone Period 
there appears to be a great gulf—a.chapter of unwritten history, 
which at present we have no means of reading. 
Let us now return-to the river-drift, and see what more it can 
teach us. I have told yon how on the high ground where now 
- is Southampton Common there are beds of gravel containing 
water-worn dint implements, and that these beds must in all pro- 
bability have been deposited in the bottom of a river valley. 

Farther south we find gravels of a similar character, but at 

lower levels, forming cliffs of no great height along the sea-shore 

from Hambley to Alverstoke. These cliffs are now being eaten 

+ away by the action of the sea, and among the pebbles spread by 

the waves upon the skore numerous well-wrought implements 

~ have been found, while farther east, at Selsey, there are extensive 

drift-beds containing remains of the mammoth. Nor are traces 

. of the river, which deposited these beds, wanting on the other 

side of Spithead, for in the shingle at Bembridge implements of 

the same kind have been discovered, and Mr. Codrington found 

a good specimen, some 80 feet above the present sea-level, in 
gravel on the Foreland at the east end of the Isle of Wight. 

It will probably be some little strain upon your powers of, 
imagination for you mentally to fill up the great channel of the 
sea which we know as Southampton Water, and which now 
forms the basis of the prosperity of this town, and to picture 
tò yourselv2s a river flowing in the same direction, spreading 
out gravels along its changing course at a height considerably 

- above the present sea-level, and yet having its shores frequented 
by that early race of men who fashioned the implements which 
we find in the gravels. But I shall have to make a still further 
demand upon your powers of belief. 

` I haye already spoken to you about the diift-deposits along 
the valley of the Avon, but I mu t now take you a little farther 
west, and call your attention-to discoveries which have been 
made at Bournemouth. ‘There, as many of you no doubt 
remember, the cliffs are formed of beds of sand and clay belong- 
ing to a period a. little older, geologically speaking, than the 

. Bracklesham beds whch form the subsoil of Southampton. 
These cliffs are, however, capped with gravel ; and in this, also, 
at a height of more than 120 feet above the sea-level, implements 
have been found. Farther east, near Boscombe, the height of 
the gravel is still about 120 feet; at Hengistbury Head it is 90 
feet; andat Barton and Hordle, where nuinerous implements 

~ have been found, it is 60 or 70 feet. There can, indeed, be but 


“+ * (little doubf that these gravels which now cap the cliffs must 


originally have been deposited in the.bed of a river, and that 
that river flowed in an easterly direction. But how, it will be 
asked, can any river have possibly taken such a course? I will 
ask you, in return, Of what are the Needles at Alum Bay the 
relics? Are they not the shatter€d and sea worn remains of an 
. extension of the great chalk ridge of High Down westward from- 
. Freshwater? Can you pot imagine tkem still forming part of 
the down, with other Needles, which dave now disappeared, 
towering still farther to the west? . Gan you not picture to your- 
- selves the foreland of -Ballard Down, on the Dorset coast, and 
its accompanying pinnacles standing ott still farther to the east, 
and thus in your mind’s eye gradually bridge-over the gap of 
_fiftegn miles, which now exists between, the chalk downs of 


-Contirient, and the Straits of Dover did not exist. 
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Dorset and those of the Isle of Wight? There must,almost of 
necessity have been a period when these two ranges of downs 
formed one continuous ridge, and wher, in fact, the Isle of 
Wight was not separated from England by anf arm of the sea. 
At that time the rivers which now discharge their waters at 


‘Poole; at-Christchurch, at Lymington, and at Exbury, must all 


have been contributed to form a river the course of which must 
have been from west to east, in a direction nearly parallel to’ 
the chalk downs. Of the bed of this river we have traces in | 
the gravels which now cap the cliffs of our southern coast. The 


history of the disappearance of this ancient river appears sus- 


ceptible of being traced: We know not how far the land may 
have extended to the sorth of the chalk downs at the time when 
it first began to flow ; bnt in the course of long ages the never- 
ceasing wear of the sez,slow but ‘ure in its action, must have 
effected a breach through the line of*chalkedoyns, and have 
then more rapidly cut away some of the softer beds to the north, 
so as to afford a new means of access-by- which the waters of 
the river would find a way tothe sea. Asttime went on this 
breach would become wider and wider, until, as we see-at pie- 
sent the whole of the southern slope of the old river valley dis- 
appeared for a distance of fifteen miles between Ballard Down 
and the Needles ; while that part-of the bed of the old river 
which still had land to the scuth was widened out until it became 
the Solent Sea and Spithead, which now separates the Isle. of. 
Wight from the mainland. . ye 

I might have given you evidence from which it has been con- 
cluded that, at the period when the river gravels containiog flint 
implements were deposited, England was still united’to the 
I might 
‘have pointed out the existence of simular implements discovered 
under nearly similar circumstanczs in remote quarters of the 
world. But time will rot suffice, and you must be content with 
my attempt to read this chapter of local history. I must, how- 
ever, warn you against supposing that, old as may be these relics 
they represent the first advent of man upon the earth.- On the 
contrary, their similarity in so many 1egions points to some early 
home of tke human family from which the makers of these flint 
tools in different count-ies originally migrated. Of this home, 
however, as yet no traces have been found. As to the number 
of years embraced in this chapter of the river-drift it is hard 
even to speculate. It can only be judged by the changes which 
have since taken place. We have seen how in the Roman times 
this part of Britain was, so far as the distribution of land and 
water is concerned, much the same as at present, and that there 
can bave been but’little difference in the days-when bronze was 
in use for cutting-tools or in that lengenthened period when stone 
did duty for steel. But when we come to this earlier chapter in 
our history, all is charged. We find on the top of our hills and - 
the capping of our cliffs gravels which must have been deposited 
at the bottom of rivers, but which testify to the exi-tence of man 
at the time of their deposit. We find a total change in the. 
anima] world of the region; we find that deep valleys have been 
excavated and river-courses widened out into arms of the sea, 
and ‘the whole,shape and form of the country changed? No 
wonder if, with so wide a room for speculation, different observers 
adopt somewhat different readings of this chapter of unwritten 
history. I have giver you my reading of it, in which I'see the , 
antiquity of mam carried back so far into the dim past, that even 
Egyptian chronology, extending as it does over thousands of 
years, appears’ but to cover a small link in the long chain. of 
human existence—a chain'of which the first link has still to be 
discovered. I$ you on your part will attempt to check and 
verify: my reading, and study attentively what is still going on 
under your eyes, it will bring home to you the mighty effects 
which may arise from the small but ever-active agents, rains and 
rivers, tide and time ; and whether in the “end you agree with 
my reading or not, you will find that you hav added a new 
int2rest to your’lives. 


- PROBESSOR HAECKEL ON.DAR WIN, 


_GOETHE, AND LAMARCK! 


HEN five months ago the sad intelligence reached us by 
telegraph from England, that on April 19 Charles -Darwin 
had concluded his life of rich activity, there thrilled’ with rare 
unanimity through the whole scientific world the feeling of dine 
irreparable loss. Not only did the innumerable adherents and 
7 Lecture given atthe Eisenacheneetjng of the Germån Naturalists and ad 
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master who had guided them, but even the most esteemed 
of his opponents had to confess that one of the most significant 
and influential spirits of the century had departed. This wni- 
versal sentiment found its most eloquent expression in the fact 
that immediately after his death the English newspapers of all 
parties, and pre-eminently his conservative opponents, demanded 
that the burial-place of the deceased should be in the Valhalla 
of Great Britain, the national Temple of Fame, Westminster 
Abbey, and that there in point of fact he found his last resting- 
place by the side of the kindred-minded Newton. 
~ Inno country of the world, however, England not excepted, 
has the reforming doctrine of Darwin met with so much living 
interest or evoked sucl? a storm of writings, for and against, as 
in Germany. It is therefore only a debt of honour we pay, if at 
this year’s assembly of German Naturalists and Physicians we 
gratefully cal to remembrance the mighty genius who has 
departed, and bring home to our minds the loftiness of the 
theory of nature to which he has elevated us. And what 
place in the world could be more appropriate for rerdering this 
service of thanks than Eisenach, with its Wartburg, this strong- 
hold of free inquiry and free opinion! As in this sacred spot 
360 years agojMartin Luther, by his reform of the Church in its 
- head ‘and members, introduced a new era in the history of 
' civilisation, so in our days has Charles Darwin, by his reform of 
the doctrine of development, constrained the whole perception, 
thought, and volition of mankind into new and-higher courses, 
It is trug that personally, both in his character and influence, 
Darwin has more affinity to the meek and mild Melanchthon 
then to the powerful and inspired Luther. In the scope and im- 
portance, however, of their great work of reformation, the two' 
cases were entirely parallel, and in both the success marks 4 new 
epoch in the development of the human mind, 
. Consider, first, the irrefragable fact of the unexampled success 
which Darwin’s reform of science has achieved in the short space 
of twenty-three years! For-never before since the beginning of 
human science has any new theory penetrated-so deeply to the 
foundation of the whole domain of knowledge or so deeply 
affected the most cherished personal convictions of individual 
students; never before has a new theory called forth such 
vehement opposition and so completely overcome it in such short 
time, The depicture of the astounding revolution which Darwin 
has accomplished in the minds of men in their entire view of 
- nature and conception of the world will form an interesting 
chapter in the future history of the doctrine of development. 
Tn 1863, four years after the publication of Darwin’s great work, 
opening up a new path for the human mind, when at the meeting 
of naturalists at Stettin, J for the first time openly drew attention 


to the work, the great majority were of opinion that ‘ nature- ‘ 


philosophical fantasies ” of this sort were no proper subject for 
earnest discussion. An esteemed zoologist pooh-poohed the 
whole theory as the ‘ harmless dream of a man napping,” while 
. another compared it with table-turning and ‘‘Odic force.” 
A celebrated botanist maintained that there was not one single 
fact to support this ‘“‘ untenable hypothesis,” but that on the 
contrary ıt contradicted all experience, and a noted geologist 
believed that the passing vertigo wculd soon inevitably sink into 
dull sobriety. A vell-known physiologist later on spoke of the 
whole history of filiation as a romance, and an- anatomist 
prophesied that in a few years there would be no more talk 
of it. In thick-tomed works and in numberless treatises it was 


demonstrated that Darwin’s theory was false from beginning to“ 


end, unproved by facts, delusive ia its conclusions, ruinous in 
its consequences. Nay, no further back than five years ago, 
when in the meeting of Naturalists at Munich (1877) I expounded 

. “ the current doctrine of development in relation to the whole 
body of cience,” I encountered the most unqualified antagonism 
in one of our ost celebrated naturalists, who even went the 
length of demanding the exclusion from educafion of Darwinism 

` as an ‘“unproved hypothesis.” I was compelled in my paper on 
** Free Science and Free Teaching,” to take the fight of the 
latter emphatically under my protection. 

- 7 And of-all these damnat6ry juggments on the part of cur 
numerous opponents, how much remairs current at the present 
day? Nothing. The very number and bulk of their mary- 
(sided attacks have only redounded to the completion of our 

rriunffh. Fọr the more the immovable citadel of the new theory 
of nature was attacked from all sĦles and assailed by weapons of 
ethe most vatiedsind, the moge did its undaunted defenders feel 
called upon. to fill up the-gap# which here and there disclosed 


. . ; e 
scholars of the grea? naturalist lament the-decease of the head- | themselves in their inclosing wall of defence. * Every charge on 




















the part of the superannuated dogmas went to pieces against the 
iron panoply of the united experimental sciences. The gifted 


for the sciences, and had led the defence under the conception of 
oneness or monism, was able three fears ago, on the celebration , 
of his seventieth birthday, to look with entire satisfaction on the 
complete victory won by his troops, and with, Goethe might. 
say— 

y ‘© Es wird die Spur von meinen Erdentagen i 
@ Nicht in Æonen untergehn ” 7 - ~ 


That such is really the case, and that in the evening of his 


his good cause is a fact indisputably testified by the present state 
of the natural sciences. We have only to cast a glance into the 
numerous periodicals and the most important works in those de- 


and physiology, ontogeny and paleontology. In these subjects 
scarcely any work of superior merit now ‘appears which is not 
penetrated by the idea o® natural development. With vanish- 
ingly few and unimportant exceptions, almost all investigations 
start with the assumption of Darwin’s fundamental’ conception, 
that the form-relationship between different species of animals 
-and plants is rooted in their essential blood-relationship, and 
that the complicate relations of the organic world are to be 
explained by -the two factors of common origin and gradual 
transformatie n. ? ` , 
Darwiniem, too, in its more specific sense, the theory-of selec- 

tion, has maintained its ground in the face of all attacks ; for. 
this it is which first discovers to us the physiological causes 
through which the struggle for existence mechanically produces 
transformation. And if natural selection is by no means the only 
agent in transformation it at all events still remains its most im: 
portant instrumen. Darwin, by his discovery of it under the light 
of artificial selection, solved one of the greatest biological riddles. 
For the doctrine of ‘natural selection through the struggle for 
existence” is nothing less than the final solution of the great 


with a particular purpose? How can an edifice replete with 
design build itself up without design and without architect?” A 
question which ‘our greatest critical philosopher, Kant, a hundred 
years ago, declared to be insoluble. a — . 

But inno province of natural science do Darwin’s grand achieve- 
ments appear so conspicuous as the one in which our own inves- 
tigations revolve, in the wide province of morphology, comparative 
anatomy, and the history of development. For in morphology, 
which was also Goethe’s special favourite, a// knowledge that is 
not merely superficial, depends directly on the recognition of 
the doctrine of filiation; and here it is, particulurly, that by its 
help the most brilliant results have been attainéd in the shortest 
-time. “The genealogical trees of particular groups of forms, which 
at the beginning hardly dared venture into the light of day-as 
new-fangled (Aeuristische) hypotheses, are now, in the case of many 
organic groups, completely established facts, To cite but a few ex- 
amples, no competent zoologist any longer calls in question the 
descent of horses from tapir-like palzotheria, of ruminant 
animals from swine-like anoplotheria, of birds from lizard-like 
reptiles. Nor does any one any longer doubt that all higher 
air-breathing vertebrat®s have their origin in lower gill-breathing 
fishes. The most important and most disputed, however, of all 
hypotheses of. descent, that, namely, which derives man from 
ape-like mammals, has of late years, in consequence of more 
matured knowledge, gained for itself such general recognition at 
the hands of competent experts, that the great majority of themi 
new deem it just as well grounded as any of the foregoing phylo~ 
genetic hypotheses. 

In, the face of such encouraging unanimity we can afford 
quietly to ignore the opposition.which is «till raised here and 
there by come single opponents of transformation. There is 
one capital fact in our favour, the whole of the younger genera- 
tion is working in Darwin’s spirit, and far beyond the limits of 


lating to nearer solutiop the greatest problems of humag“know- 


Celebrating here to-day the complete victory ‘Of Darwin's 
doctrine of development, as we are, accordingly, entitled to do, 


1 The influence of my earthly days 
Will last through eons . 


life Darwin was enabled to rejoice in the complete triumph of -+ 


commander who had discovered the long-sought bond of union ” 


partments which are nore immediately and more integrally . 
affected by Darwin’s teaching—zoology and botany, morphology - 


problem : ‘‘How can forms of organisms constituted for a par- - 
ticular purpose come into being without the aid of a cause acting . 


professional circles his doctrine is op@rating as a ferment, stimu- . © 
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* ites also implied that the end has come to the dreary period of 


violent hterary warfare; and we may give all the more emphatic 


-expression to our‘jubilant feeling of triumph in this respect, that 


we have ourse:ves been largely involved in those hard battles. 


- Seeing, however, that according to Heraclites, struggle is the father 
` of all things, it was not po:gible*that the struggle for existence 


should spare the theory which itself laid down this principle and - 


raised it to be the most valuable instrument in its store-house of 
arguments. ‘Wath all the greater welcome we now@reetthe new 
period of peace following on that victory, and of quiet progress 
in which we look forward to the fairest fruits in the new course: of 
inquiry. It swell becomes the Association of German Naturalists 
and Physicians vho have repeatedly been witnesses of the loud 
tumult of those battles, now when they are happily concluded, t> 
sanction the treaty of peace, &nd to solemnly recognise the 


~ doctrine of development as the sure foundation-stone of scientific 


inquiry. 

If we now look for the causes of the extPaordinary effect pro- 
duced in such a short time by the Darwinian doctrines, in the 
teeth of the most v:olent opposition, we will find them by no. 


- means exclusively in the convincing force of their inherent truth, 


` 


` lists, Johannes Muller and Carl Ernst Baer, 


but also m the pecularly favourable dutwatd circumstances in 
which they entered the scientific world, + Not the least of these 
favourable ccnditions lies ia the rare characteristic qualities of 


the man on who n devoMed the solution of sucka gigantic task. 


Charles Darwin united in himself a wealth of diverse intellectual e 


gifts which generally are to be found only apart. His fund of 
knowledge and his acumen as a naturalist were-just as grèat as 
his far-sizhtedness and conprehensiveness as philosopher. To 
what degree he harmoniously combined these two sides of 
intellectual ectivity, often in conflict with each other, may be 
inferred from the fact that many short-sighted experimen- 
talists see in him only the conscientious observer and inge-_ 
nious experimentalist, regretting that his theory should be 
but spe.ulative aberration ; while on the other hand many high 
a-piring thinkers look down with great depreciation on his 
experimental achievements, but admire the acuteness of his 
judgment and the lucidity of his logical train of thought. In 
this respect he reminds us of our two greatest German natura- 
If the latter in his 
title-page described his classical ‘History of the Develop- 
ment of Ammal,” as “Observation and Reflection,” Darwin 
might say the same of all his works, With these rare powers of 
observation and judgment were associated other noble qualities of 
character greatly enhancing their value and profit} indefatigable 
perseverance in the pursuit of his aims, scrupulous conscientious- 
ness in grouping the assured results, purest aspiration after 
‘natural truth, and open simplicity in communicating his conclu- 
sions. No less praiseworthy was the extraordinary modesty 
with which he set forth his views, and the mild meekness with 
which, while answering all the sharp objections of his opponents, 
So far ag they were to the purpose, ‘he simply ignored personal 
aspersions. 

Truly admirable is the patience and forethought with which 
Darwin took in hand and carried out the weightiest task of his 
life—the explanation of the origin of animal and vegetable 
species through natural selection. The first basis to this 
work was lad in his twenty-third year, when in 1832, in 


. South America, he drew up geographical and paleontological 


observations on the animal species of this continent. The rich 
observations he accumulated in that voyage round the world, a 
voyage lasting five years, and of such cons®quence to him, did 
not, however, come to their full utilisation till long afterwards, 
The injury to his health wrought by the severe hardships to 
which that voyage subjected him forced him to withdraw com- 
pletely from the restless turmoil of London, and to reduce his 
circle of personal friends to the narrowest compass, In 1842, in 
the thirty-third year of his age, he betook himself to his quiet, 
idyllic country seat of Down, lying gracefully between the green 


“meadows and the wooded hills of the sweet county of Kent. 


._ In the harmonious solitude of this verdant seat of the Muses 
Darwin lived full forty years, devaging himself singly and ex- 
clusively to the continuous study of nature and to the solution of 
‘the great problem she had revealed to him, Practising, hım- 
self, for many years the @dtive work of gardener and cattle- 
rearer, he could see under his own eyes thestransformntion of the 
corporeal forms of plants and anim. Examining into the 
physiological causes of these transformations, the laws, namely, 
of Inheritance and Adaptation, he clearly perceived that in the 
domain of uncultivated as well as of cultivated nature the. same 








7 U e ~ 
mechanical laws condition change of speciese He became con- 


vinced that artificial and natural rearing rested essentially on the e 


same processes of selection. What in the one case is produced 
in q short time by the purposively active will ofman for his‘own 
advantage is in the other produced in a much longer time by the 
purposelessly active ‘* Struggle for Existence” to the advantage 
of the transformed organisms. z 

But although Darwin had early conceived this funda- 
mentalthought of his ‘‘ Theory of Selection,” and throughout 
many years had collectéd the richest material of observations in 
its evidence, he could not for a long ‘time resolve on the publica- 
tion ofthis theory. It would ever appear to him too full of gaps, 
the mass of facts required for its support too defective, the chain 
of inferences too incomplete. He was ever wanting to accumu- 
late fresh evidence, to bring ever more light from all sides on the , 
questions in hand, and as far as possible to anticipate and refute 
objections to his conclusions. Perhaps in the end he would 
never have come to communicate the treasures of his knowledge 
to the world, had it net been for an outward impulse which 
constrained him to this step. At length then, in 1859, after the 


author had completed his fiftieth year, appeared his era-inaugu: ` ” 


rating chief work on the ‘‘ Origin of Species,” a work to which 
all the rest of his writings are but deductions and commentaries. 
This event happened just a full century after Caspar Friedrich 
Wolffin Germany had discovered the true development of the 
animal germ, and just half a century after Lamarck in France 
had prophetically propounded’ the principles established by 


~ Darwin. 


The extraordinary modesty and unassumingness which Darwin ` 
showed to such a degree on the subject of the publication of thg ' 
most important of his writings, displayed itself also on all hands 
in his extensive correspondence, and not less in his personal 
intercourse. Every one who had the happiness of making his 
personal acquaintance could not part from him without a feeling 
of the sincerest reverence and highest appreciation. Were it 
here allowed me to intercalate a few words on my personal 
meeting with Darwin, I would give expression especially to the 
high admiration of Darwin as an ideal man with which my three 
visits to him in Down inspired me. The first time was in: 
October 1866, on the occasion of a voyage I was undertaking to 
the Canary Islands. I had just completed the ‘‘ General Morpho- 
logy,” a work in which I had ventured on the experiment of mecha- 
nically establishing the science of, organic forms on the basis of 
the theory of filiation as reformed by Darwin. By means of the 
proof-sheets I had sent him, Darwin was acquainted with my 
essay, and took all the more interest in it because these morpho- f 
logic-investigations lay rather remote from his own studies, which 
were: principally experimental. It was, therefore, with the 
greatest pleasure that I responded to an invitation to come to 
Down, which he had sent me during my short stay in London. 

In Darwin’s own carriage, which he had thoughtfully sent _ 
for my convenience to the railway station, I drove one sunny 
morfing in October through the graceful hilly landscape of Kent, 
that, with the chequered foliage of its woods, with its stretches 
of purple heath, yellow broom and evergreen oaks, was arrayed 
in the fairest autumnal dress, As the carriage drew up in front 
of Darwin’s pleasant country-house clad in a vesture of ivy, and 
embowered in elms, there stepped out to meet me fron the 
shady porch overgrown with creeping plants, the great natura- 
list hirnself, a tall and venerable figure with the broad shoulders 
of an atlas supporting a world of thoughts, his Jupiter-lke fore- 
head highly and broadly arched, as in the case of Goethe, and. 
deeply furrowed by tke plough of mental labour; his kindly 
mild eyes looking*forth under the shadow of prominent brows}; 
his amiable mouth surrounded by a copious silver-white beard, 
Thecordial preposessing expression of the whole face, the gentle, 
mild voice, the slow, deliberate utterance, the natural and zave 
train of ideas which marked his conversation, qaptivated my - 
whole heart in the frst hour of our meeting, just as his great 
work had formerly? on my first reading it, taken my whole 
understandingy by storm. I fancied a lofty world-sage out 
‘of Hellenic antiquity—a Socrates or Aristotle—stood alive 
before me. > i A i 

„Qur conversation, of course, turned principally on the subject 
which lay nearest the hearts of us both—on the progress and 
prospects of the history of development. Those prospects at 
that time—sixteen years ago—were bad enough, for the highest 
authorities had for the most part get themselves against the new 
doctrines. With touching modesty Darwin said that his whole 
work was but a weak attempt t® expħin in a natural way ths 
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not live to see any noteworthy success following the experiment, 
the mountain of opposing prejudice being’so high. He thought 
I had greatly over-estimated his small merit, and that the igh 
piaise I had bestowed on it in my ‘‘ General Morphology” 
was far too exaggerated. We next came to speak of the 
numerous and violent attacks on his work, which were then in 
the ascendant. In the case of many of those pitiful botches, one 
was in fact quite at a loss whether more to lament the want of 
understanding and judgment they showed or to give’the greater 
vent to the indignation ohe could not but feel at the arrogance 
and presumption of those miserable scriblers who pooh-poohed 
Darwin's ideas and bespattered his character. I had then, as 
on later occasions r@épeatedly, expressed my just scorn of the 
contemptible clan. Darwin smiled at this, and endeavoured to 
calm me with the, words, ‘‘ My dear young friend, believe me, 
one must have compassion and forbearance with such poor crea- 
tures ; the stream of truth they can only hold back for a passing 
instant, but never permanently stem.” 

In my later visits to Down in 1876 and 1879 I had the pleasure 
of being able to relate to Darwia the mighty progress which in 
the past intervals his doctrines had made in Germany. Their 
decisive outburst happened more rapidly and more completely 


here with us than in England, for the reason chiefly that the’ 


power of social and religieus prejudice is not nearly so strong 
here as among our cousins across the Channel, who are better 
placed than ourselves; Darwin was perfectly well aware of all 
this; though his knowledge of our language and literature was 
defective, as he often complained, yet he had the highest apprecia- 
tion of our intellectual treasures. ` 

Darwin having in his great work of 1859, planting the basis of 
his doctrine, said nothing regarding its anthropological conse- 
quences, and having with wise reserve maintained silence on this 
subject down to the year 1871, it was for me of .the highest 


- interest, even as early as my first visit to him in 1866, to còn- 


verse with him at large on that topic. As was to be expected, 
the great thinker felt not the slightest misgiving’ in recognising 
the necessary extension to man of the application of Ins doc- 
trine of filiation. I had, therefore, the highest satisfaction in 
being able to set forth to him the first genealogical tables which 
I had then designed, and in all essential points to receive his 
Though the special study of comparative anatomy 
and ontogeny, on which I based my phylogenetic plans, lay out 
of Darwin’s’province, he yet completely perceived their import- 
ance. In his celebrated work, in two volumes, on the ‘‘ Descent 
of Man and Selection in relation to Sex” (1871), he has, therefore, 
declared himself to bein all principal pointsin harmony with me, 
and has expressly emphasised the’ importance in relation to the 
history of filration of the numerous animal hereditary relics 
we possess in our human vertebrate organism, 

If now we survey the huge mass of facts which in this and 
other works Darwin has gathered together with just as much 
forethought as boldness to seive as a support for his ideas—if 
we regard the innumerable observations and experiments he has 


himself instituted to establish their accuracy, we cannot but- 


wonder at the strength of the giant-mind which has amassed 


“such an abundance of knowledge and power, of experimental 


knowledge and philosophical science in the narrow-compass of 
a single human life. Involuntarily we exclaim what a rare con- 
stellation of happy circumstances there must have been to render 
possible such extraordinary performance conjoined with com- 
mensurate success. 

We must then, undoubtedly, admit that in tke case of Darwin, 
merit and fortune went hand in hand, and that rare favour on 
the part of fate made it possible for him to execute completely 
his great life-task. Free from ail the cares and worries of a 
week day existence, enjoying in security a comfortable home 
and a happy family life, undisturbed by professional “business 
and official duties, he was able to Cevote himself throughout half 
acentury exclusively to his favourite studies. While the solitude 
of his tranquil country-seat saved him from the #irbulent traffic 
in knowledge which in large cities consumes the best powers of 
aman, it also supplied hfm with those conditions which were 
most favourable to thé composure and harmony of lus rich 
world of thoughts. In our opinion nothing is more prejudicial 
to scientific work of a ‘deep and earnest character than the 
pe@antic wrangling of our great universities and the partisanship 
of scientific colleges. From this as from all posts of honour 
and other such disturbing influences of the outside world Darwin 
his whole life long kept hinwelf*remote, and he acted wisely in 
s> doing! 
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While, therefore, the great naturalist owed his unexampèd ° 
success in the first place to himself and his noble endowment-, 
some share in the credit must also be allowed‘to the favourable 
scientific situation of the time, which was furthersome in a high 
degree, Ever since the failure of the older nature-philosophy in 
the beginning of our century, simce Goethe.and Kant in Ger- 
many, Lamarck and Geoffroy in France, failed in their attempts 
to direct the minds of men to the. natural development of the 
organic wor, a strictly experimental method Became the uni- 
versal practice in, the domain of biology. The task thus set 
before sciettific labourers was that of the most exact investiga- 
tion into all the particular forms and phenomena of animal and 
vegetable life; the monistic explanation of the whdle, and, in ` 
particular, the solution of the problem of creation being aban- 
doned. ‘The foundation of embryonic history by Baer, of com- 
parative anatomy and paleontology by Cuvier, the reform of 
physiology by Johanges Miiller, the propounding of the theory 
of cells and of the doctrine of tissues by Schleiden and Schwann 
had opened up new and grand provinces to natural experiment, 
whence was drawn by numerous labourers inquisitive for know- 
ledge an astounding abugdance of facts. In the short spaces of ~ 
half a century there arose quite a seriés of new sciences, ‘ 

The more, however, that from year to year the number of new 
discoveries accumulated, the higher that, the flood of literature 
swelled, the more confused became the chaos of the general 
*theory of nature, and the greater was the necessity felt by Z 
thoughtful inquirers for an elevation above the stifling mass of - 
detached observations to universal monistic points of view and to 
the knowledge of real causes. This requirement was now most 
happily met by the new doctrine of development. It is true 
that, as early as 1809, in the- year of Darwin’s birth, Lamarck 
had clearly demonstrated that the similarity of organic forms 


diversity by their adaptation to the conditions of existence. He 
had, however, failed to attain a knowledge of the active causes | 
which Darwin fifty years later disclosed in his theory of 
selection. e ce 3 A 
„Itis therefore in complete contradiction with -the historical 
facts and a proof of utter ignorance of the history of biology, 
when even at the present day a few individual: opponents of 
Darwinism declare the theory to be a vague hypothesis, in. 
` support of which evidence has yet to be adduced. In reality the 
very opposite is the case, The actual evidence for the common 
descent of the manifold forms of life had already long been 
adduced before it-was formulated by Darwin into a clear scien- 
tific theory. Numerous physiological experiments-even had long 
before been carried ont in support of it. For the total results 
of our horticulture and animal rearing—and the mass of new 
forms of life which civilised man has artificially produced to his 
own profit and advantage are just so many experimental proofs 
of the theory of selection. And as concerns the ‘‘struggle ‘for, 
existence,” the essential element in Darwinism, no particular 
arguments, in truth, are needed; for the whole history of 
mankind 1s nothing else! - 4 

Our whole science of living nature, which in one word we 
‘designate Biology, was, accordingly, perfectly prepared for the 
reception, of the fertilising ideas of Darwin, and hence in 
laige measure we explain their extraordinary succe.s, in contrast 
with the pre-maturity and inefficacy of the simular theories of 
his predecessors. The high merits of these predecessors Darwin 
with his noble senge of justice has on all occasions recognised, 
It is, therefore, far Zon the spirit of the greattmaster when ‘in 
our day some over-zealous disciples of his (particularly in 
England) ae intent on celebrating him as the sole founder of 
the hew doctrine of development, as though it had all at once 
sprung ready-made from the head of the thinker, like Minerva 
armed from the forehead of Jupiter. On the contrary, we 
believe that we are acting perfectly in the spirit of our deceased 
master and friend if we here call to honourable remembrance-his 
great predecessors, The splendour of his name can only be 
enhanced by showing that in the mst important principles of his 
theory of nature he was in enison with a select number of tlie 
greatest minds the history of human civilisation can boast of. 

We have to'go back-no less than twenty-five centuries, “into 
the grey fore-time of classic antiquity, to come upon the first 
germs of. a philosophy gf nature, pursuing Darwin’segoal with , 
distinct consciousness; the demonstration, namely, of “natural 
causes for the phenomena of nature, and thereby the eviction of 
faith in supernatural causality, of faith in miracles. The founders - 
of the Greek philosophy of nature in the seventh and sixth _ 
century before Christ were the first who laid down this trife foun- 
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“datton-stone of knowledge, and endeavoured to discover a*natural 
common original basis of all things. This conscious aspiration 
after absolute causality; after the unifying knowledge of a 
common cosmic cause, appears all the more admirable that proper 
experimental iavestigation of nature was at that time quite out of 
the question. x ae - tal 

Perhaps the most important among these Ionian natural philo- 
sophers was Anaximander. He assumes that out of infinity of 
matter through eternal revolution numerous worldgodies came 
into being as condensations of the air, and that the earth, 
too, as one of these world-bodies, issued out of a state origi- 
nally flud and afterwards acriform. He con-equently anticipated 
the fundamrentay conception, valid at this day, of the natural 
development cf the world, which 2400 years subsequently, in 1755, 
our greatest German philosopher’ Immanuel Kant, in‘ his “ Um- 
versal History of Nature and Theory of the Heavens,” universally 
established, As here in the cosmological kingdom, Anaximander 
appears as forerunnerof Kant and Laplace, s also at the same time 
in the biological kingdom he prophetically prefigures Lamarck 
and Darwin. For according to him the earliest hving creatures 
on, this globe originated in water through the operation of 
the sun. From these creatures, later*on, were developed the 
‘land-inhabiting plants and animals which left the water and 
adapted themselves to life on dry land. 
gradually worked him&lf up from animal organisms, and, in 
reality, from fish-like aquatic animals. 

1f here to our surprise we find clearly enunciated some of the 

_most importaat fundamental conceptions of our current theory of 
development, we recognise it still more distinctly.in its integrity 
one hundred years later in Heraclites of Ephesus, He it was 
who first propounded the principle that a great uninterrupted 
process of development prevades the whole universal world, 
that all forms are involved in an everlasting current, and that 
struggle is ‘‘the father of all things.” Seeing that nowhere in 
the world exists absolute rest, and that all standing—still is but 


? apparent, we are compelled everywhere to assume a perpetual 


_ centre in Plato. 


change of matter, a constant variation of form. That is only 
possible, however, through the fact that one*form thrusts out the 
other, and that the new violently usurps the place of the old ; or, 
in other words, through the universal ‘‘ struggle for existence.” 
This principle of nature set forth by Heractites that everlasting 
movement or the struggle among all things is the fundamental 
agent of the world received a much deeper interpretation a little 
later in Empz2docles of Agrigent in Sicily, He, too, assumes an 
uninterrupted change of phenomena, but finds the universal 
fundamental cause of the everlasting universal struggle in the 
two counteracting princ ples of hate and love, or,,as our modern 
physics expresses it, of the attraction and repulsion of parts. 
As the mixture of bodies is effected by love so i, their separation 
by hate. Ifin the present day wẹ regard the attraction and 
repulsion of atoms as the ultimate ground of all phenomena we 
find, then, this fundamental proposition of our modern ‘doctrine of 
atoms'already anticipated in Empedocles, It is however, still 
more remarkable that Empedocles makes the purposive farms 
of organisms come into existence through the accidental con- 
junction of counteracting forces. Out of this great struggle the 
living forms now existing have issued victoriously because 
they were best prepared for the battle, and therefore most 
capable of Efe, Here we-have not only the fundamental con- 


ception of Darwin’s theory of selection forestalled, but also the | 


solution ‘of tae great riddle indicated, ‘‘ low can organic forms 
constituted or a particular purpose com@ into existence in a 
purely mechanical way without tbe co-operation of a final cause 
acting with a’particular purpose ? ”—the same riddle the solution 
of which we account to be Darwin’s highest philosophical merit. 

Among all the great philosopheis of classical antiquity, the 
three we have already named, Anaximander, Heraclites, and 
Empedocles, are undoubtedly those who have most clearly enun- 
ciated the most important elements “of the monistic theory 
of nature mow prevalent. But besides these we find other 
contemporaries of theirs who “held similar conceptions of deve- 
lopment, ‘such as Thales, Anaxigenes, Democritus, Aristotle, 
Lucretius, &e. Yet were these various attempts at a genetic 
theory of nature soon thrust into the background by an opposing 
scheme of the world, #hat, namely, of the ‘‘ Philosophy of 
Ideas,”ewhich was propounded by thesophists, and had’ its 


. If these: fresh-minded experimentalists of Ionian philosophy 
sought to explain the totality of the world by natural causes through 


‘mechanical processes, the Platonic school set up, in opposition to estgemed biologists, that we may gseume the mo of it also to be * 
e % - ki a "Y ` 


Man, likewise, has, 


«| tigation. 


s i s 
this view, supernatural causes, in the form of teleological ideas. | 


There thus arose d mode of thought and inquiry which, with- , 


drawing the mind from the objective knowledge of nature, 
placed the subjective being of man in the forefront of our con- 
templations, a mode which throughout a space of more than 2000 
years exercised its baleful influence in ever increasing measure, 
“In complete contradistinction to the ‘‘ Unity of Nature,” every- 
where demonstrated by the causality of her phenomena, there 
developed mightily the dualism invented by Plato, a harsh anti- 
thesis between God and world, between idea and matter, be- 
tween force and stuff, between soul and body. The numerous 


forms of organic nature which we distinguish as animal and `- 


vegetable species no lorger appear as different stages in the 
development of common original forms, bytas embodiments of 
so many innate, eternal and unchangeable ‘‘ideas,” as ‘con- 
stant species’’-or, as Agassiz, Darwin’s greatest opponent, 
expressed it, ‘embodied creative thoughts of God. e . 

This Platonism found its strongest support m the dogmas of ‘ 
Christianity which ‘preaching retirement from nature came 
into friendly agreement with the ‘philosophy of ideas.” The 
accelerating decline, again of the sciences which followed the tragic 
destruction of noble Hellenism operated in favour of both Pla- 
tonism and Christianity. Throughout the whole long spiritual 
night of the Christian Middle ages there was no inward impulse to 
a monistic theory of nature on the ground of experimental inves- 
In truth, however, there were not wanting attempts 
„in this direction on the ground of pure speculation. In par- 
ticular; the Pantheistic systems of Giordano “Bruno and of 
Benedict Spinoza in the sixteenth and seventeenth centuries 
are admirable essays towards a monistic and natural com- 
prehension of nature, These Pantheistic cosmologies, however’, 
which in all material things assume an impelling world-soul in 
inseparable unity, were yet especially directed on the province of 
ethics or practical philosophy, and lacked, alas too desperately, 
all experimental foundation through immediate observation ot 
nature—for in truth there was then no such thing. - The whole 
sense and tendency of most thinkers of that time were turned, 
away from Nature and bent exclusively on man, who was con- 
sidered to hold a position beyond and above Nature. Even 
those monistic systems, therefore, of Biuno and Spinoza had no 
power. to establish themselves in the face of the all-mighty 
“dualism which, through Platonism and Christianity, attained to 
universal supremacy. 

Not till a long period afte:wards, not till the middle of the 
last century, did the natural reaction agatnst that dualistic scheme 
of the world finally asserz itself. Then at length did man begin to 
turn to the true source of all knowledge, to nature-herself. Espe- 
cially in regard to the knowledge of animate bodies in nature, 
knowledge which had hitherto for two thousand years been 
drawn almost exclusively from the well of . Aristotle, a new era 
of independent observation sprang up. The outward form and 
inward structure of plants and animals, their vital phenomena, 
and their development were now for the first time the subject of 
zealous and extensive investigation on the part of numerous 
naturalists. The plenitude of interesting facts which this source 
of natural revelation supplied could not, however, but again 
excite inquiry after the efficient causes, and soon the idea ot 
natural development as an answer to the question forced its way 
out again. 

The so-called school of the “older philosophy of nature,” to- 
wards the end of the last and the beginning of the present century, 
first appears, simultaneously in Germany and France, as the new 
banner-bearer of this idea. But independently of this school, we . 
see a number ofthe greatest thinkers and poets of our classical 
hterary period moved by the same idea, above all Goethe, 
Lessing, Herder, Kant; later, Schelling, Oken, and Treviranus. In 
France, again, we notice Lamarck, Geoffroy St. Hilaire, and Blain- 
ville ;-in England.Erasmus Darwin, the grandfather of our reformer 
who, in accordance with the laws of latent heredity, transmitted 
a whole series of characteristic intellectual qualities to his grand- 
son, Timedoes not allow us to-day to follow witha view towards 
comparison of the different expressions of the conception of deve- 
lopment in these eminent thinkers, and, besides, much in this 
respect is already universally nown. We will on this occasion 
confine our attention to two.of the most eminent minds, to 
Goethe and Lamarck—as im our opinion, of all Darwin’s prede- 
cessors, they are the most important. 

The significance of Goethe ag naturalist 
so often and so searchingly treated by several of our most 
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` common property We will therefore on this occasion expound 
only that point which for us to-day is of quite peculiar interest, 
and has at the same time been very variously conceived, the 
question, namely, how far the general theory of nature 
held by our greatest poet agrees. with Darwin's. In %866 
in my “General Morphology”? I placed Goethe and 
Lamarck side by side with Darwin as the most important of 
the founders of the theory of filiation, and in the way of evidence 
had compiled from their writings a great number of specially 
remarkable passages, Their number has lately been increased 
by others. In the case, however, of a universal genius like 
‘Goethe, the question depends far less on the number and form 
of-particular passages in which he communicates his view of the 
t‘ formation and transformation of organic natures” as on the 
whole spirit of his grand and thoroughly monistic theory of 
nature, and on this subject those who have a general knowledge 
and comprehension of Coethe cannot now entertain any doubt. 
In that valuable legacy entitled ‘God and the World” he has 
left us in superabundance a collection of confessions as perfectly 
` beautiful in their form as they are significant in their substance. 
The preface to these confessions, the Proem, at once ex- 
presses the fundamental monistic thought of Goethe’s general 
view of nature, the inseparable unity of Nature and God, in a 
manner which leaves us in no doubt :— 


7 « Was war’ ein Gott, der nur von aussen stiesse, 
Im Kreis das All am Finger laufen liesse ! 
Ihm ziemt’s, die Welt im Innern za bewegen, 
Natur in Sich, Sich in Natur zu hegen, 

So dass was in Ihm lebt und webt und ist, 

i Nie Seine Kraft, nie Seinen Geist vermisst !” * i 
e Consider, in addition, the following wonderful poems: ‘‘ The 
World-Soul,” ‘One and All,” ‘* Legacy,” ‘‘ Parabase,” 
“ Epirrhema,” &c. ; consider, moreover, his pronounced con- 
fession to Spinoza’s doctrine, and we cannot really find any 
essential divergence from our current monistic comprehension of 

- the world ‘as newly established by Darwin. And what a high 
value Goethe himself attaches to it is seen in his question :— 

“ Was kann der Mensch in Leben mehr gewinnen 
Als dass sich Gott-Natur ihm offenbare, 

z Wie sie das Feste lasst zu Geist verrinnen, 

aood Wie sie das Geisterzeugte fest bewahre ? ” 7 

That, accordingly, our great Prince of Poets considered the 
world only as a monistic process of development in the sense of 


the Hellenic philosophy of nature, is further demonstrated, among . 


other passages, by the dialogue between Thales and Anaxagoras 
in the Classical Walpurgis-Night. We would also point out 
the emphasis with which in geology he held fast to the theory of 
a gradual and uninterrupted development of our planet and its 
mountains. From the very beginning he was the most decidéd 


opponent of the fallacy of repeated violent revolutions in our, 


globe, a fallacy which developed itself in the beginning of our 
century, and through Cuvier, in particular, came to be gene- 
yally accepted. ‘‘ The violence and leaps in this doctrine,” he 


- said, ‘I cannot away with, for they are not in accordance with 


nature. Be the matter as it will, it must stand written, that I 
curse this confounded hurly-burly apparatus of the new creation 
of ,the world. _And, assuredly, a talented young man will yet 
arise with the courage to oppose this universal craze!” Only 
a few years passed till this expectation was fulfilled. For in 
1830 appeared Darwin’s like-minded countryman, the great 
geologist, Charles Lyell, and delivered his continuity-theory, the 
doctrine which is now universally received, of the gradual and 
uninterrupted development of the earth from natural causes, a 
mechanical geological theory which, perfectly E Goethe’s sense, 
excluded all violent revolutions of the earth from ‘supernatural 
causes, P 

If here in the province of geclogy Goethe shows himself as a 
most decided adherent to a monistic theory of development, we 
find him muck more so inthe province of biology. For the 
knowledge of the living substance, this {‘precious, glorious 
thing” was truly his peculiar pet-study. Here, especially in 
Morphology, his “ Doctrine of Forms,” he has ci@t glances into 
the inner origin and birth of organic forms, glances deep and 
clear such as were possible only to a genius who was simulta- 
neously thinker and artist, naturāli t and philosopher. 


1 What kind of God were He who impelled things only from outside, and let 
the universe twirl round His finger | Itseems proper to Him to move the world 


- oe inv Mdly, to cherish nature in Himself. Himself in Nature, so that whatever 
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lives and works and exists in Him ney:r misses His power nor His spirit! 


2 What greater gain in hfe can man achieve than the revelation of God- 


« of spirit ? 


è Nature to him, te evolution of spirit om substance and the substantiation 
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Amé@ng the many interesting contributions Goethe has nfide 
to morphology, the most valuable and most elaborate is the 
£ Metamorphosis of Plants,” which appeared in 1790. In this 
mature product of his botanical studies, which lasted throughout 
many years, and which most seriously engaged him during his 
travels in Italy, he deduces, a% is well known, the whole endless 
wealth of forms in the vegetable world from one single proto- 
plant, and makes all its different organs come into being through 
manifold transformation and process of development on the part’. 
of one single fundamental organ, the leaf. With this work 
occurred, jn point of fact, the first attempt to refer the endless 
multiplicity af individual vegetable forms to one common original - 
type. » v ý 

“ Alle Gestalten sind ähnlich, doch keine gleichet der andern; ~ 
Und so deutet das Chor auftin geheimes Gesetz. * 


This ‘‘secret law,” this ‘sacred riddle,” is the common 


descent of all plants from that protoplant, conjoined with the 


fact that the speci&l differences are, effected by the different 
circumstances and conditions of their existence. 

As in the “ Metamorphosis of Plants,” so also in the “f Meta- 
morphosis of Animals,” Goethe seeks, likewise, after the common 
prototype out $f which althe allied forms have been produce 
through diverging development. - 


** Alle Glieder bilden sich aus nach ew’gen Gesetzen, 
Und die selten’te Form bewahrt im Geheimen das Urbild. 


- Also bestimmt die Gestalt die Lebensweise des Thieres, P 


Und die Weise zu leben, sie wirkt auf alle Gestalten 
Mächtig zuruck. So zeiget sich fest die geordnete Bildung - 
Welche zum Wechsel sich neigt durch ausserlich wirkende Wesen,” ? 

As is clearly seen in numerous other passages of his morpho-. 
logical studies on ‘‘ Formation and Transformation of Organic 
Natures,” that ‘primal form” or “type” was the inward 
original community which lies at the basis of all organic forms 
and the original formation-tendency which is transmitted by 
inheritance. On the other hand, the ‘‘ unrestrainable progressive 
transformation ‘which arises from the necessary conditions ands 
relations of the external world,” is nothing else than Adaptation 
to outward conditiens of existence, This latter is the centrifugal 
formative-energy of ‘‘Metamorphosis”; the former, again, is 
the centripetal formative-energy of ‘‘ Specification.” The clear 
knowledge of these two formative-energies, counteracting and 
balancing each other, was so highly prized-by the poet that he 
enthusiastically extols it as the ‘ highest thouzht to which creative ~ 
nature soared.” Tat 


The province in animal morphology to which Goethe applied 


himself with peculiar predilection was comparative osteology,” |” 
The reason for this is to be - ° 


the skeleton-theory of vertebrates, 
found in the fact that nowhere perhaps to such a degree as here. 
does the operation of that highest nature-conception of manifold 
development out of one single typical fundamental form meet us 
with such all-convincing force. 
sequently, the comparative skeleton-doctrine has remained the 
special favourite of morphologists. While in this province Goethe’ 
demonstrated the unity of the vertebral formation in the different 


divisions of vertebrates, and while in his celebrated skull-theory. , 


he further showed that the skull was composed of a serjes of 
transformed vertebre, he arrived in 1796 at the following- 
remarkable utterance: ‘‘So much then have we attained as to 
be able to assert without any misgiving that all the more perfect , 


organic natures—under which we imply fishes, amphibious - 


animals, birds and mammals with man at their head—have all 
been formed after gne original image, which inits highly per- 


sistent parts only deviates more or less here and there, and yet - 


daily by propagation transforms and perfects itself.” 


Some of our opponents have raised the objection that theseand , ~ 


similar passages of Goethe are no “scientific truths,” but only 
poetical or rhetorical flourishes and images; the type he meant 
was only an “‘ideal pro-type,” no real genealogical form. It 
appears to us that this objection betrays little understanding of 
the greatest German genius. He who is acquainted with Goethe's 
thoroughly objective mode of thought, who appreciates his tho- 
roughly living and realistic view of nature, will, with us, entertain 
no doubt that under that ‘‘t}pe ” was intended a perfectly real’ 
descent of kindred organisms from a common genealogica] form, 
That the great understander of manedjd not thereby exclude man 

1 All forms are sinilag, yet no one exactly the same as the gther, and 
so the chorus points to a secrealaw R 

2 All members work themselves up according to everlasting laws, and the 
rarest form preserves in secret the primi.ive type. The form, therefore, de- 
termines the animal’s mode of life, while, reciprocally, the mode of life reacts _ 
powerfully on all form Thus the regulated structure firmly maintains-to 
itself whilst yielding to change through the action of outward substances. 


Down to the present day, con- ` 
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from the development series of the other vertebrates is indicated 
with special clearnegs in his comparison of the human skull with 
that of lower mammals, He here expressly points out several 
places in the human skull as. remains of the arimal skull “which 
are found in stronger proportions in {uch a low organisation, but 
have not quite disappeared in many in spite of his elevation.” 
No less does his celebrated discovery of the intra-maxilary bone 
testify to the same conviction. Man, like the other mammals, 
having cutting teeth must also, Goethe ‘concluded, .possgss the intra- 
* maxillary bone which showed itself in the other mammals ; and 
in point of fact after the most- careful anatomical inygstigations 
he established his point, although’ it had been disputed by the 
highest anatemicg] authorities. 2 š 
“Highly remarkable, moreover, in this respect is the agreement 
Goethe expresses with the kindred view of Kant in his ‘Critique 
of the Faculty of Judgment,” a work the ‘‘great main thoughts 
of which were entirely analogous with his own work, action, and 
thought hitherto.” “The great Konigsbe philosopher- had 
enunciated the descent of all organic beings from a common 
soriginal mother (from man down to polyp) as a hypothesis 
which ‘‘alone was in harmony with the principle of the 
Mechanism of Nature, without which a Stience of Nature was alto- 
- gether impossible.” This theory of descents however, he had at the 
‘same time called ‘‘a daring adventure of reason.” In reference 
„to this passage Goethe wemarks: ‘‘ Had I first unconsciously 
-and in obedience to inward impulse restlesly pressed forward in 
the direction of that Original Form, that Type—had I even 
succeeded in building up a scheme conformable with Nature; 
now at length could nothing hinder me from boldly maintaining 
the Adventure of Reason, as the sire of Konigsberg calls it.” 
Finally, nothing can more strongly show the extraordinary 
- interest with which Goethe followed: this transformatién-theory, 
down to the end of his life, than the well-known‘ attention be 
„gave tothe’ dispute between Geoffroy St, Hilaire and Cuvier. 
‘This event is for me of altogether incredible importance,” 
* exclaims the grey-headed old man of eighty-one years, with 
youthful fire, “‘and I have a right to jubilate over the universal 
victory, at last witnessed, of a cause fo whzcl® I have Ueuvted my 
whole life, and: which, too, is mine in a quite especial manner.” 


' 


The vivid representations of this most significant dispute, com- “| 


pleted by Goethe in March, 1832, just a few days before his 
death, i- the last literary legacy the gréatest poet and thinker of 
’ the German nation has left behind him; and to this great mtel- 
lectual contention also his last word applies, ‘ more light.” 
_ It is deeply to be regretted that the “ Philosophie Zoolp- 
gique,” by Lamarck, a work of.the highest. moment which 
` appeared in 1809, was wholly unknown to Goethe. For just in 
the development theory of this work, which is quite differently 
. arranged and strictly systematically composed, he would have 
found much that was-wanting to him$elf, much‘ that would have 
yielded him the most. complete supplement for his own incom- 
. plete studies, In reference as much t6 the monistic aml com- 
plete elaboration of the development theory as to the many-sided 
experimental establishment of it on fact, the great work of Jean 
Lamarck is much more important than the similar essays of all 
his contemporaries, more particularly of the like-named work pf 
' Geoffroy St. Hilaire. When one considers with what extraordinary 


interest Goethe took ùp the latter work, ‘it may be concluded + 


that’ he would have given a much warmer reception still to the 

rich-thoughted work of Lamarck, z 
We cannot but regard it as a truly tragic fact, that the “ Philo- 
sophie Zoologique” by Lamarck, one of the®greatest productions 
‘of the great literary period in the beginning of our century, met, 
fiom its outset, with but extremely little attention, and in the 
course of a few years was utterly forgotten. Not till Darwin 
fifty years later on breathed new life into the Transformation 
theory therein established, was the buried treasure again brought 
into the light of day, and we cannot now but describe it as the 
-completest representation of the theory of development prior to 
tne time of Darwin. -Nay, it seems to us the necessary atanement 
of a great historical mjustice, if again to day (as was done six- 
“teen years ago in the ‘General: Morphology”), we place the 
great-Frenchman side by side with the greater Briton and the 
greatest German. Each of the three great middle—Europecn 
nations of culture has im °the course of a century presented 
. mankind, with an intellectual giant of the Gest rank, who grasped 
-in_its entire significance the fundafhental conception of the 

monistic development of the world from natural causes. 

. It would carry us much too far were we here to attempt setting 
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Darwin's. It will suffice zo cite some of fhe weightiest funda- 
mental conceptions which. characterise his th 
indicate how far he was in advance of his time, For many 
decades the great French biologist had occupied himself very 
searchingly with systematic botany and zoology. Testimony of 
this we have in his two celebrated’and much used special works, 
the ‘‘ Flore francaise,” and the ‘‘ Histoire naturelle des animaux 
sans vertèbres.” While he was engaged in substantially classifying 
and describing not merely che forms already in existence, but also 
their extinct ancestors which he incorporated into his system, 
there was disclosed to him the inner morphologic connection 
between the former and the latter, and from this disclosure he 
inferred their common descent, All animal and vegetable forms 
which we distinguish as species, possess, accordingly, but .a 


relative temporary persistence, and the virieties are the be-. 


ginnings of species. The form-group of the species is, therefore, 
just as artificial a product of our analytic understanding as is the 
genus, the order, the class, and every other category of the 
system. The change in the conditions of life, on one hand, the 
employment or non-employment of the organs, on the other, 
exercise a constantly transforming influence on the organisms ; 
they effect by means of adaptation a gradual transformation of 
forms, the fundamental lineaments of which are through in- 
heritance transmitted from generation to generation. The 
whole system of animals and plants is in reality, therefore, 
their genealogical tree, and portrays to us the relations of, their 
blood-kindredship. The’ course of development of life on‘our 
globe was, accordingly, contmuous and uninterrupted, just as- 
was the course of development of the earth itself. . 


While Lamarck thus clearly enunciates all the essential funda- ` 


of nature, and | 


i 


mental conceptions of our current doctrine of filiation, and by ` 


the depth of his morphological knowledge excites our admira- 


“tion, the clear advanced ontlooks he takes in his conceptions of 


physiology are no less surprising. While in his time the fallacy 
of a supernatural vital force was yet universally prevalent, 
Lamarck rejected that idea, and maintained that life was only’a 
very comphcated physical phenomenon. For all vital phenomena 
are based on mechanical processes which are themselves con- 
ditioned by the constitution of organic matter. The phenomena 
of soul-life (Seelenlebens) are also, inthis respect, not different 
from other vital phenomena. For the ideas and activities of the 
understanding are based on motional processes in the central 
nerve-system ; the will in truth is never free, and 1eason is only 
a higher degree of development and combination of the elements, 

In these and other propositions Lamarck raises himself far 
above the general theory of nature held by most of his contem- 
poraries, and sketches a programme of future biology which only 
in our days has come to be carried out. In view of the great 


clearness and consistency of his system it is only a matter of 


course that he should assign to man his natural place at the head 
of the vertebrates, and explain the causes of his transformation 
out of ape-like mammals. With equal acumen, however, he 
handles one of the darkest and most difficult questions of- the 
whole theory of development, the question regarding the origin 
of the first living beings cn our globe. For the answering of 
this question he assumes -hat the common earliest genealogical 
forms of all organisms were absolutely simple beings, and that 
they came into existence immediately out of inorganic matter in 
water by Spontaneous generation, through the combined effect of- 
different physical causes. Such simplest organisms, however, 
were at that time not yet at all discovered; not till half a 
century afterwards were they actually come upon in the 
Monera. . 7 
Lamarck reaohed the great age of eighty-five years; conse- 
quently he lived two years longer than Goethe, and twelve years 
longer than Darwin. But, while the two latter enjoyed the 
happiness of beholding the long beautiful evening of their life 


glorified by a sun-like splendour of success and worldly fame, 


poor Lamarck closed his long and laborious life misunderstood, 
solitary and needy. e Ten years before his death he suffered the 
misfortune ofgblindnes:, and could only from memory dictate the 
last part of hi$ great natural history of invertebrate animals to 
his two daughters who tenderly nursed him, and whom he left 
behind him without any meangsof support, Let us hope that the 
bitterness of his hard fate was qualified by the consciousness of 
his having cast the deepest glances into the mysteries of creative 
nature, and that the clear intellectual eye of the blind prophet 
often descried the laurel garland which thankful posterity would 
one day lay on his lonely grave. °. 5 


Unquestionably the greatest defectin Lamarck’s work was the - 
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insufficiency of the ‘stock of observations and experiments he 
brought forward fn proof of his far-reaching principles. For 
then,-as now, the great majority of naturalists want, above 
everything, to have palpable facts in the hand, Then as now 
we find the paradoxicaliphenomenon, that the great majorfty of 
people accept without any misgiving and trample under foot the 
most absurd hypothees and dogmas, while on the other hand 
they encounter well-founded scientific theories with the more 
suspicion and :opposition the more they approach the truth, 
Among the experimental proofs of theories, moreover, to most 
people those are not the most welcome which are furnished by 
a continuous series of phenomena anda whole large class of facts, 
What they most desire is the particular observation, the single 
experiment, A large part of Darwin’s immense success is due 
to the fact that he brought into the field to a truly overivhelming 
amount exactly such particular pertinent observations and ex- 
periments. PoorsLamafck on the contrary, trusting to the logical 
conclusion-drawing faculty of naturalists, for the most part 
neglected the business of palpable particulars. : 
_ The comparison of these three great natural philosophers in 
whom the foundation-laying development theory of our current 
natural science was most- powerfully and comprehensively 
_ revealed is-of high interest, for all three are very different 
among themselves both in respect of their general genius and 
the -fortunes of their life outwardly and inwardly, as also, very 
especially, in respect of their courses of study and the ways by 
which they pursued their high aims. Lamarck stats from the 
most careful special studies of individual animal and vegetable 
‘forms, and by his many years’ systematic examination and com- 
parison of them is brought to the conviction that all living and 
, fossil species have developed themselves out of a few simple 
common geneological forms. Goethe arrives at the same con- 
“ clusion on the ground of his general studies in comparative 
morphology, dirécted by the conviction that the unity of the 
common type or the hereditary ,protoform' can be traced out, 
„everywhere in all the different organic forms, however manifoldly 
they. may be. transformed in individuals through adaptation to 
outward circumstances. Darwin, finally, first answers to his own 
satisfaction the question by what causes the new culture-forms of 
animals and plants reared by men come into being, and then 
demonstrates that the struggle for existence is the same cause 
which in liké manner by the inter-action of adaptation and 
- inheritance constantly produces new organic species in the free 
state of nature. `, 

In these wholly different ways and by application of wholly 

’ different methods of investigation, all these three naturalists 
arrive ultimately at the same conclasion—to the acceptance, 
namely, of a monistic and continuous development of the whole 
‘ of organic nature, through the operation alone of natural causes, 
to the exclusion of all supernatural creative miracles. All three, 
however, being at the same time deep-thinking philosophers and 
keeping constantly in their eye the unity of the whole world of 
phenomena, their idea of development expands to a grand 
pantheistic conception of the world, to that doctrine of o1 eness 
which forms the essence of our current monistic theory of 
nature, F i 

The immeasurable effect which the decided triumph of this 
monistic view of nature already in this day exercises on all pro- 
vinces of human knowledge, an effect increasing in geome- 
trical progression from year to year, opens to us the happiest 
prospect regarding the further mtellectual and moral-develop- 
ment of mankind. J repeat here my firm personal conviction 
that in future this progress of scientific knowledge will be 
esteemed the greatest turoing-point in the intetlectual history of 
man. 

We would in a quite especial manner emphasise this reconciling 
and compensating influence of our genetic theory of nature, all 
the more that our opponents are constantly endeavouring to 
obtrude disruptive and decomposing tendencies on it.- These 
destructive tendencies are said to be directede not merely against 
science, but against religion and so against the mgpst important 
foundations, in general, of onr civilised life; ‘Such grievous 
charges, so far as they really rest on conviction and not merely on 
sophistic fallacies, can be explained only by the fact of a mis- 
chievous misunderstanding of what forms the genuine kernel of 
truereligion. This keinel does not consist in the special form of 

. one’s confession of faith, but rather in the critical conviction of 
an fhknowable, common, ultimate ground of all things and in 
practical ethics springing immêdiately from the purified theory 
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In this confession, that with the present “organisation ofon” 
brain the last ultimate ground of all-phenorfena is unknowable, 


the critical philosophy of nature comes athwart dogmatic religion: 
This fath in God, howevér, of ‘course, assumes, endlessly 


different forms of confession according to the endlessly different * 


degrees of the knowledge of mature, “The further adyances we 
make in the latter—the more weapproach ‘that unattainable 
ultimate ground—the purer will be our idea of God. , ae 

The purifed knowledge of the world in the present day knows 
that natural revelation alone which in the: book of ‘nature hes 
open to eyery one and which every unprejudiced mari with sound 
senses and sound reason can learn out of it. From this is derived 
that purest.monistic form of faith which-attaing+2-elimax in the 
conviction of the unity of God and Nature and which has long 
ago found its most complete expression in the confessions of our 
greatest poets and thinkers, Goethe and Lessing af-their head. 


That Charles Darwin, too, was penetrated by this religion of . 


nature, and did noteacknowledge a ‘particular church-confession” 
is patent to every man who knows his works, . . .-"” ". 
Only in law-regulated society can man acquire’ the true and 
full culture of the higher human hife.” .That, however, is guly 
possible when the naturfl instinct of self-precervatidn, Egoism, 
is restricted and corracted by consideration for society,’ by 
Altruism, The higher man raises himself..on the ladder of 


culture, the greater are the sacrifices which he must make to ~- 


society, for the interests of the latter shape themselves evermore 
to`the advantage of the mdividual at the same time ; just’ as, 
reversely, the regulated community thrives thé better the more 
the wants of its members are satisfied. It is therefore quite a 
simple necessity which elevates a sound equilibrium between 
Egoism:and Altruism into the first requirement of natural 
ethics, : š i ` 

The greatest enemies of mankind have ever been, down to 
the present day, ignoranceand superstition; their greatest berie- 
factors, on the:other hand, the lofty intellectual heroes who with 


ae) 


the sword of their free spirit have valiantly contended with * 7 


those enemies, Among these venerable intellectual warriors 
stand at tife head, Darwin, Goethe, and Lamarck,-in a line with 
Newton, Keppler, and Copernicus. These great thinkers ot 
nature by devoting their rich intellectual gifts, ın the teeth of alt 
opposition, to the discovery of the most sublime natural truths, 


-e 


have become trne saviours of needy mankind, and possess a far. ‘ 


higher degree of Christian love than the Scribes and Phariseés 
who are always bearing this phrase in their mouth and the 
opposite m their heart. is 


How little, on the other hand, blind belief in miracles and z 


the domination of orthodoxy is in a position ‘to manifest true 
philanthropy is sufficiently testified not only by the whole history 
of the middle ages but also by the intolerant and fanatic 
procedure of the militant’ church in our days. Or must_we 
not look with deep shame on those orthodox. Christians who, in 
our day, again express their Chnstian love by the persecution of 
those of other faith and by blind hatred of race? And here in 
Eisenach, the sacred place where Martin Luther delivered us 
from the gloomy ban of adherence to the letter, did not a troop 
of ‘so-called Lutherans venture some years ago to try anew to 
bend science under that yoke ? s r : 

Against ‘this presemption on the part of a tyrannical and 
selfish priesthood it will to-day be permitted us to protest on the’ 
same spot where 360 years ago the great Reformer of the church 
kindled the light of ‘free inqmry. As true Protestants we shall 
rise up against every attempt to force independent reason again 
under the yoke of superstition, no matter whether the attempt 
be made'by a church sect or a pathologic spiritism. 

Happily we are entitled to regard these mediæval relapses as 
but transitory aberrations which will have no abiding effect. 
The immeasurable practical importance of the natural sciences 
for our modern culture-life is now so generally recognised tHat 
no section of it can any longer dispense with it. No power in 
the world is able again to roll backwards the immense progress 
to which we owe our railways and steamers, telegraphy and 
photography, and the thoysand indispensable discoveries of 
physics and chemistry. z : ie: 

Just as little, too, will any power in-the world succeed in, 
destroying the theoretic achievenfemts which are inseparably 
bound up with thoge practical: successes óf modern, science. 
Among those theories v @must assign the first place to.the deve- 
lopment doctrine of Lamarck, Goethe, and Darwin, ‘or by it 
alone are we authorised firmly to establish that comprehensive 


„oneness of our theory of Nature in which every phenomenon 
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dppé@ars as but efflux of one and the same all-comprehensi%e law | large outstanding differences between observation and calculation. 


of natue. The great law of the conservation of foice thereby 
finds its universal application, embracing al-o those biological: 
provinces. which hitherto appeared closed to it. 

In face of tke surprising velocity with which in these last 
years the development theory hgs paved an enn ance into the most 
diverse departments of mquiry we may here express the hope 
that its high pedagogic value also will be even more recognised, 
and that it will quite perfect the education of the cuing gene- 
rations. When “ive years ago, at the fiftieth Meeting of Naturalists 
in Munich, I latd stress on the high significance of theedevelop- 
ment theory in rélation to education, my remarks were so misunder- 
stood that a Yme@ords of explanation may here be allowed me. 
It stands to reason that with these words I could not mean to 
claim that Darwinism should be taught in elementary schools. 
That 1s simply impossible. For just like the higher mathe- 
maticsand physics, or thehistory of philosophy, Darwinismdemands 
a mass of previous knowledge which can be Acquired only in the 
higher stages of learning. Assuredly, however, we may demand that 
all subjects of ecucation be treated according to the geretzc method, 
and that the fundamental idea of the development-theory, the 
Causality of Phenomena, find everywher€ its ackfiowledgment. 
We are firmly persuaded that by this means, thinking and judging 
conformably with nature will be promoted in far greater measure 
than by any other metho®. è 

At the same tıme through this extended application of the de- 
velopment-doctrine, one of the greatest evils of our day in the 


, culture of youth will be removed—the cramming of the memory, 


we mean, with dead lumber, which smothers the best powers and 
prevents both soul and body from coming to a normal develop- 
ment. This excessive cramming is based on the old fundamental 
ineradicable error that the guantity of factual knowledge is the 
best measure of culture, while, in truth, culture depends on the 
quality of causative scence. We would therefore deem it espe- 
cially useful tkat the selection of the material of instruction be 
much mote carefully made, and that in making the selection, 
those departments which cram the memory with masses of dead 
facts do not receive the preference, but those Which cuhivate the 
judgment through the living stream of the development idea. 
Let our worrizd school youth only learn half as much, but let 
them understand this half more thoroughly, and the next genera- 
tion will in soul and body be doubly as sound as the present, 

In the most gladdening manner these requirements are being 
met by the reforms which are simultaneously in process of 
accomplishment in the most diverse provinces of science. Every- 
where is sturing and moving fresh young life, stimulated by the 
idea of natural development—in the Comparative Study of 
Languages and {in the History of Culture, as also in Psychology 
and Philosophy; in Ethnography and Anthropology no less than 
in botany and zoology. Everywhere the most joyful blossoms are 
bursting forth from the most varied branches of science, and its 
fruits will concurrently testify that they all spring from one single 
tree of knowledge and draw their nourishment from one single 
root, Thanks and honour, however, to the great masters ‘who 
by their genetic’and monistic theory of nature have led us to,this 
clear height of knowledge from which with Goethe we may say: 

“ Dieser schone Begriff von Macht und Schranken, von Willkur 

Und Gesetz, von Freiheit und Mass, von beweglicher Ordnung 
Vorzug und Mangel, erfreue dich hoch; die heilige Muse 

Bringt harmonisch ihn dir, mit sanftem Zwange belehrend. 

Keinen héhern Begriff erringt der sittliche Denker, 

Kemen der taatige Mann, der dichtende Kunstler; der Herrscher, 
Der verdient es zu sein, erfreut nur durch ihn sic der Krone. 
Freue dich hochstes Geschopf der Natur, du fuhlest dich fahig, 
Thr den hochsten Gedanken, zu dem sie schaffend sich aufschwang 
Nachzudenken Hier stehe nun still und wende die Blicke 


Ruckwarts, prufe, vergleiche und nimm vom Munde der Muse, 
Dass du schauest, nicht schwarmst, die lieblche volle Gewissheit *’ 1 





OUR ASTRONOMICAL COLUMN 
-THE BINAEY STAR 70 OPHIUCHI.—This star has received 


even moie than a fair share of attention at the hands both of 


observers and computers, but these remain notwithstanding 


1 This fair idea of might and limit, of will and law, of freedom and mea- 
sure, of order ir movement, of exgellence and defect, gladden thee deeply , 
the holy Muse pee it harmonfusly to thee, instructing thee with generous 
constraint . No higher idea achieves the moral thinker, no higher the active 
man, the creative artist, the regent worthy t@ rule finds happiness in his 
crown through this ideaalone Rejoice, oh highest creature of Nature, that 
thou feelest thyszif able to think after Nature the highest thought to which 
the creatively soared, Here now stand still, and turn thy looks backwards, 
examine, compare, and hear the wards of the Muse, that without. illusion 
thou mayest contemplate the full, lovely truth 


As regards the orbit a very complete discussion of all the reliable 
measures to 1868, was made by Dr. Schur of Strasburg, while 
with gight years later measures, the elements were rigorously 
investigated by M. Tisserand in a memo published by the 
Academy of Sciences of Toulouse. If Dr. Doberck in the 
course of his skilful and elaborate researches on the motion of 
the binaries has given attention to this star, his results have 
escaped our notice, but we subjoin the orbits deduced by Dr. 
Schur and M. Tisserand -— i 


Scuur. TISSERAND. 
Periastron passage 1808 °791 1809 664 
Node adres 125° 22)... 4. I2 22" 
Node to periastion 155°44 a. ©... 149° 44’ 
Inclination BIO BOS: e s 60° o 
Excentricity ... 0°49149 ., . 0°47287 
Semi-axıs major we GTO ae ee TT 
Period of revolution .. 94'370 years... .. 94'929 years. 


In 1879 the star was measurzd by Prof Asaph Hall on five 
mghts with the 26-inch refactor at Washington, generally under 
a magnifying power of 600 ; his epoch is— 


1879 588 Position, 71°°32 Distance, 2”*930 
Comparing with Schur’s elements we find— 
. dP (c—o)= + 5°61 dD = + 07726 
While the errors of Tissercad’s orbit are— 
dP = + 3°01 dD = +0497 


The question naturally arises, how is it that after the most* 
careful and complete determination of the orbit, 1t happens that 
in so short a time after the date of the latest measures employed 
m the calculations, the star appears to Jolt, so to say, from its 
predicted course. 

There have been suspicions from time to time that perturba- 
tion 1s indicated by the apparently anomalous differences between 
observation and computation. Madler, discussing the elements 
of the orbit m 1842, when truly he had but a very limited and 
comparatively imperfect series of measures at his command to 
what we can now utilise, went so far as to doubt the efficiency 
of the theory of gravitation to explain the motion of the compo- 
nents of this double star, or at least he considered the question 
reduced to one of two alternatives, which he thus presents :— 

(1) “ The motion ın this binary system does not follow the 
Newtonian law.” 

Or (2) “The middle point of the images which the stars 
form to us is not the centre of gravity of the masses.” 

And he recommended the star to close scrutiny with the most 
powerful instiuments, with the view to ascertain whether there 
were any visible disturbinz body. 

The existence of a third star was suggested by Jacob, to ex- 
plain similar anomalies which he believed to have been indicated 
by the measures, but Mr, Burnham, in 1878, examined 70 
Ophiuchi with the 183-irch Alvan Clarke refractor at Chicago 
with only negative evidence: ‘‘ Both stars were perfectly round, 
with the highest powers on this occasion, . . . and no trace 
of any third star near,” Such had also been his previous 
experience, 

It thas becomes all the the more desirable to ascertain how far 
the suspected deviations from unperturbed motion may exist ın 
the observations themselves, and more attention might perhaps 
be given with advantage to the mnvestigation of personal equation 
between the varidus obse-vers, the elimination of the effect of 
obliquity of direction of the components, or other cause which 
could possibly affect the comparison of the separate results. The 
evidence that such influerces exist is pretty evident in the case of 
this particular star. Forinstance if we compare the above orbits 
with an epoch, only one vear later than that of Prof. Hall, viz., 
Jedrzejewicz’s for 1880°656, giving the position 62°°82, distance 
2-75, we get ghe following differences between calculation and 
observation :— 


In Schur’s orbit ... @P=+10 81 @D=+0"'472 
In Tisserand’s orbit .. d@P&+ 7°88 dD=+0"51 


Exhibizing an increase of errors ın the course of a year which 
cannot be wholly attribated to errors of elements depending 
upon a long course of measures. er = 
Another circumstance connect@d with 70 Ophiuchi, which is 
attended with some difficulty of.explanation, may be-mentioned 
here® Prof. Hall, in addition to nfeasuring the principal com- 
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panion in 1878, also’ measured two small neighbouring stars 
which he estimated of ‘about the 13th mag.” with these results— 


. (a) 1878°842 Position 49°59 Distance 87"209 

_ (2) 1878842... » 1978S. n 71384 
Secchi, in Memorie dell’ Osservatorio del Collegio Romano, 

1859, p. 119, publishes measures of ‘7o g.Ofiuco preso colla 

più vicina,” thus:— , 





o “ 
1856°627 ... 21508 87'574 (4) . Tim,” 
. 1856°627 ... 67°2 ses ee (4) e 12m, 

The proper motion of 70 Ovhiuchi by comparison of Bradley 

- with the Greenwich, catalogue of 1872, appears to be +0”:2014 

in right ascension, and — 1-1170 in declination, and transferring 

with the aid of these values Hall’s angles and distances to 
Secchi’s epech, we finé :— è 


(2) 1856°627—.. 190°63 94°38 
at (4) 1856°627 `... 65°89 7765 
It can hardly be doubted that Secchi’s stars are identical with 
Hall’s, but the difference in both position and distance of the 
‘star (a) seems to merit further examination; if there be no 
error in Secchi’s measures proper motion of the thirteenth 
~ magnitude, as Hall estimated it, is probable. 
_Smyth refers somewhat vaguely to two small companions of. 
-70 Ophiuchi; at his first date the Washington measures caniied 
back as above would give :— 


e (a) a 183076 8 96° 
(4)... ~~: 1830°76 EE 122'3 - 
THE GREAT COMET OF 1874.—Mr. T. W. Backhouse writes 
from Sunderland, pointing out that the tail of this comet attained 
. a much greater Jength than was assigned im this column, p. 483. 
The length there mentioned 23°, was that given by observation 
‘in the suburbs of London o2 July 13, when the head of the 
comet was about to descend below the horizon. On the same 
evening Mr. Backhouse found the tail 26° long, and 35° on the 
14th, and he refers to gieater lengths subsequently noted. These, 
however, refer to dates when the head was no longer visible in 
these ‘latitudes, Prof. Julius Schmidt gave the following estima- 
tions made at Athens :— : 


July 16 ... 472 july 18... July 21... 65°8 
17... 54°0 20... 22... 64°6 
These, with other observations, will be found in his descrip- 
tion of the appearance of the comet, in No. 2067 of the Astro- 
nomische Nachrichten, 


55°9 
63°3 


BIOLOGICAL NOTES 


COLOSSAL CUTTLE-FIsH.—Mr, T. W., Kirk adds to our 
rapidly-increasing knowledge of large cuttle-fish ın an important 
paper ‘lately published (77ans. New Zealand Institut. vol. xiv). 
One species 1eferred by him to Steeastrup’s genus Architeuthis, 
and called 4. verrilli, was found stranded at Island Bay, Cook’s 
Strait, New Zealand, in June, 1880. When first found on the 
beach, it was not quite dead ; the longer arms measured twenty- 
five feet ; the blades had a row of fifteen suckers along each side 
and a middle row of nineteen. The smaller arms „were about 
eleven feet nine inches, with a width of seven and a half inches. 
„They were furnished with suckers and fleshy tubercles, but these 

“shorter arms were of unequal length. Thé fleshy membrane 
connecting these was about eleven inches deep. The head was 
four feet three inches in circumference, the eyes five inches by 
four ; the body was seven feet six inches in length, and nine 
feet two inckes in its greatest circumference. While this large 
cuttle differs in some respects from the type of Steenstiup’s 
genus, Mr. Kirk prefers to wait for fresh Tnaterial ere creating 2° 
new genus. Another large cuttle is referred t@ a new genus, 
Steenstrupia, but its long pair of arms had been torn off at a 
length of six feet two Inches, when it was found in Cook’s 
Straits ; its body was long (nike feet two inches), almost cylin- 
drical, but very slightly swollen in the middle, head long (one 
foot eleven inches), narrow sides, nearly :traight, eyes larger, 
avd with lids, sessile arms, all same length and size (four feet 
three inches), suckers, thirty-s8x on each arm, in two equal rows, 
each with a,bony ring armed with from forty to sixty-sharp in- 
curved teeth. The fin Was rh8mboidal, posterior lateral, -The 
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internal shell was six feet three inches long. ‘The new specigs ie 
called S, stocked. A > TE 


JAPANESE COTTON.—The Japanese Government have lately 
presented to the National Museun of the United States an 
interesting collection of cotton grown in Japan, accompanying’ 
the donation with notes on the specimens, from which we extract 
the following :—Cotton is-produced along the coasts of the dis- 
tricts Kinai, Kanto, Chiugoku, and Kiushiu, where-the soil is ` 
sandy andthe climate warm. In some of ‘the north-eastern 
parts, where there are arly frosts, the attempt to“ cultivate 
cotton iswarely made. It is uncertain when the cultivation, of 
cotton in the Japanese empire -first commenced, but it would 
appear that the method of culture adopte§es*the western 
provinces came from Kina, though the seeds grown in the 
eastein provinces came from Sfikawa. In the province of Sett-u 
the crop is the largest, indeed is not surpassed by that of all the 
other previnces, but the cost of cultivation is high. The staple, 
moreover, is rather*short and hard, so as-fiot to be suitable fur 
very fine yarns. In recent years,, however, cotton yarns are 
imported on a large scale, and fine yarns-are easily procured ; sò `” 
the home-produced cotton is profitable in proportion toits gield. | 
This will accĝunt for the fact that-the cultivation of the long - * 
and soft staple is quickly passing away, and that it is becoming 
the almost universal custom to grow only. that, seed «which will 
produce a maxtmum yield. While cofton’plants have -different 
names 1m the different provinces, it is believed that there are but 
three sorts—the Kanto, which pr duces a long, soft,-and stony 
staple of glossy appearance, from half to two-thirds.of an inch’ 
in length, the Kinai, with a hard and short staple, from a ~ 
quarter to half an inch ın length, and rather destitute of glossi- 
ness, and the Ainoko, which 1s a hybrid between the two former. 
Fhe cultivation of the cotton-plant in Japan is not uniform,” ~ 
varying immensély according to not only the climates and soils, 
but also according to the customs of each district, but it is to be 
expected that with the advance of time the mode of culttire may: ~- 
become more uniform, and that excellence in,.qnality may ‘eve 
take the place of g maximum in quantity. í 


AMERICAN WOODCOCK CARRYING ITS YOUNG.—Whilst it is 
still somewhat uncertain whether the woodcock (Scolopax rusti- _ 
cula, Linn.) of Europe carries its young in its claws or between “` 
its legs, we believe this habit has, though referred to, by ~ 
Audubon, not been recently observed in the -American wood- 
cock (Phitohelia minor). It is, therefore, interesting to note ‘the 
following observations of Mr. F. L. Harvey, of Arkansas,” In- 
April last (1882) a woodcock was flushed from a clump ‘of 
persimmuon trees on the border of a slash. ‘Knowing’ the bird’s ~ 
habit of rising above a clump of bushes and then suddenly _ 
dropping behind it out of range, Mr. Harvey fired as scon as it 
rose. When the smoke «cleared away the bird was seen rising . 
with a laboured flight, and concluding it was wounded its fall 
was expected, but instead it turned and came nearer. It was. 
seen. to be holding something between its feet, which on closer ~ 
observation proved to be a young chicken recently hatched, ° 


“which was located between the mother’s legs, and supported by 


her feet placed on its sides. So slow was the flight that by a 
brisk trot the observer was able to gain on-the bird, which he 
tried to.tire out so as to compel it to drop its burden, -but in-this' * 
he was not successful. It would appear that thiš- bird and 
Wilson’s snipe often remain in Arkansas to breed (American 
Naturalist, September), se 


BLIND SUBTERRANEAN CRUSTACEA IN NEW ZEALAND.— 
The existence of blind Edriophthalmatous Crustacea in wells 
and subterranean cave rivers in Europe has been long known; 
and now Mr. C. Chilton describes some quite new forms found 
in New Zealand (7rans, New Zealand Institute, vol. xiv.). They , 
were obtained from a well at Eyreton, about six. miles from 
Kaiapci, North Canterbury ; the well had been excavated about 
seventeen years previously, was not more than twenty-five feet 
deep, and was fitted with a common suction-pump through the 
medium of which these new forms were obtained.. These 
proved to be three specieseof Amphipoda and one of Isopoda. 
In none were there to be found in either the living or recent speci- 
mens the least trace of eyes. The Isopod is Teferred to a new 
genus Cruregens, and is most remaPkable from the fact that it 
has only six pairs of appendages to the seven thoratie segments, 
whilst the normal number‘should be seven. In many Isopods 
the young have at first only six pairs of legs, the last thoracic 
segment being but slightly developed and destitute of appen- 
dages-(Fritz Muller, “ Facts and Arguments~forDarwin ”), and_ 
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Hence at first sight it might appear that the new form was bat an | danger of the U.S. Polar observing party being in straits for 


immature state. Mt. Chilton, however, states that he has 
examined altogether fwenty live specimens, nene of which 
seemed otherwise to have anything immature about them, and 
these were obtained at various times from January to October, 
1881, he would, therefore, refer the*absence of the seventh pair 
of appendages to an arrest of development. In some respects 
the new genus resembles Paranthura of Spence Bate. The new 
species is calleé G. fontanus. The Amphipods found with this 
Isopod are Cragonyx compactus, sp. NOV., Calliofe subterranea, 
sp. nov., and Gemmarus fragilis, sp. nov., all without eyes. The 
new species are all figured, and at great length described. 
S 





GEOGRAPHICAL NOTES 


MR. STANLEY has returned to Europe, after an absence of 
between three and four years, during most of which tite he has 
been on the Lower Congo. From the station which ke eta- 
blished at Vivi, below the Yellala Falls, his object was to make a 
road past the long line of cataracts, abont 150 miles, to Stanley 
Pool? Much of the road has, we understand, been constructed, 
and five stations have been established, , Mr, Stanley himseif 
has been 300 wiles into the interior, with what results to science 
remains to be seen. Meantime the French arg diligently ex- 
plormng the region lying between the Lower Congo and the 
Ogove, and have already done much to clear up its hydio- 
guaphy. 

Baron NORDENSKJOLD has under consideration an expedi- 
tion to the Arctic next summer, and is engaged, in company 
with Mr. Wiliam Schonlanck, of Berlin, a gentlemen much 
interested in geographical discovery, who ıs at present visiting 
Stockholm, as to the detailed arrangements of the same. 


TuE Swedish Geological Expedition 1eturned from- Spitz- 
beigen to Tromso in the yacht Zozza on the 16th inst. It was 
found impossidle to land at Beeren Island, as intended, owing 


to tremendous seas. K = 


WE regret to hear of the death of Mr. Kiarup Smith, who 
has, since 1867, been Inspector of the Northern Districts in 
Danish Greenland. During the past winter he suffered fram 
constant sleeplessness, and he expired somewhat suddenly on 
May 28, aged forty-nine, Every traveller who bas passed any 
time at Godhavn during the last fifteen years has spoken of the 
kindness and attention of Mr. Smith and his wife. He ren- 
dered important services to various Aictic expeditions, and freely 
placed lus hcuse and 1esources at the disposal of scientific 
workers—Nares, Markham, Hayes, Pavy, Whymper, Nor- 
denskjold, Steenstrup, and many others of various nationalities 
have experienced their hospitality or received their assistance. 
Although Inspector Smith was not of a robust constitution, he 
travelled extensively by boat and sledge mm summer and winter 
throughout the Inspectorate, which extends over more than five 
degrees of latitude, and took much interest in the welfare of the 
natives, who sustain a real loss by his lamented death. 


THE range of the changes of level in the rivers of Russia in 
Europe has become, since 1876, the subject of accurate measure- 
ments, and M. Tillo has just published in the Russian Nautical 
Review (Aorskoy Sbornik) an interesting paper on this subject, 
being the result of measurements made at eighty different places. 
The highest range 1s reached by the Oka at Kaluga, the difference 
between the kighest and lowest levels being &s much as 45 feet ; 
the average range for the same river from its source to its mouth 
being 32°2 fest ; the average for the Volga from its source to its 
mouth is 33'E feet, 30°r feet for the Kama, 25:2 for the Duna, 
and 23° for the Don. For all other rivers the range is less than 
20 feet. Of.course this range diminishes very much towards the 
mouth of each river ;, but still ıt reaches 12 feet for the Volga at 
Astrakhan, and g feet for the Duna at Riga. The highest range 
observed in the lakes of Northern Russia was only 2°1 feet, A 
map prepared by M. Tullo shows the distribution of hydro- 
metrical stations on Russian rivers their numbers having been 
increased in 1880 to 341 stations, 


WE regret to learn that the Neptune, which was chartered by 
the American Government to take supplies to the Greely Scien- 
tific Expédition, in Lady Franklin Bay, in°8x° N., has returned 
to St. John’s, Newfoundland, and reports bemg unable to get 
further noith than 79°20, owimg to an impenetrable banier of 
ice. She, however, landed supplies at several ports. From the 
precaytions which have been taken there 1s, we believe, no 


want of food. The fact of the Neptune being unable to get 
north, combined with the news of the early imprisonment of 
Lieut, Hevgaard’s expedition on the coast of Novaya Zemlya, 
seems*to indicate an exceptionally early and severe Arctic 
winter, 


In the last number (fasc. 3 tome 7) of the Bulletin of the 
Antwerp Geographical Soziety will be found an interesting dis- 
cussion on the subject of geographical orthography, and the pre 
paration of maps generally. The president took objection to 
the distinction made by the Commission to consider the subject 
between scientific maps and maps for common use. He recog- 
nised, he said, only one kind of maps, and that was good maps, 
which indeed might be made to bring into prominence certain 
features for special purposzs. All maps should be constructed 
on rigidly scientific pimciples, most of all,those for common and 
school use. ` 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


AT King’s College, London, Prof. W. Grylls Adams, F.R.S., _ 
will deliver a course of lectures on Electricity during the ensuing 
session, A course of practical work in electrical testing and 
measurement with especial reference to electrical engineering 
“will also be carried on under his direction in the Wheatstone 
Laboratory. The lectures will be given once a week on Thurs- 
day, at 2 p.m., and the lakoratory will be open daily (Satyrday 
excepted) from I to 4. 


AT Owens College Prof. Arthm Schuster, assisted by Mr. W. 
Haldane Gee, will give a theoretical and practical course on 
the modern applications of electricity one evening a week durmg 
next winter. Beginnirg with the ordinary electrical measure- 
ments it is intended to include the usual tests of terrestrial and 
submarine telegraphy, the constiuction of telephones, electio- 
dynamo machines, and all measurements connected with electric 
hghting. 


Tue Calendar of Yorkshire College for the ninth Session has 
just been issued. In addition to the usual information, we note 
that Prof. Rucker, who has secured a new assistant-lecturer in 
the person of Mr. C. Spurge, B.A.. of Cambridge, proposes 
some additional work in his Semor Mathematical Class, and, 
what is of more importance, to add a Third Year Course in the 
department of Physics. The lectures and laboratones in the 
Chemical, Geological, and Biological departments, under Pro- 
fessors Thorpe, Green, and Miall respectively, as well as the 
classes generally, are to be continued as in last session. In the 
Textile Industries Department Mr. Beaumont has added a third 
year’s course for such of his students as require it. In the Coal- 
Mining Department the recent alterations in the curriculum w.ll 
come into full operation at the beginning of this next sessio, 
The course is in future to occupy two years, and will include 
lectures by the Profes:ors of Chemistry and Geology, as well as 
instruction in practical cca]-mming by Mr. A. Lupton, A boon 
to science teachers has been granted in the shape of Assisted 
Studentships, under which a teacher may work m the college 
laboratories on payment of one-fourth of the fees, Government 
paying the other three-fourths, We may add that the Yorkshire 
College has, at the present time, about 7007. a year to dishikute 
in scholarships. 


THE Marquess of Ripon, Viceroy of India, in a letter ex- 
pressing his warne approval of the decision of the Council of the - 
Yorkshire College, Leeds, to raise a memorial to the first 
president, the late Lord Cavendish, in the form of a Professor- 
ship of experimental physics, announces his intention of 
subscribmg 5c0/. to the fund, which now amounts to 30co/. 


From the Calendar of University College, Nottingham, we 
see that the teaching staff is well filled up, neaily all branches 
of a really lib@gal education being represented. From the inte- 
resting statistics given, ıt is evident that the institution is very 
largely taken advantage of. The Calendar gives.an account of 
the origin of the College. ° 


Tue Winter Session of 1882 83 of the London School of 
Medicine for Women (30, Henrietta Street, Brunswick Square) 
will open Monday, October 2, Courses. of leetures will® be 
given at the school on Anatomy, Chemistry, Physiology, Practice 
of Medicine, and Practize of Surgery, A course of Practical 
Anaéomy, with demonstrations,*wilé also be held. Lectmes on 
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by M. Lecog de Boisbaudrafi,— 


Royal Free Hospital, where daily clinical instruction will be,| Study on the régime of the maritime Loire, by M. Bouquet de 


- given to the students... The number of students admitted since |*la Grye. 


the foundation of the school in 1874 has been roo. i 


THE new University at Lund was opened on the 26th inst., 
great preparations haviug been made for the ceremony. The 
principal universities of the continent were represented through 
deputations, 


SOCIETIES AND ACADEMIES 
SYDNEY 


Linnean Sociefy: of New South Wales, July 26.—The 
following papers were read :—Botanical notes in Queensland, 
Part 3, by the Rev. J.*E. Tenison-Woods, F G.S. This paper 
contained the results of the author’s observations on the Mulgrave 
River, with a list of the species collected by bim in that district. 
—On the forage plants indigenous to New South Wales, by Dr, 
Woolls, F. L.S.— Description cf three new fishes of Queensland, 
by Chas. W, De Vis, B.A. The species described by Mr. De 
Vis are :—1, Oligorus Goliath, taken in Moreton Bay, a fish of 
gigantic size, seven feet Jong, and two feet ugh. 2. Synaptura 
Fitzroiensis from Rockhampton ; and 3. Engraulis Carpentaria, 
from the Norman River,—g. Description of a species of Squill, 

, Lystosquilla Miersii, from Moreton Bay, by Chas. W. De Vis, * 
_B.A. This Crustacean, which is found in Moreton Bay, differs 

+ mategially, according to Mr. De Vis, from the two species of the 

same genus recorded in Mr. Haswell’s Catalogue, which belong 

‘to Mr. Miers’ second section of the genus, while the present 

species agrees with his first section.—On Cyfrea citrina Gray; 
from Rowley Shoals, North West Australia, by John, Brazier, 

C.M.Z.S.—On a variety of Ovulum depressuem, from the Loyalty 

Islands, by Mr. R. C. Rossiter.—Notes on the nidification of 

the spoon-bill, the heron, and the night-heron, by Mr. K. H. 

ennett, SUA 


VIENNA 


Imperial Academy of Sciences, July 15.—L. I. Fitzinger 
in the chair,, The following papers were read :—F. Lorber, a 
contribution to the determination.of the canstants of the polar 
planimeter.—Ph. Knoll, contributions to the.theory of respiratory 
innervation (third communication).—H. Satter, contributions to 
‘the history of development of the antheridium of liver-wort.— 
C. Huellner, on the influence cf great amplitudes on the oscil- 
lations of elastic bodies.—-E. Lippmann and F. Fleissner, on 


, Azylines, a homologous series of azotic bodies. —F. Heindachner. 


contributions to the knowledge of the river-fishes of South 
America.—C. Etti, on the combinations of vanillin with pyro- 
gallol and phloroglucin.—L, v. Barth and I. Schreder, on the 
action of melting caustic potash on orcin and gallic acid.—J. 


* Habermann and M. Hoenig, on the action of cupne hydroxide 


on some sugar species. —M. Hoenig and F. Berger, on the action 
of chloroform on naphthalene in presence of aluminium chloride. 
-——C. Nachbaur, examination of the embryos of ingerminated 
rye, especially on their contents of diastase.—C. Zatzek, to the 
knowledge of bees-wax.-S, Schubert, on dsisobutyl-bydro- 
quinones and some of its derivatives.—F. Exner, on some ex- 
periments relating to the contact-theory.—L. Hartinger, on the 
occurrence of organic bases in the merchantable amyl alcohol. — 
A. Waage, on the action of ammonia on propionaldehyde.—J. 
Fruehling, on oxybutyric acid.—B, Brauner, on some earth con- 
tained in cerite. . 
© Paris $ ; 

Academy of Sciences, September 18.—M. Blanchard in the 
chair.—The following papers were read :—WNote on the life and 
works of M. Emile Plantamour, by M. Faye.—On marsh-fevers, 
by M. d’Abbadie. Immunity from such fevers in bad Ethio- 
pian regions is often secured. by sulphur;fumigations on, the 
naked body. In Sicily the workmen in-sulphur-mines on low 
ground suffer much less from intermittent fever tfan the rest of 
the population. In Greege (M. Fougué has shown), a once 
flourishing town of 40,000 ingabitants, Zephyria, has been 
almost utterly depopulated} through marsh fever; and its de- 
cadence has corresponded to a transference of sulphur-mining 
operations to the east, so that the sulphur-emanations are pre- 
vented, bya mountain mass, from reaching the site of the town ; 
(other simular facts are given).®-Geological and historical con- 
siderations or the great deserts,of Africa and Asia, by M. de 
Techihatcheff (Abstract of a British Association paper).—Sepa- 


Between Nantes and Saint Nazaire there is deposited ' 
annually about 590,000 cubic metres of sand and nud. The 
volume of the channels has diminished about 56,000 cubic metres 
annually, for sixty years. ‘The,outer bar of the river has risen 
o'7om, since 1864, and will probably rise more, presenting a 
danger for large vessels coming to Saint-Nazaire. The author 
indicates netans of bringing the river back to its former constitu- 
tion, such as replanting, covering slopes with turf, and he sug- 
gests a plan for carrying off quickly into the sea the 40 million 
cubic metres that have been deposited during the last sixty years. . 
—~On the permutation of, # objects and on their cfff€sification, by 
M. Bourgot.—Absorption. by the epidermis of arial organs, ‘by 
M. Cornu. A substance emitted in the form of vapour may 
traverse the epidermis (though very thick) of aerial parts `of a 
plant, angl be absorbed without previous dissolution in water, 
(‘Lhe experrmental tase was that of growing grapes exposed to the'* 
vapours of heavy oils from distillation of coal tar. The empy- 
reumatic substances were concentrated, as judged by taste, in the. 
central part of the pulp and the bulb of the peduncle.)~sThe 
squares of fortes of induction, produced by the sun im planets, 
and due to the velocity of revolution’ of these bodies, are, all 
other things equal, in inverse ratio of the seventh powers of 
the distances fim the star; inductioi? of comets, bolides, and + 
falling stars, by M. Quet.—On a refractometer, for measuring 
the indices and the dispersion of solid bodies, by M. Soret... 
He modifies Kohlrausch’s refractometer, which has the dis- 
advantage of requiring monochromatic light, and so is. unfit for - 
researches on dispersion. A beam of parallel solar rays falls 
on a crystal immetsed in a liquid more refringent, and of known 
indices ; after reflection it is received onthe slit of a spectro- 
scope. With sufficient angle of incidence, all the visible’spectral 
rays are totally reflected, and the spectrum is very brilliant.’ On 
gradually diminishing the incidence, the different rays attain in 
succession their limiting angle, and reach the spectroscope with 
intensity considergbly lessened ; thus a dark screen advances 
towards the violet. The-line of separation in the spectrum,, 
together with the incidence, afford data for arriving at the index, - 
—Influence of temperature on the spectra of metalloids, by M. 
Van Monckhoven. He proves experimentally that the so-called ' 
high temperature spectra may be produced at very low tempera- -` 
tures, and vce versd.—On the action of presence of plates of 
zinc in boilers, and on a process for avoiding explosions, by M. 
Tréve. The hydrogen liberated with galvanic action, should 
theoretically maintain the boiling (after having started it), and 
so prevent explosion as a result of super heating ; for this, however, - 
the plates must be carefully kept clean. The author thinks it well 
to add the continuous injection of gas (preferably carbonicacid), and , 
so incessantly prevent the super-heating, which may be regarded . 
as a sleep of the liquid.—On the winter of 1879-80, by M. 
Teisserenc de Bort. The exceptional cold is attributed to a dis- 
placement of the centre of high pressures of Madeira and the 
Azores, and to a perturbation in the barometric maximum of 
Siberia.—On the alteration of grape seeds by mildew, by M. 
. is. ` 
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A HISTORY OP COAL MINING 
A History of Coal Mining in Great Britain: By Robert 
L. Galloway, Author of “The Steam-Engin® and its 
Inventors.” (London: Macmillan and Co., 182.) 


pe unpretentious little volume of 273 pages contains 
| a’ vastly greater amount of information of a useful 


- and varied character than might at firstsight be expected, 


and its author has evidently taken pains to collect the 
whole of his data from authentic and griginal Sources. 
He has also succeeded to an eminent degree in welding’ 
them together into a concise, clearly written, and in- 
tensely interesting narrative. The twenty-thyee chapters 
into which the work is divided partly serve the purpose 
of marking more or less distinct épochs in the history of 
mining, partly pave thé way for introducing accounts of 
inventions which have owed their angin to its ever- 
growing necessities. © Prominent amang these are the 
railway and the steam-engine, both of which were born 
cand fostered amongst the-coal-mines of Great Britain 
_ more than a ‘hundred years before they began to revo; 
lutionise the world. 
` It would appear from Mr, Galloway’s account that coal 
first began to’bé-used as a fuel in some localities about 
the beginning of the thirteenth century. Much objection 
was raise l against its introduction into London*on ‘the 
plea that its smoke was an intolerable nuisance: This 
opposition was continued for nearly two hundred years in 


, ‘some quarters, but was at last obliged to give way before 


the growing scarcity of timber. Towards the beginning’ 
of the fourteenth century many’ shallow collieries were 
opened ‘out in the neighbourhood of Newcastle-on-Tyne, 
‘ but‘ slittle is known .about the progress of our subject 
during the. course of’ the fifteenth century. There is 
enough to show, however, that the demand for coal went 
on increasing.. In a petition’presented to the Council by 
the Company of Brewers in 1578 we find that corporation 
offering to use wood only in the neighbourhood of West- 
minster Palace, as they understand that the Queen findeth 
„ “ hersealfe greatley greved and anoyed with the taste and 
smoke ‘of the sea cooles.” Another author writing in 1631 
; says that “within thirty -years last the nice dames of 
London would not come into any house or room when 
‘sea coals were burned, nor willingly eat of tHe meat that- 
was either sod or roasted with sea coal firt.”” - 
Soon after the commencement of the seventeenth cen- 
` tury the use of coal for domestic puiposes'as well as for 
washing, brewing, dyeing, &c., was generál and complete. 


' The mines were still shallow, and they were drained by 


means-of horizontal tunnels called ‘adits, water-gates, &c. 
Already attempts had been made to sink some of them! 
under’the water-level and to raise the water by machinery. 

‘ In the*year- 1486-7 the monks of Finchdale Priory ex- 
pended a Sum of money at one of their collieries on the 

' Wear “on the new ordinande of the pump” and on the. 
purchase-#f horses to work it. Underground fires anc 
noxious-gases began also‘to appear about this time The 
miners’ tools consisted of a pick, a hammer, a wedge, and 
a‘wooden shovel. The-coal was raised to-the surface in 
‘-VoL. XXVI-~—-No, 676 


i p = d ` 


ae a NATURE E 7N 


: = z 
some cases by means of a windlass, in others, as in the `, 


mines of the east of Scotland, it was carried up stairs on 
the backs’ of women called coal<bearers. In the year 
1615 the fleet of vessels called the coal-fleet, which carried 
the produce of the northern collieries—one-half to London* 


the remainder to other destinations—numbered four’ 
Many foreign vessels also, especially ` 


hundred sail, 
French, carried away.cargoes of coal to their respective 
countries. Twenty years later the coal-fleet had increased 
to six or seven hundred sail, and was already regarded as 
“a great nursery of seamen.” ` ` 

After. the shallower seams were worked out the real 
difficulties of mining began. It became, necessary to 
deepen the shafts and to'greatly enlarge the area worked 
from each, and both of these. circumstances entailed a 
more or less complete change in the character of the 


operations,’ Then it was that the great battle between. ' 


inventive genius on the one hand and natural forces on 
the other hand began :n earnest. The necessity for an 
improved means of tiansporting the minerals gave birth 
fo the railway—probably about the begmning of the 
seventeenth century. 


“Up till the year 1767 all the railways fn the kingdom . 


were constructed wholly of wood, with the’ exception of 
the employment of small bands of iron to strengthen the 
joints of the rails. But wooden rails were liable to rapid 
deteriaration, and the demand for iron at Coalbrookdale 
happening to be slack in this year, it occurred to Richard. 
Reynolds, one of the partners, that rails of cast-iron might 
be employed with advantage. A small quantity were 
accordingly cast as an experiment. They were four inches 
in breadth, an inch and a quarter in thickness, and four 
feet in length, and were laid upon and secured to the 
previously existing wcoden rails. They were found to. 
improve the railway so much that the same course was 
pursued with all the railways at the works. Between. this 
period and the end of the eighteenth century considerable 
progress was made in the substitution of iron for wood in 
rajlway construction.” ‘ 


The inroads of water were first dealt with by means of 
buckets, then chain-pumps, then ordinary pumps. Horse- 
power was the common prime-mover, since wind-power 
was unreliable, and water-power could only be employed 
under exceptionally favourable circumstances rarely to be 
met with. As many as fifty horses were employed in 
raising water at some collieries. At the beginning of the 
eighteenth century Capt. Savery tried to introduce his 
fire-engine for raising water, but failed to do.so. 


“Jt was at this juncture” (1710), says our author, 
“that the miners had put into their hands the most 
wonderful invention which human ingenuity had yet pro- 
duced—the Newcomen steam-engine, commonly called 
the “atmospheric engine’ ; a machine capable of draining 
with ease the deepest mines; applicable anywhere ; re- 
quiring little or no attention ; so docile that its movements 
might be governed by the strength of a child; s6 powerful 
that it could put forsh the strength-of hundreds of horses ; 
so safe that, tqquote the words of a contemporary writer, 
‘the utmost damage that can come to it 1s its standing 
still for want of fire.’ ” . 


e d 4 

Towards the end of the seventeenth or beginning of the 

eightzenth century Sir Humphry Mackworth- invented 

and successfully applied the process of coffering,out Or 

damming back water in shafts fnd sinking pits by means 

of a water-tight lining now ‘called fadbing. He also con- 
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structed. a Tailyay- ae “his. calliery at Neath in Glamorgan- 
shire “as. early as 1698, -but after it had been in use for 
‘eight’ years.it was: ‘declared to be a nuésance by the grand 
jury'at Cardiff, and part of it, which crossed the higltway 

` between Cardiff and Neath, was torn up and the rails cut 
in pieces. `, 

Up to*the beginning of the eighteen-h century the air- 
currents which ventilated the mines were induced solely 
by natural ‘causes. ° It was, héwever, customary.to guide 
the current’ into the required channels by means of 
,* stoppings. As soqn as the supply of air was found to be 
inadequate a new shaft was sunk. Fire-damp was now 
met With in considerable quantities in the deeper mines, 

- and explosions, which destroyed many lives, began to 
take- -place. The first calamity of this kind on the Tyne 
occurred in 1705, when thirty lives were lost. In 1732 
attempts were made in the North of England to produce 
- “artificial ventilation by the use of fire-Jamps or furnaces, 
and these appliances were soon afterwards introduced 
into the collieries of the ‘Tyne. Many disastrous ex- 
plosions occurred during the eighteenth century and early 
in the present one, and some remedy was loudly called 
‘for. ° As early as 1733 flint and steel were being used for 
lighting “in the Whitehaven mines, but it appears to be 
doubtful whether the steel-mill had then been invented. 
It is certain, however, that ic had come into existence in 
1753, when its inventor, Spedding, was referred to under 
the name of Prospero, in a poem in which Dr. Dalton 
` calls it— 
‘© That strange spark-emitting wheel 

Which, formed by Praspero’s magic care, 

Plays harmless in the sulphurous air, 

Without a flame diffuses light, 

And makes the grisly cavern bright.” 


The steel-mill was at the best a treacherous friend, and 
our author recouuts the various incidents which led to its 
detection as such, and its abandonment. He also traces 
minutely the various steps which led to Sir Humphry 
Davy’s splendid invention of the safety lamp in the end 

_of the year 1815, and he gives what appears to be an 
impartial analysis of .the claims put forward by, and on 
behalf of, George Stephenson to be the original inventor 
of a similar lamp at the same time. 


“The discovery which Sir Humphry Davy had made, 
that explosion would not pass through small apertures 
and tubes, was only a stepping-stone to still higher 
achievements ; and before the close of the year 1815 he 
gave to the world the wire- gauze lamp. This was the 
last, the most splendid, the crowning triumph of his 
labours—the ‘ metallic tissue, permeable to light and air, 
and impermeable to flame.’ ” 


We must now, however, draw our review to a close 


“without having so much as mentioned many another inte-- 


resting topiewhich we hoped to have touched upon—such 
as the perseverance of Sir Robzrt Mansell, Vice-Admiral 
of England, in substituting coal for chargoal in glass 
making; the romantic struggles of Dud Dudley, son of 
Lord Dudley, against what sgemed to be a relentless fate 
in his partially suczessful endeavours to effect the same 
change in iron making--but we can confidently recom- 
~ mefid the reader to the original volume, where he will find 
much to interest him, much,®it may be to profit him, and, 


* we are sure, not a little to armwise him. 
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* | GARIEĽS “ELECTRICITY ” e A 
Traité Pratique d’ Électricité, comprenant les Applications “et 


aux Sciences et à U Industrie. Par-C. M. Gariel (Pre- 
mier fascicule.) 200 ‘Dp., 140 figs. as : Octave 
Doin, 1882.) 


M. Ponts et Chaussées, and better ‘known in this’ 
country as the courteous and energetic secretary of the’ 
“ Association Française,” gives us in the above work: the 
first instalment of an extensive book wAich will not be 
completed before next year. This first instalment is 
introductory to the whole subject, and deals with so much 
of elementary theory as the author deems requisite to 
give a firm grasp on his subject. 
matics, the author prefers to keep the mathematical treat- 
ment of his subject,in the background.. Nevertheless, 
he makes gaod use of algebraical footnotes, and by these 


and other evidences it may be judged that a firm scien- ` 


tific grasp wilt be maintained upor? the various branches 

too often treated in a loose and unscientific manner. _ 
Dismissing at the outset the notion that the work is in- 

tended for preparing for examinations, the author chooses 


from old and new the material that will best serve his pur- ` 


pose. It is very satisfactory to find modern notions, both 
in electrostatics and in electromagnetics, rapidly taking 
hold of the Ieading electricians of France. The treatise 


of M. Mascart first showed them how far electrostatics, 


had advanced in the hands of Green, Gauss, Faraday, 
Thomsof, ClauSius, and Maxwell, beyond the achieve- 
ments of Caulomb and of Poisson. The text-books of 
MM. Mascart and Joubert, and of MM. Jamin and Bouty, 
testify to the extension of this'salutary influence. And 


now in the work of M, Gariel we have evidence of the -` 


same progress. For example, M. Gariel breaks’ free 
from servitude to the consecrated term ‘‘ tension,” so 


often misused as a synonym for potential, electro-motive’ 


force, and we know not what; but he uses it, not however 
in Maxwell’s sense as denoting the mechanical stress along 
the electric lines of force, but as the electric force outside 


a closed conductor, or as the equivalent of ~— 4p." 


The ideas of Faraday on the nature of statical induction 


are evidently in M. Gariel’s mind, though we think-he- 


does not give anything like an adequate attention to the 


subject of specific inductive capacity, which, though of | 


immense practical importance, is passed over almost 
without mention. Indeed the faults of the book, if’such 
we may call them in a work of such high scientific 
accuracy, are faults of omission rather than of commis- 


sion. The contact-theory of voltaic action is very slightly . ° 


sketched on p. 107 ; and on pp, 112-115 there is a discussion 
of the phenomenon of the variable state (z.e. of the gradual 
rise and fall in the strength of currents at making and 


breaking circuit), in which all allusion to the self-induction -- 


of the circuit is omitted, and which would probably lead 
a reader to draw the conclusion that the reason why the 
current did not at once attain its full strength was on 
account of bad conductivity of some part of the circuit. 
The portion devoted to Ohm’s4ayv is fairly complete; but 
we think the custom of bringing all resistances to a 
“reduced length”’ in the antiquated fashion of Pouillet is” 


_better honoured in the breach than in ‘the observance, 


Amongst the newer topics introduced, and not -often 


. 
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è found in such treatises, we find Jamin’s researghes on 
laminated magifets, the- thermo-electric effect discovered 
by Bouty:betweer a metal and its salt, the so-called M- 
ternal-current galvanémeter of Conrad Cooke, and other 
matters. - Many of the drawings are new and suggestive, 
though some of them (for*example, the Ruhmkorff’s coil 
on p. 189) are not quite on the level of the usual excel- 

: lence of French scientific illustrations. We Pave serious 

. fault to find only with one minor point ; M. Gariel gives 
in detail the researches of Wheatstone, Fizeau, and 
Guillemix? one the (supposed) “velocity of electricity,” 
without letting his readers know that the apparent velocity 


-of an electzic wave which these observers essayed to de- 


termine, is a very different thing from the velocity of 


‘electricity itself, to which no man can‘assign any definite | 


- value whatever, and which may be infinite or infinitesimal. 
We congratulate M. Gariel and wish his work success. 
e 





Aas ` LETTERS TO THE EDITOR 


, [The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nether can he undertake to return; 
or to correspond with the writers of, rejected manuscripts. 

. No netice is taken of anonymous communications. 
[The Editor urgently requests correspondents to keep their laters 
` as short as“ possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts? 


The Recent Magnetic Storm and Aurora 


THE fcllowing particulars of the magnetic storm of October 

2, and of the aurora which accompanied ıt, may be of interest. 

At 21h, 40m. G.M.T. on October 1, a sydden disturbance of 
the magnetic declination and horizontal force commenced, and 
the motions were rapid, though not exceptionally large, until 
about 6h. 50m. on October 2, when a large decrease of declina- 
tion and horizontal force took place. From about 6h.-50m, to 
zh, 20m, the declination diminished 1°, and the horizontal force 
about 1-7oth part.’ The motions were active till 1zh., less so 

~ till 14h, or 15h., when the disturbance ended. There was much 
activity between gh. and 1oh. 

Both earth-current traces showed a sudden commencement of 
disturbance at 21h, 4om., just as in the case of the magnetic 
registers, the times of greatest activity, and the time of cessation 
of disturbance being also coincident. As is usually the case, 
earth-currents were more active along the north and sauth line, 
“than along the east and west, - 

As regards the aurora, a bright arch exterided along the north 
, horizon to.an altitude of 20° from 6h. 48m. to 74h., and remark- 
-able outbursts of streamers were noted from 69h. to 74h., and 

from gh, 8m. to 9h. 25m., corresponding closely in point of 
‘time with the more active parts of the magnetic disturbance. 
Patches of phosphorescent light were seen in various parts of the 
Southern sky between 7h, and 7h. 36m., and ruddy light (prin- 
- cipally near Arcturus) was observed between 69h. and 74h. 
- - In connection with this magnetic disturbance it is to be 
. remarked that a large spot was onthe central meridian of the 
sun on September 30, having been first seën near the east limb 
on September 25. > It increased considerably in size as it passed, 
across the disc, and its dimensions on September 30 were :— 
length, 108” ; breadth, 65”; area of whole spot (in millionths of 
the sun’s visible hemisphere), 990; of umbra, 215. There was 
a line of smaller spots following it 128” in length, with an area 
of 520, and a spot of considerable size near the equator, forming, 
on October 1, with the Jarge spot, three spots visible to the 
naked eye. The large spot was neaily in the same position on 
the sun’s surface as the great spot of last April, its leliographic 
longizude being 51°, and Jatitudee22° S., whilst the position of 
the great spot on April 10 was long. 65°, Jat. 29° S., and at its 
next return long. 52°, lat. 29° S. W. H. M. CHRISTIE 
- Royal Observatory, Gfeenwich, October 9 
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AN aurora of unusual form appeared here this eyening at 78 
pm. My attention was attracted by a patch of light in the 
south-west about 19° above the horizon, and about 6° in dia~ 


a 
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meter.. On looking to the north, -I saw the usual stredinérs and 


bright light indicating an autora’; presentlf ‘anothér- patch. of ., 


light, similar to the first, appeared m., the ;south-east, and then ` 


others between these two, forming a continuous*arch ‘lying,.as. < ~ 


neat as I could judge, ım the diurnal path of the st-in;mid- 
winter. The arch had a sharp outline below,; and from: the 
brightest portion of it exténded short streamers, -towards-the 
zemth> the colour was a greenish white. In a few minutes the 


-contimmous arch disappeared, leaving the brightest portions, 


which disappeared and reappeared alternately in patches until 
7.40, when the last rather suddenly died out. : - 
- The light in the nor-h was not particularly bright, nor were 


the streamers so continuous or numerous as usual, but that in the’. . 


south showed up most -brilliantly against the black sky near the. ` 
horizon, so much so that the appearance Was as if a dark cloud 
of circular outline was coming up from the sduth, and cutting off- 
the lower portions of the auroral light. ° GEO, M, SEABROKE 
Temple Observatory, Rugby, October 2 a 


a 
r $ k3 





Tue aurora of- Monday, the 2nd mstant, was. succeeded by , 
another on the following night at 11 p.m, It assumed the form. 
of pale streamers issuing from a point in the horizon about north 
by east, and uniting in a similar way directly opposite in the 


“south, like the meridian lines marked on’a globe. The streamer 


crossing the zenith was the brightest. 


A, Percy SMITH 
Temple Observatory, Rugby, October 6, ; 
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THE communicaticn below is from a lady. I was*on the- - 


road from Hilton to this town (and several miles distart from 
theresidence of my correspondent), when I observed the great 
display she alludes to. I also saw the white clouds or nodes, 
and at the moment I thought it was a lunar rainbow, similar to 
one I described in vol. xx. of British Association Reports (1850), 
but upon considering that the moon had not then risen, and 
turning round I saw the grand appearance, d 

` Bt. Ives, Hunts., October 6. J.-Kınc WATTS 


A most splendid and beautiful aurora borealis was visible for - 


a long time yesterday evening, October 2 in this town, com- 
mencing at 6h. 4om. The weather had been precarious all day. 
In the early morning there was a thick white fog, the wmd 
being south-west. The wind afterwards changed from that point 
ta the north-east, then in the afternoon to the north. The sky 
had been much overcast, and some slight showers of rain fell at 
intervals. The wind then suddenly changed to the west, for a 
short time, and then back to the north, gently driving the clouds 
away to the south-east. The aurora then became visible, and 
was most gorgeous and brilliant, throwing up incessantly various 
coloured streamers, and many flashes of white light, which 
passed several degrees beyond the zenith. When the moon arose 
shortly after 9 p.m. the appearance was still in existence, and - 
was very singular znd impressive. ‘During the display and until” 
the aurora had finally disappeared, two large white clouds or 
nodes were visible, one being similar to a large lump,’ and the 
other streaming, and of great brilliancy, in the opposite direction, 
and they continued so for some time after the aurora had finally 
disappeared. ANNE GIFFORD 
Over Cambs., October 3 koe es 


I SEE in NATURE (p. 548) notices of an unusual aurora that 
was seen on the evening of October 2, The following observa- 
tion may be of interest. At 5.30 p.m. that evening, while it 
was still quitedight, I noticed a band of “‘mare’s tail” cirrus 
extending from the horizon about north-east, through the zenith, - 
to the horizon about south-west ; ‘the texture of the cloud—which 
I may mention somewhat resembled the backbone of a fish— 
indicated that it was one of the highest sorts of cirrus, The 
sky at that time was unusually clear of other cifti; and this rib 
attracted my attengion by its unusual length’in isolation. Perhaps 
further obsgrvations may tend to show that these high clouds 
owe something of their arrangement to electrical causes. 

Cheltenham, October 6 . W. LARDEN ` 


— 5 ' 


It may be worth mentioning that the aurora on the evening 
of the 2nd inst. was observed at sea on board the Guion s.s. 
Arizona in about Lat. 51° N. and Long. 28° W., or abot 700 
miles west of Cape Clear, Iefirst noticed it soon after 7 p.m. 
(ship’s time), but the most brilliant display which I saw was , 
bejween 12 and 12.15 p.m? (Q MLT.), when sheets of light 
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resembling the fọlds of a curtain passed rapidly across the | mage’ on paper, for in Expt. 4, Prop. 


northern sky. The light was colourless, with occasional flashes 
of crimson. : H. MELLISH 
Hodsock Priory, October 9 $ 





‘Newton, Wollaston, and Fraunhofer’s Lines 


In most of the current treatises on spectrum analysis, on the 
spectroscope, and on optics generally (Lloyd’s works being 
exceptions), injustice is done zo Newton's care, and scientific 
insight in his optical experiments, when Wollaston’s discovery 
of-the dark lines in the solar spectrum is alluded to, by most 
positive statements to the effect that Newton never used the 
slit, or that Wollaston was the first who ever made observations 
on the pure spectrum. sae 

That the statements are erroneous may be seen by a com- 
parison of t&e following extracts from Wollastan’s paper in the 
Philosophical Transactions for 1802, p. 378, and Newtons 
© Opticks ” edition of 1704. 

Wollaston concludes from his experiments that “ the -colours 
into.,which a beam of white light is separable by refraction, 
appear to me neither 7, as they usually are seen in the rainbow, 
nor reducible by any means (that I can find) to 3, as some 
persons have conceived, but.that by employing a very narrow 
pencil of light, four primary divisions of the prismatic spectrum 
may be seen with a degree of distinctness, that, I believe, has 
not been*described nor observed before.” He describes the' 
experiment as follows :— - 

“ffa beam of daylight be admitted into a dark room by a 
wrevice 1-20th of an inch broad, and eceived by the eye at a 
distance of ro or 42 feet, through a prism of ‘flint glass free from 
veins [italicised by Wollaston], held near the eye, the: beam is 
seen to beseparated into the four following colours only, red, 
yellowish, green, blue, and violet.” THe then describes four 
lines marking these divisions, together with two cthers for which 
he does not offer any explanation. 

Compare with this Prop.'4 of Book I. of the ‘‘ Opticks,” 
which is “To separate from one another the heterogeneous 
rays of compound light.” Newton, after ‘showing at some 
length why he uses a lens to “diminish the mixture of the rays,” 
describes Experiment 11, p. 47, as follows :— 

“Tn the sun’s light let into my darkened chamber through a 
small round hole in my window-shutter, at about ten or twelve 
feet.from the window, I placed a lens, by which the image of 
the hole might be distinctly cast upon a sheet of white paper, 
. » . Then immediately after the lens I placed a prism, by 
which the trajected light might be refrac'ed either upwards or 
sideways.” The ‘‘oblong image” thus formed he received 
upon paper placed ‘‘at the just distance where the rectilinear 


-_ sides of the image became most dis‘inct.’? By varying the size 


of the hole, he made ‘‘the mixture of the rays in the image to 
be as much or as little as I desired.” For this purpose he 

` caused the breadth of the image to be sometimes sixty or seventy 
times less than its length. 


“Vet instead of the circular hole, tis better to substitute an 


oblong hole shaped like a long parallelogram, with its length 
parallel to the prism. For if this hole be an inch or two long, 
and but a tenth or twentieth part of an inch broad or nar- 
rower ; the light of the image will be as simple as before, or 
simpler, and the image will become much broader, and therefore 
more fit to have experiments tried in its light than before.” 

For the-purpose of comparing the simpler light with the more 
compound, he used also a hole of the shape of an isosceles 
triangle, whose base was ‘‘about the teath patt of an inch, and 
its height an inch or more” (the width of which, therefore, at 
a quarter of an inch from the vertex, would be_one-fortieth of 
an inch). The refracting edge of the prism was parallel to the 
perpendiculag of the triangle. The images would therefore be 
“‘equicrural triangles,” “fa little intermingled at their bases, 
but not at their vertices.” * 

He is very emphatic as to the precautions fa making the 
experiments. He was always careful to have the image in the 
position of minimum devfation—all foreign light must be care- 
fully excluded from the chambe® The lens must be good—the 
prism being made of “‘ glass free from bubbles and veins,” with its 
sides truly plane and its polish elaborate.” ‘‘The edges also 
of fhe prism apd lens, so far as they make any irregular refrac- 


. tion, mut be covered with apblack paper glued on.” ‘It’s 


difficult.to get glass prisms fit for this purpose.” 
He did not, as is sonfe§me$ supposed, always receivg the 


ii., p. 22, he says :9“ r 
looked through the prism upon the hole,” r ? - 


_|e That with good prisms, and the great variety of experiments 


which he must have tried, he did not see the dark lines-by Icok- 
ing through the prisms, seems remarkable. It may possibly be 
explained by the fact that ti, the very class of experiments in - 
which he was most likely to discover the lines (and in which 
Wollaston actually discovered them), he found himself obliged 
to rely on ghe observation of an assistant.- This is mentioned on 
p. 92 1n Prop. ii, of the second part of Book I. The proposi- 
tion is ‘4To define the refrangibility of the-several sorts of 
homogeneal light, answering to the several colours.” In this he 
says: ‘‘I delineated therefore in a paper the,perimeter of the 
specium” ... “and held the paper so that the spectrum 
might fall upon this delineate figure, and agree with it exactly, 
“whilst an assistant, whose eyes for disinguishing colours were 
more critical than mine, did by right lines drawn across the 
spectrum note the eonfines of the colours,” 

ALEXANDER JOHNSON 


McGill College, Montreal, Canada, September 19 
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The Spectrosoope and Weather Forecasting 


I MUCH regret that Prof, Smyth should have taken the word 
prognostic, applied to the rain-band a$ a depreciatory epithet, - 
when it was only intended as a term of classification. In com- 
mon parlance any particular “Jook” of the sky is called a 
prognostic, and it is a natural extension of the idea to call the 
“Took ”? of the sky absorption a spectrum prognostic also. 

The question at issue is this, Assuming that the rain-band 
is a quantitative measure of the amount of vapour in a section 
of the atmosphere, why is it of more use in forecasting than the 
numerous sky and other prognostics which also indicate an exces- 
sive amount of vapour, as, for instance, sweating walls, or a sòft sky. , 
Like them, it precedes rain in certain cases, and for the same^ 
reason ; like them, it fails in numerous cases where rain falls 
without being preqpded by excessive vapour quantity; and, like , 
them, it cannot compare in forecasting value with synoptic 
observations over a large area, which correlate moist currents 
with isobaric lines. 5 K 

But there is one case in which the rain-band may give valuable 
information—when we have a vapour-laden upper current over 
a dry surface wind. This often occurs in winter, with a-warm 
south-west current over an area of frost and an east wind, In 
practice this almost invariably makes itself visible by the -long 
converging stripes of cirrus which so often precede a rainy thaw, 
but still cases may occur when no cirrus is formed, or it 1s other- 
wise invisible. Here isa case in point. One spring-morning 
in London there was a thigk fog, with a south-west wind. About 


` 


1 am. the wind shifted to east, the pavement remaining white ~ _ 


and dry ; when, to my surprise, the ordinary spectrum of-a fog 
was crossed by a strong rain-band. Two hours afterwards a 
few big drops of‘rain fell, which soon ceased, and the wind 
returned to the south-west. è . 

The 8 a.m, chart showed London to be then on the northern - 
edge of an anticyclone, with a small secondary ‘cyclone over 
Devonshire ; this moved on during the day, bringing rain with 
it, which soon passed. i i 

We can now estimate the different values of the several indi- 
cations. 
upper current has set in, but not if it is specially vapour-laden. 

The rain-band tells us simply that there is an abnormal amount 
of vapour somewhere, and roughly measures it; by inference, 
from the dryness of the ground, we know that the vapour must - 
be overhead ; in very rare cases the band would speak before 
the cirrus, and in any case would show unusual vapour, which 
the cirrus could only suggest by looking softer than usual. On 
the other hand, the spectroscope would be silent in numberless 
cases where cirrus would indicate rain correctly, and neither 
could tell their story till the vapour-bearing current had set in. _ 

‘Lhe forecaster, who used synoptic charts, would know that a 
damp south-west wind alweys blew over the north-east wind in 
front of a cyclone, and in a case like this could say that as the 
secondary approached, the moist upper current would set in some 
hours before it arrived, and woul@® be so-far ahedd. of any 
prognostic; but he would have no means of saying if the current 
was extra vapour-laden Or-not. 

But in most cases a knowledge of the fact would be -but of 
little service to him. Suppose that in this case there was rain at 
Plymouth, cirrus or rain-band at Portsmouth, and blue sky over 
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Cirrus, 1f there is any, tells that a moist south-west -- 
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fogein London, the knowledge of this rain-band would net help | a blank at this exact date, Lut it is evident that if he travelled at 


him much, for he knows by his chart that rain has already 
set in. 


northwards, eastwards, or southwards. This no prognostic can 
“tell him ; the only known clue to a cyclone path 1s got from a 
knowledge of the yovements of isobaric lines. - In this instance 
the rain in London was, I think, correctly forecast, but unfor- 
tunately such a simple case rarely occurs in this countyy. 
Thus we see that a knowledge of the amount of moisture in any 
current is of only secondary importance to synoptic fogecasting, 
so that if we may welcome the rainband as an addition to our 
old stéck of progyostics, there is little ground for hoping that it 
will be of further service than them. : 
` All that Prof, Smyth claims forthe spectroscope is to act as a 
gauge of pure vapour quantity, but it seems probable that its 
employment may be still further extended, ar 
grounas for believing that an air spectrum may vary not only 
. with the amount of pure vapour, but also with the size, aggrega- 
tion, and physical condition of the condensed vapour suspended 
in it, For instance, take the so-called rain-lines. These may 
appear either alone, or with a rain-band @f any intensity ; so that 
if the band is due to pure vapour only, the lines must depend on 
some other condition Again in sunset tints we have a natural 
spectroscope whose, colours certainly are the product of both the 
quantity and quality of the total moisture suspended in the air. 
I have made a large ‘number of observations on the lurid, 
coppery, yellow, green, and red skies, which form such a large 
portion of all weather lore, but without decisive results ; for sun- 
set spectra are too complicated and too fleeting to be unravelled 
by a small instrument. They certainly seem to differ, but their 
spectra are not so marked as their appearance to the naked eye. 
But even supposing that this idea is completely verified, and 
that the spectroscope can be used as a new weapon of research 
_ to discover the still unknown nature of clouds, and that we are 
“ever able to say that such and such an absorption spectrum belongs 
to such and such a kind of sky, there are no grounds far behev- 


~ ing that we can ever regard these spectra othefvise tha as a new 


set of sky-prognostic:, or tbat as such they will be of more use 
in forecasting than those already known, 

What the use of any prognostics is in forecasting, and how 

‘. they are related to synoptic charts, and how isobaric lines map 

out the shape of 1ain areas, are other sides of the great problem 


of weather forecasting, which cannot be discussed here. 2 


Some may differ from Prof. Smythe as to the forecasting value 
of the rain-band, but all will appreciate the singular skill with 
which he has surmounted the practical difficulties in the way of 
making it a fees measure of atmospheric vapour. 

21, Chapel Street, S.W. October 2 RALPH ABERCROMBY. 


The Comet 


WHEN observing the comet this morning, with 74 inch 
aperture and powers of 70 and 150, I at once noticed that the 
nucleus was far from circular, the length being carefully esti- 
mated at 45” and the breadth at 15, while the measured 
‘t Position ” of the maj. axis was (96°-276°) ; this was also the 
supposed direction of the tail, which had ceased to be visible in 
the increasing twilight. 

"At 6h. om. G.M.T. the place of the comet was 


R.A. = toh. 27m. 3 + § secs. : : 
N. P.D. = 100° 36’ 30” £ 10”, 


These places, taken with the equatorial, were confirmed by 
measures of the not far distant star a Leonis, They differ con- 
siderably from the calculated p!ace given in the Dunecht Circular, 
No. 60, WENTWORTH ERCK - 
Sherrington House, Bray, Co. Wicklow, Uctaber 9 
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‘Note on the History of Optical Glass” 


THE writer-of the article in a recest number of your journal, 
entitled, ‘‘ Note on the History of Optical Glass,” has fallen into 
some historical blanders and apachronisms, which are the ground 

` of my addressing you. MY grandfather was born in 1738, and 
would therefore have been but twenty ygare of age at the date 
when he is said to have made the acquaintance of the elder 
Guinand, then sixteen, in Switzerland. It 1s almost certain that 
he never was there, at any rate not as an “‘illustrious savant,” 
engaged in telescopic experiments. His sister’s memoiis present 
SS - 
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‘What he does want to know is whether the cyclone will move 


There are strong’ 


the time when he withdrew from the Hanoverian military service, 
it was in the character of an obscure young musician. It is just 
barely possible that there may be some foundation for the story 


now #:ven—and if so, I should be glad to learn it—but a totally « 


mistaken colour has been given to ıt by drawing on the futuré. 
What follows is still morz erroneous. Dollond (the elder) was 
at this period at the zenith of his fame as an optician; Faraday 
was not born, and Herschel was an ex-bandsman; jet we 
are told that he ‘‘retmned the following year with Dollond 
and Faraday.” It is probably something more than a mere 
coincidence that about sixty years later the son of that, 
Herschel, the son of that Dollond, and. Faraday, were asso- 


ciated in treating with the son of that, Guinand for the . 


glasses manufactured by the latter. Apart from this, I súbmıt 
that hardly anything new is contributed in the “Note.” , All, 
and more than all, which it contains ‘Will be fqund in the 
Biographie Universelle, under the name GUINAND, where ako 
is mentioned. the. Swiss rencontre, but with the name Droz in 
lieu of “Herschel and Utzchneider.” According to the 
Biographie, Guinand was born ‘about 1745,” and died in 1825, 
It was in 1821 that the Astronomical Society was instigatéd to 
make inquiries (conducted by my father) regarding Guinand’s 
optical glasses, y J. HERSCHEL 


e A “Natural” Experiment in Complementary Colours . 


ABOUT two miles above Ormeim, in the Romsdal (Norway) is 
the well-known Sleitafos, an imposing cascade formed hy the 
impetuous Rauma, which here ; lunges through a deep iocky 


ravine. Fascinated by the scene, I stocd watching the foaminge 


water for some time, and all at once noticed a most beautiful 
and delicate rosy pink tint colouring the foam and spray m the 
ravine. The water, where not,bioken up, was of a green colour, 
and the pink tint was at once explained as its complementary. 
But the point of special interest to me was that this pink colour 
was not visible except on those parts of the spray and foam 
which were in the shade of the gorge. In the full light these 
appeared, as usual, white. The result above described js an 


` 


excellent illustraticn, afforded by nature herself, of the advantage + 


of toning down tha brightness of the white surface, upon which 
we wish to evoke a complementary tint, untilit no longer exceeds 
that of the exciting colour—the green in this case. 
2 Cuas, T. WHITMELL 
H.M. Inspecto¥ of Schools > 
9, Beech Grove, Harrogate, September 11 
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Animal Intelligence ` 


In the article on animal intelligence (NATURE, vol, xxvi. p- 
523), Mr. Morgan seems to me to have inverted the real 


process in the case of what he calls ‘‘isolation,” for ‘he says :. 


“I believe such abstract ideas to be impossible for the brute. I 
believe them to be the outcome of the use of language.” The 
process of abstraction here alluded to is the conception of a 
quality apart from the things that possess that quality, ‘as white- 
ness or edibility. 

I watched a little child: just able to walk alone, 
platform. 
a few seconds, slowly passed its hand over the top, front and 
sides, and then along the edge, clearly testing the sense of sight 
by that of torch. It then did the same with the small wheel of 
a luggage barrow. It was obviously too young to be able to 
speak, but I chink we may safely assume that it got a notion of 
what we call “square” and “round.” Now a dog can readily 
acquire a somewhat similar experience, by finding a barrel to be 
less easy to stand upon than a square box, So far they are 
much alike; the child, however, certainly exhibited a greater 
inquisitiveness than a dog is hkely to do, 2 

It 1s obvious that g do, can receive just the same impressions 
as a child through the senses, so that automatic appreciation of 
the difference Between roundness and squareness is common to 
both ; but, whereas, the dog, as I beligve with Mr. Morgan can 
never get beyond that stage, a clgld, ifnot an infant, can make the 
difference an object of thought or a mental abstraction, even without 
having a word to express it; just as an adult experiencing a new 
but uncorfortable sensation, can think of it, and coin a term to 
express it, say, ‘‘all-overish-ness;” or again, a8 one can Jel 
indignant or benevolent, and at fe same time think about such 
states witnout necessarily giving expression to them. If words 
wereenecessary, as Mr. Morgan s@ems to think, then a deaf- 


on a railway 


It went up to a: quare box, and after staring at it for- 


+ 
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- mute, who had” never been taught to speak, could never rise 


higher than a brute, because he cannot picture ‘* justice” or 
“‘edibility.” But if we recognise the, power to abstract the 
conception of roundness, justice, edibility, &c., then can be felt 
the want of symbols to represent them ; just as a concrete thing, 
say, a tree, needs the word ‘‘tree” to stand for it. Instead, 
therefore, of considering abstract ideas as an ‘‘ attempt to còn- 
ceive a reality-in-thought answering to certain of our symbols,” 
I would completely reverse the process, and make speech itself 
asthe outcome of ‘our ‘power of making abstractions odjects of 
thought, i.e. not only can we be conscious of what is white, as 
a dog also can, but we, and we alone, can be conscious of 
whiteness; and just as the symbol “white” is invented to-stand 
for the concrete, so ‘é whiteness ” is the symbol invented to stand 
for the abstract. GEORGE HENSLOW 
Drayton House, Ealing ` 


. An Insect Attacking a Worm 


Mr, E LAWRENCE'S letter in this week’s NATURE reminds 
me that, walking, now many years ago, on a very hot and bright 
“summer’s day, I saw a huge earthworm crawling across the hard- 
beaten and sun-baked highway. What has brought you forth at 
such a time? I asked, and speedily got my answer. For, coming 
nearer, I found the larva of some beetle holding qn obstinately 
by the poor worm’s tail. I had not leisure to wait the result ; 


~ ~ and indeed, although here memory does not help me, I may 


have interfered on behalf of the worm, and so failed to witness 
anything corresponding to Mr. Lawrence's interesting experi- 
ences. i 

* Evemalthough such encounters as that witnessed by him may 


be but rarely visible, I venture to believe that earthworms very | 


often fall victims to predaceous larvae, Those of the Caribide 
and othe: predacious beetles are common enough, that of the 
well-known ferocious being, the ‘‘rave-beetle” (Staphylinus 
olens), for example, The singular pointed tail-appendage of its 
larva, supposed to assist locomotion, may have a more important 
‘use. Turned to an acute angle with the body, it may effectually 
help the Jarva to hold its place in a worm-hole against the efforts 
of its prey to escape from its jaws. And only when the captured 
worm is very powerful may it be able to come to the surface of 
the ground, dragging its rélentle-s foe along with it. Such, 
indeed, was the worm I saw, which had thriven well in the rich 


, meadow-land bordering the Portobello Road, near Edinburgh, 


copiously irrigated with town sewage, and famous for its fertility. 
It was the largest I remember ever to have seen, to the best of 
-my belief at the time not less than a foot long, while its assailant 
might be about an inch only, more or less WILLIAM SWAN 
Ardchapel, Dumbarlonshire, October 6 : 


Your correspondent, Mr. Edwin Lawrence, is mistaken in 
supposing that the worms of’ England enjoy immunity from 
attacks snch as he witnessed ať Laqueville, I saw, in North 
Devonshire, in the last week of July, 1882, an incident precisely 
like that which he narrates. The insect I should judge from 
his description was identical. What particularly impressed me 
was its enormous strength, for the earth-worm, whicb was a 
large specimen of its kind, must have had at least twenty times 
the bulk of its adversary, and yet the insect, seizing upon the 
middle of the body, dragged it by main force a distance of 
three or four inches, It was cunning as well as strong; for 
when it found ‘that the corpse, dragged loopwise from the 
middle, met with c nsiderable resistance from the stiff wiry 
-grass. it “seized hold of the head, brought it round over the 
middle, and endeavoured to drag the worm lengthwise between 
the opposing stalks. I watched the attack for some time, 
and then removed the insect with my stick to a distance to see 
if it would fired out the worm again, but in doing~so I unfor- 
tunately injured it. When I first saw ıt the worm could still 
crawl, though feebly, but at the end.of the stag it was quite’ 
motionless, HERBERT Rix 

Science Club, Savile Row, W. f 


an 
_ Mr. WALLACE, of Tynron, Dumfriesshire, related to me an 
incident which he was witness to, a few months ago, so similar 


to that related, by your correspondent, Mr, Lawrence, that I 
called his attention to the consmunication of the latter. The 


e worm Mr. Wallace observed, was attacked by the same kind of 


caterpillar-like animal, the edifftrence being that after rguch 
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twisting and wriggling, about two-thirds of the worm broke awaye 
and escaped, leaving one-third in the enem’s possession, upon 
which ıt seemed to settle down for the purpose of a meal. , + 

i J. Suaw 





Chiasmodon Niger andeNotacanthus Rissoanus 


Ir the “singular fish of a deep black colour? with small eyes, 
and a most aéyssal physiognomy,” noticed by Prof. Giglioli 


ow 


x 


(NATURE, @ol. xxv. p. 535) had been a Chiasmodon, that-learned . 


ea A would doubtless have recognised if, and not 
suggested that ‘it may be allied to Malacosteus.” Butin addi- 
tion to the two specimens of Chiasmodon niger reférrgd to by Mr. 
Johnson (NATURE, vol. xxvi, p. 453), it may inter€st ichthyologists 
to learn that a third specimen has been found off the New 
England coast (on the Le Have Bank). Like the others pre- 
viously known it had engorged a fish several times larger than 
itself, Te specimen is now in the U.S. National Museum.- 
Chiasmodon, it may be added, is not at all-related to the Gadidæ, 
as has been supposed by Messrs. Gunther and Johnson, but is a 
true Acanthopterygian fish and the type of a peculiar family— 
the Chiasmodoytide. [In Dr. Giinther’s “‘ system” it belongs to 
the heterogeneous family Trachinide.} $ NG 
With respect to the Notacanthus rissoanus, for which a new + 
generic name has been proposed by'Prof. Gigholi, permit me to 
state that prior designations have been suggested. i 
genus has now received five names, viz.: (1) Campylodon, 
Günther, prov. name, 1861-(not of Fabricius, 1878, and not 
defined) ; (2) Polyacanthonotus, Bleeker, 1875 ;. (3) Zanota- 
canthus, Gill, 1876 ; (4) Paradoxichthys, Giglioli, 1882 ; and (5) 
Teratichthys, prov. name Giglioli, 1882. THEO. GILL . 
Smithsonian Institution, Washington, September 18, .' 





PROFESSOR HAECKEL IN CEYLON- 
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his walks through the Singhalese village, of which he 
preserves so many pleasant memories; Prof. Haeckel 
was particularly struck with the comparative rarity of the 
ra sex, especially of girls between 12 and 20 years 
of age. . ; . 

“ The greater number of children playing in the streets 
were boys. Girls are early accustomed to remain inside 
the huts and employ themselves in household work. 


‘Besides this, they develop very young, being often . 


married at 10 or 12 years old, and old women at 20 or 30. , 
Grandmothers of 25 to 30 are very frequent. A further 
significant fact is the permanent disproportion of male 
and female births anona the Singhalese. The average 
is 10 boys to 8-9 girls. This fact is connected, to some 
extent at least, with the curious institution of polyandry. 
In spite of the efforts made by the English Government 
to suppress this custom, it maintains its ground, especially 
in the more remote districts of the Island. It is not un- 
usual to find two or three brothers with one wife in 
common, and ladies may be found the happy possessors 
of 10 or 12 husbands. These complicated family arrange- 
ments form the theme of many extraordinary stories; but ' 
it is very difficult to distinguish-fact from fable on the 
subject. ... ° - : 

“ The Singhalese have a passion for music and dancing, 
and practise both arts according to a standard of taste 
very different from our own. Their principal instruments’ 
are the drum and the tom-tom, vigorously belaboured 
with wooden drum-sticks ; besides these, they have reed- 
pipes, and a very primitive stringed instrument of one 
string. My evening calm was.often broken in upon’ by 
the din of these ear-splitting instruments, and if I followed 
the sound to its source I- was sure to find, in front of a fire 
under a palm tree, a group of ten or a dozen naked brown 
fellows, gaily painted with white, yellow, or red stripes, 
and indulging in the most extrdordinary antics. A cirele 
of spectators stood round, and followed the ggotesque 
performance,with devdut attention. ia 

these 


“At Christmas time (the Buddhist New - Year) 
evening ‘devil-dances’ are more frequent, and partake . 
=. Continued from p. 503. 
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* Somewhat of the nature of a religious ceremon}. The 


~ 


principal performers are fantastically adorned with 
coloured feathers and decked with horns and a long tail, 
to the immense delight of the youthful portion of their 
audience. Whole troops ofethese demons parade the 
village with mysical accorfipaniments throughout the day, 
the nightly revels being sometimes extended into some- 
what unseemly orgies. 
“The chief of the neighbouring village, Dena-Pitya, 
organised a special Buddhist festival on Decergber 19, to 
which I was invited as the guest of honour, and escorted 
in grand” proeession. Ten or twelve old close-shaven 
priests of Buddha in yellow gobes received me under the 
shade of a gigantic sacred fig tree, and led me to the 
sound of marvellous singing within the flower-decked 
temple. Here I was shown the greatimage ef Buddha 
and the wall-paintings (scenes from the life of the God) 
were explained to nie. Then I was conducted to a chair 
of, state placed under the shade of a banana in front of 
the temple, and the actual perforymance began. A band 
of five tom-tom beaters and as many pipers set up a noise 
which would have wakened the dead. Then two dancers 
upon stilts executed a series of wonderful. evolutions. 
While they were proceeding, the chief’s daughters, well- 
grown, black-haired girls of from 12 to 20 years of 
age, offered cocoa-nut shells filled with toddy or palm 
wine, and sweetmeats and fruits for refreshment. A 
long speech was addressed to me by the priest of which, 
unfortunately, I did, not understand a word; but I ima- 
gined the subject of it to be the honour which I had done 
him by mv visit. The same idea was pantomimically 
expressed by a band of ten naked, painted, and bedizened 
devil-dancers, jumping and whirling round my throne 
like madmen. When I was at last permitted to break 
up the sitting and return to my bullock-cart, found it 
full of the finest bananas and cocoa-nuts placed there as 
a parting present from my friendly entertainers. .. . 
... “One of the most lovely of the coast lagoons (or 
obds) within an easy distance of Belligam, is that called | 
Boke Wewa I am indebted for the pleasant days I 
spent there to my good friend the Arachy, or second 
headman of Belligam. He owned a large tract of land 
close to the lake, planted partly with different fruits, 
partly with lemon grass, on which he employed from 30 to 
40 labourers. The road to Boralu turns off before Dena 
Pitya, in a north-easterly direction, now passing through 
lovely ‘palm woods or luxuriant jungle, then across 
light green paddy fields or marshy meadows, where black 
buffaloes lie in the mud, and pretty white herons seek 
their prey. After several miles of this, we come to the 
lovely lagoon of Boralu, the road sometimes skirting its 
shores, sometimes making wide detours. The banks are 
covered with the most luxuriant vegetation, and the back- 
ground is composed of thickly-wooded hills. A little 
island ‘covered with trees lies solitary in the midst of the 
Jake. The numeroús tongues of land projecting from the 
shore far into the water give a peculiarty varied charm to 
the scene; but its principal attraction lies in its intense 
loneliness and the entire absence of human cultivation. 
The impression is not destroyed by the carriage-road 
along the shore, for this is quite concealed by a thick 
growth of shrubs on either side. The lagoon and its 
vicinity are mich in animal life. I never visited it without 
finding the great green lizard (Hydrosaurus salvator) six 
or seven feet long, sunning itself on the banks, and once 
I was startled by a huge serpeng twenty feet long (Python 
molurus). Unfortunately the monster slipped off the 
rocks into the water before I could take aim at him. A 
more exciting chase was afforded by the apes, whose 
chatter was to be heard on every, side. I shot several 
fine examples of the yellow-brown ‘Rilawa’ (Macacus 
sinicus) and of the great black ‘Wanderu’ (Preséydis 
cephalopterus). But swimming birds were more enticing 
still to the sportsman, and I secured many species of 


. © 


EC 
water-hens, herons, ibis, flamingoes, pelicans, &c. They 


came flying over the lagoon ın large flocks towards sun- * 


down, seeking their nightly quarters; I once brought 
down half a dozen in a quarter of an hour. The thick 
brushwood of the banks, with its lovely golden cup- 
shaped cassia-flowers and purple melastoma, harbours 
many smaller birds. ... Besides birds, apes, bats, 
lizards, &c,, I once shot-a great porcupine more than 
three feet long (Aystrix leucura}. Butterfhes and beetles 
also abound in great varieties. The marshy meadows 
near the lagoon are often covered with gigantic examples 


of insectivorous pitcher-plants (Méegenthes distillatoria). , 


The elegant pitchers, six inches loag, covered with a 
closely-fitting hd, were sometimes full of captive insects. 
Brilliant-hued Ampelsd@ and lovely hongy-suckers (/Vec- 
tarinīæ) sport among the blossoms with th humming- 
birds that they resemble. .. . A saunter round the lake 
leads through the most beautiful part of the forest. In 
some places the tangle of creepers, Avzstolochia, pi- 
peracza, wild vines and pepper plants, dauhinte and 
oignonia, are so intertwined among the branches of the 
trees that only a few gleams of light can straggle through 
them, and no progress 1s possible without the aid of theknife 
at every step. 1 often sat for hours with my sketch-book 
open before me trying to seize one of these forest views ; 
but I scarcely ever succeeded, owing to the difficulty of 
knowing where to begin; or when I had ‘begun, how to 
repraduce such bewildering luxuriance of foliage, The 
Arachy cultivated lemon grass upon the rounded hills 
that surrounded his garden; from this very dry grass a 
simple process of distillation extracts a fragrant and much 
prized perfume. The whole neighbourhood is penetrated 
with the scent. The workmen who are occupied with.the 
distillation and with the cultivation of the bananas live in 
about a dozen scattered huts clustered under.the shade of 
breac-fruit and jak trees ; groups of slender areca and 
cocoz palms, with here and there kittuls and talipats spread- 
ing their feathery crowns high over the level of the forest 
mass, betray the hiding-place of the little bamboo huts. 
My visits to them, and my intercourse with their friendly 
inhabitants taught me almost to envy their simple and 
natural mode of existence. They are all pure Singhalese, 
cinnamon-coloured and delicately formed; their clothing is 
limited to a narrow white cloth round the loins. The bright 
pretty boys were eagerly glad to help me in ‘collecting 
birds and insects, while the graceful black-eyed girls 
twined garlands and adorned my ox cart with flowers. 
At evening time, when the swift-footed bullocks had been 
harnessed to the cart, and I had taken my place by the 
Arachy, our rapid start was-a special delight to the 
children, and as we rolled along the lovely banks of the 
lagoon we were usually followed by a swarm of twenty or 
thirty gay little creatures, shouting and waving palm 
leaves, or pelting us with flowers... . 

“The most distant excursion that I undertook from Bel- 
ligam at the close of my stay there was to the southernmost 
point of Ceylon, the far-famed Dondera Head., The town 


of Matura lies a couple of miles to the west on the shores - 


of the Blue Sand river (Nilwella Ganga). The road from 
Belligam to Matura is the continuation of the lovely 
avenue of palm trees which leads from Galla to Belligam, 
and affords the same variety of luxuriant and beautiful 
scenery. Arrived at Matura, a town which has lost much 
of its prosperity since the time of the Dutch dominion in 
Ceylon, I refreshed myself with a cold bath and did 
ample justice to. the English luncheon provided by my 
friends. Thus fortified I determjned to lose no time in 
setting off on the proposed expedition, in company with 
the chief laugakuhn, the most distinguished Singhalese 
on the whole island. He is, in fact, the last male descen- 
dant of the ancient line of Kings of Candy, and residesen a 
handsome palace at Matura,near the mouth of *the river. 
A month previously he had paid me a visit at Belligam, 
and, presented mewith sevéral, rare and beautiful birds. 
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My visit to Mafura was made at his request, and-the re- 
ception he gave me was kind and flattering ın the extreme. 
He insisted on driving me to Dondera. His carriage, a 
well-appointed English phzeton, was drawn by two” fine 





- horses of Australian breed. A handsome black Tamil in 


a red turban and silver-laced livery, ran before’ us all the 
way... 

“The long blue peninsula of Dondera Head, with its 
forests of cocoa palms, is visible on the road from Matura 
long before it isi1eached. It is the most southerly point 
of Ceylon, lying at 5°56’ N. latitude. For more than 
2000 years the temples erected on this spot have been 

„the object of pilgrimages, only second in fame to those- 
to Adam’s Peak. Thousands of pilgrims and devotees 
flock here pvery yeat, and the temples have been’ dedi- 
cated alternately to Buddha or Vishnu, according as the 
native Singhalese or the Malabar invaders had the upper 
hand. Three hundred years ago, the chief temple'was 
an Indian building of the first rank, so large, that from 
the sea it appeared a considerable town ; its numerous 
pilars and statues were richly decorated with gold and 
‘precious stones. In 1587 all this magnificence was de- 
stroyed by the Portuguese, who carried off the 1ich spoils 
-of the interior of the temple. The enormous extent of 
the building may be estimated by the ruins which remain. 
In ane corner a very large Dagoba has been left standing 
close to several ancient and colossal Bo-gas or sacred 

*fig-trees. The ruins of a smaller temple are to be seen 
on the narrow tongue of land which forms the extreme 
southern point of Dondera Cape, They-consist of octa- 
gon pillars of porphyry, rising in lonely desolation from 
the granite rock, and washed by the foaming surf which 
-surrounds it. At low tide I collected many curious 
marine animals in the natural basins among these rocks, 
and sat for a long time lost in thought upon this, the 
most southerly point I had ever reached. It was late in 
the evening before we returned to Matura. ' The follow- 
ing day (January 19) was dedicated to a long marine 
excursion. The chief, Ilaugakuhn, had placed a capital 
sailing canoe at my service, and my trip extended a long 
way to the south of Dondera Head It was glorious 
summer weather, and the noith-west monsoon blew so 
strong that it was all my boatmen could do to keep the 
canoe from capsizing. Our speed was almost equal to 
that of a powerful steamer. No better illustration could 
have been found of the ease with which the narrow Sing- 
halese canoes cut through the waves, or rather, glide 
over their crests. As the island receded from our gaze, 
we had a lovely view of the blue mountain masses, 
crowned by Adam’s Peak, rising from the palm forests of 
the plains. 

“After about four hours of this rapid sailing we became 
aware of a broad bright s:reak on the surface of the, 
ocean, extending in the direction of the monsoon, from 
noith-west to south-east, and about a mile wide. I pro- 
nounced it at once to be a pelagic stream: or current, one 
of those narrow ocean rivers which frequently occur both 
in the Ocean. and the Mediterranean Sea, and which owe 
their origin to the amalgamation of huge shoals of marine | 
animals. -As we drew nearer, my surmise proved conect, 
and I was rewarded with an extraordinarily abundant and 
interesting capture. A dense mass of pelagic animals, in 
endless vaMlety, besides numerous larve of worms, star-. 
fish, crabs, molluscs, &c., swam hitler and hither, and 
all the vessels I had with me were speedily §lled: I only 
-regretted not to have brought enough to contain speci- 
mens of all these zoological treasures, among which were 
many rare and hitherto und&cribed varieties. I returned 
to Matura late in the evening, richly laden with booty, 
which would provide me with interesting work: for many 
years tg-come. It was a pleasant reminiscence of the 
fifth degree of north latitade. My Singhalese were so 
skilful in taking advantage of the monsoon, that we re- 
turned almost as quick#y as we had gone, and landed 
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‘amazement fo them all these weeks. 


e : ee 
safely atthe mouth of the River -Nilweila. The view of 
¿his delta from the sea is very picturesque, and both 
banks of the river are’ thickly wooded. I went up’ the 
stream in a cance on the next day, and was filled with 
fresh wonder at the unexdmpjed luxuriance of thé forest 
vegetation. e ' . 

“A melancholy task awaited me on my return to Belli- 
gam. Iad to bid farewell to the spot òn which I had 
spent six of the happiest and most:interesting weeks of 
my life. * The impression of this parting is as vivid in my- 
mind as if it were still to come. The familiar qoom which 
had served me for parlour, bedroom, and study, for labora- - 
tory, museum, and -painting-room, with all the pleasant 
memories that had centred in it, was' empty and bare. 
In front of the house, under the great teak tree, 'stood the 
two bullock-carts laden with my thirty chests of speci- 
mens, &c. Beyond the garden-gate were ranged row upon 
row of the brown villagers watching the departure of the 
stranger who had begn so great an object of curiosity and 
I took leave per-', 
sonally of the two chiefs and of all the more important, 
inhabitants of the village. Good old Socrates, with 
sorrowful mien, produced for the last time the best of his 
bananas and mangoes, annonas and cashu-nuts. For 
the last time Babua climbed my favourite palm to offer 
me one more draught of sweet, cool cocoa milk. Hardest 
of all was the parting with my faithful Ganymede. ' The 
poor lad wept bitterly, and earnestly begged me to take 
hem'‘with me to Europe. It was in vain that I sought to 
persuade h:m, as I had often done before, that this was 
impossible, and that he could not live in our icy climate 
and beneath our grey skies. He clung fast round my. 
knees, and assured me that he was ready to follow me 
anywhere without hesitation. I was obliged at last to 
disengage myself almost by force, and mount-my vehicle. 
As-I waved a last adieu to my dark-skinned friends, I had 
all the feeling of Paradise Lost--‘Schoner Edeistein! ' 
Bella Gemma !’” -= - 
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THE SANITARY INSTITUTE ' 


NE of the-first objects which the Sanitary Institute- - 

- of Great Britain has set itself to accomplish is the 
diffusion throughout the country.of such information as 
shall lead to increased, knowledge concerning the laws ot 
health, and to an improvement in the conditions under 
which people live. Amongst the means by which it is ' 
sought to attain this object at each annual congress, is 
the delivery of public addresses in the several sections. 
This course was, as usual, followed at Newcastle-on- 
Tyne, and many of the addresses contained matter ‘of 
much interest. ae 

Dr. Embleton as a resident in the borough visited by ~ 

the Institute, referred to such ‘measures as had. been 
adopted in Newcastle to secure greater cleanliness 
of air and water. He deplored the manner in, which air _ 
was still contamfnated by the products of the combustion 
of coal in'the large manufacturing districts; he vividly 
described the conditions resulting from the constant in- -^ 
halation of the solid and gaseous matter contained in- 
smoke, and having reference to some of the principal 
local trades, he explained how hurtful from an economical 
point of view was the diffusion into the atmosphere of the 
valuable, unburnt, and therefore wasted carbon, the car- , 
bonic acid and oxide, the sulphurous acid, and the fumes 
of hydrochloric acid, of lead, copper, arsenic, and other 
vapours. Looking hopefully into the future, and antici- 
pating that with the growth, of knowledge in matters 
relating to health, there would also -come a material 
increase in the dutatign of human life, he sougitt to give _ 
some estimate of the normal length of the life of man. 
Accepting the rule laid down by Buffon and Fleurens that 
the full term of normal life is dependent upon the age at 
which growth is completed, he pointed out that according 
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“to” Dr. Quain,. the epiphyses of the long bones bf the 
extremity in man are not perfect as regards their ossifica~ 


* tion until tke age of from 23 to 25 years. At that agè 


- existing circumstances is slightly under 41 years. 


natural growth is finally completed, and Fleurens, multi- 
plying-this age by 5, brought man’s normal age to some,125 
years. Di, Faw has been fess hopeful, and has regarded 
the natural term of human life as at about 100 years, where- 
as he has shown that the actual mean age at dgath mie 
an, 
according to Dr. Embleton, is .himself greatly go blame 
for his shor: existence, and he urged his hearers not to 
-go away fontented, merely because health officers were 


sæ - now devoting all their time ta, the removal of conditions 
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inimical to life, but rather themselves to attend to the 
sanitation of their bodies, their houses, and their sur- 
roundings.—-Mr. Henry Armstrong, Medical Officer of 
Health for the City, gave a somewhat detailed history ‘of 
Newcastle, from a health point of view. Having regard 
to the many difficult sanitary problems to be dealt with, 
he urged that it was necessary to remember the extreme 
‘antiquity of the borough, and in estimating what had 
been done. to compare the present with the more remote 
past. In the thirte@nth and fourteenth ‘centuries, epi- 
demics, which lasted from one to three years, occurred 
in the borough. In the time of James I. so little regard 
was had to cleanliness, that the “dunghill” within the 
castle precincts “ had increased to such a size and bigness, 
“that it was in length 98 yards, the depth of it was 10 
yards, and the breadth of it 32 yards,” some 27,000 tons 
of filth having thus been allowed to accumulate. In the 
seventeenth century the Great Plague was one of eleven 
epidemics; it alone caused 7000 deaths, and it led, by 
the almost complete desertion of the town and port, to a 
ruined trade and wasted treasury. Even in 1853, at the 
date of the then prevailing cholera efidemicy it 1s re- 
ported that the town so abounded in narrow yards, lanes, 
and “entries,” that in one district alone there were streets 
exceeding a mile in length, which had an average width 
of some four feet only. Since then, rapid progress has 
-been made ; good water, improved sewerage, and better 
dwellings have been provided, and although much remains 
to be done in an ancient city which is in certain parts so 
crowded as to prevent that proper movement of air about 
dwellings which is necessary to health, yet the reduction 
of the yearly death-rate per 1000 by ten in as many 
„years, and the diminution in the $ame time of typhus to 
one-fifth of its prevalence in the period immediately before, 
are matters of congratulation, and tangible results af good 
work effected.—Prof. Henry Robinson, in dealing with 
the question of house sanitation, pomted out that not one 
quarter of the dwellings of all classes—high or low, rich 
or poor—are free from dangers to health, due to defects 
with respect of drainage, water, or -ventilation, and he 
gave a summary of the rules which should everywhere be 
laid down to secure entire disconnection between the in-- 
terior of houses and the public sewers, basing his remarks 
-iù this connection on the model serieseof bye-laws issued 
by the Local Government Board. Mr. Robinson’s esti- 
-mate of the proportion of unhealthy houses is, we fear, 
below the mark, and in towns it is probable that the 
‘houses of the well-to do exhibit greater sources of danger 
than those of the poor, and this by reason of the number 
of pipes passing from cisterns, baths, sinks, lavatories, 
&c., directly into the drains. By means of these direct 
connections sewer air can, notwithstanding water-traps, 
‘easily make its way into dwellings, and the more 
numerous they are, the greater the danger. Dealing with 
the question of sewer-ventilation, Prof. Robinson urged 


. the necessity for fregutnt ventilating-apertures.in the 
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course of the public sewers, and in gonsidering the best 
method of effecting this, he objected to-the construction 
-of ventilating shafts in connection with dwellings, deem- 
ing it desirable that the ventilation of the main sewer 
should be accomplished independently of the ventilation 
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of house drains. On the question of water-supply, Prof. 
Robinson pointed out, as we had already done in’ com- 
menting on Capt. Galton’s addréss, that chemical analysis 
could not be regarded as alone sufficing for the deter- 
mination of the wholesomeness or otherwise of a 
water-service, especially in the case of rivers liable to 


contamination by animal organic matter, and he laid it 


down as a rule that the only way to insure perfect safety 
was to exclude all waters which were not altogether free 
from the possibility of pollution. The view held by Mr. 
W. G. Laws on sewer ventilation differed entirely from 
those of Prof. Robinson. He advocated the extension 
upwards of the soil-pipe of houses im such a way as to 
convey a current of sewer air through the house drain to 


a point above the roof, and hence he gbjected to the. 


existence of a trap in the course of the house Yrain-to the 
sewer. There is one fatal objection to this system; and 
that is, that if the slightest failure occurs in the plumber’s 
or mason’s work, the foul air from the sewer makes its 
way into the houses, 2 result which has often ensued, and 
this with fatal consequences. By the adoption of the 
principles laid down in the Model Byelaws, and which 
received Prof. Robinson’s commendation, a current of 
fresh air instead of foul air would constantly pass through 
the house drains, and this is the result which architects 


should aim at securing. How far the “gas chimney” | 


advocated by Mr. Laws would answer, it is difficdlt to 


say, but we would point out that as yet the Legislature. 


has given no powers to enable authorities to make use of 
dwellings for the purposes of the ventilation of public 
sewers,—Mr. E. C. Robins, F.S.A., drew the attention.of 
the -Congress'to the admirable work on the exclusion of 
sewer air from houses, which has recently been published 
by Dr. Renk, of Munich, and which deals with this im- 
portant question in much detail, and in a thoroughly 
scientific spirit. One very important question is raised 
by Dr. Renk, namely, whether the mere jnhalation of air 
from sewers is ever provocative of specific forms of 
disease. He is inclined to the opinion that the particular 
matter of infection cannot ‘pass into the human system by 
means of the superincumbent air alone. , Doubts as to 
this have been raised before, but the emanations from 
sewers are largely composed of aqueous vapour, which 
must be regarded as capable of holding infective matter 
in suspension, anc Dr. Frankland, in his paper before 
the Royal Society, has shown that in the process.of the 
breaking of minute bubbles on the surface of flowing 
sewage, liquid particles capable of conveying infective 
solid particles are largely transported into the surrounding 
air.—Mr, James Leman contributed a useful paper sum- 
marising the conditions under which it is desirable as far 
as possible to separate rainfall from sewage with a view 
to securing an efficient method of sewage disposal. The 
adoption of the so-called “ separate system” has unques- 
tionable advantages as regards towns which are so cir- 
cumstanced that it becomes imperative to 1educe, as far 
as possible, the amount of liquid to be dealt with at the 
outfall, but it can never be absolutely carried out, for it is 
nearly everywhere necessary to admit into the sewers 
such rain-water as that which falls on the surface of roads 
and which is liable to be contaminated, and also to make 
provision for the occasional flushing of sewers during 
storms.—Dr. Bartlett, F.C.S., communicated an inter- 
esting paper on the influence of suspended matter on 
health. He detafled at some length a series of failures to 
procure spécimens on the one hand, of the infectious 
matter of the various contagia, and, on the other, of 
the particles which swarm ig the air emanating from sewers 
and other sources, and which give rise to unwholesome 
conditions of air. He next described how resort was had 
tothe peculiar and beautiful waste product of the smedting 
furnace, slag-weol, as a ee through ‘vhich to filter 
air, and how by its means floating particles composed of 
livjng organic måtter, consistipg in part of*cells or cor- 
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puscles of animal origin had been found in air which had 
been vitiated from certain sources, and how by means of 
the discovery the sources ofevyil were detected and hence 
done away with. . Dr. Bartlett holds a strong opinion 
against the probability of finding specific disease germs in 
any form by which our present powers of observation can 
recognise ‘them, but he is equally impressed with the 
indications afforded by the results of some of his experi- 
ments as to the noxious influence of animal organisms, 
including, perhaps, the specific matter of the various 
contagia and of tubercle, which are often contained in 
impure air, . 3 $ 

Capt: R. T. Hildyard drew attention to the influence 
for good which might be exerted by medical men if, in 
the course of their private practice, they had more 
regard to the sanitary ccnditions under which their 
patients were living.—The Hon. J. A. R. Russell brought 
gether a large amount of carefully-prepared meteoro- 
logical and other statistics to show how climate improved 
with slight elevation. In a series of conclusions to which 
his observations had led, he pointed out how the ranges 
of temperature, yearly, monthly, and diurnal, were less at 
-certain elevations than in lower sites, and he regarded it 


most desirable that every house should be built on archese 


or on piers admitting of ventilation above the. ground 
level, and that in country districts no house should be 
conSidered habitable of which the floor is on a level with 
or below the ground.—Miss Yates, Hon. Sec. to the 
Bread Reform League, pointed out the advantages of 
wheat-meal bread over white bread, both as regards its 
nutritive properties and otherwise, and urged its general 
use‘as a means of promoting national health, especially 
amongst the classes depending on bread as their main 
article of food. 


ON THE PERCEPTION OF COLOURS BY THE 
ANCIENT MAORIS 


J5 an interesting paper on this subject by Mr. Colenso, 
he gives a great deal of information on this subject, 


derived from his individual experience during a very long’ 


period of dwelling among the Maoris, and that before the 
country was settled, and by his having travelled very much 
among them, frequently in parts where no white man had 
ever been, sometimes on the battle-field, both during and 
after the fight, ever with them as medical man, often in 


the confidence of their best head men. , The colours of 


black, white, red and brown were the prized and favourite 
‘ones. The purer states, especially of each of these 
„colours were highly valued, to which may be added green 
and yellow. These several colours and their varying hues 
comprised nearly all that pertained to their dresses and 
personal decorations, to their principal houses and 
` canoes. -In the olden times a chiefs house might truly 
be called a house “of many colours,” which were artisti- 
cally and laboriously displayed. Each tint or shade of 
colour bore its own peculiar name plainly and naturally, 
or figuratively sometimes both. They possessed a fine 
general discrimination of the various shades and hues 
and tints ; they could givé an accurate description of a 
rainbow, of all its various colours; they noticed the iri- 
descent hues of the-feathers of a pigeon’s neck, of some 
shells, and the delicate evanescent tints on the ventral 
surfaces of many fish. From their general hues alone the 
Maoris could accurately tell whether far off anal to them un- 
known districts.were covered with a vegetation of fern or 
flax (Phormium) or grasses, but far above all their fine 
«discrimination of delicate hu@s and shades was correctly 
- shown in their nice distinction of the various tints of the 
.. flesh of the several kinds of kumara and taro. Once 
tratelling on the coast, nearly forty years ago, Colenso 
met an old chief who told hèm that long ago he had tulti- 
vated a variety of the tgro, which is called Wairuaarangi, 
but that it had long beemlost. Knowing this sort som 
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havifg met it in the north, and remembering the delicate 
and curious pink colour, Colenso tested the knowledge of 
the chief by asking what colour it-was, which he imme- 
diately minutely described. They had early succeeded 
in getting brilliant black&pd red dyes. ‘The old Maoris 
had a peculiar bias toward$ neutral celours. Blue was 


“certainly known to them, and they obtained it from two 


sources, gne mineral, the other vegetable’; and they. had 
even distinct names for several shades of blue. Through- 
out this paper Mr. Colenso criticises and contradicts 
many of the assertions made by Mr. Stack, frgm probably 
an insufficient knowledge of Maori, in a*memoir recently 
published on the colour-sense of the Maoris (Trans. New 
Zealand Institute, vol. xiv. p. 49). 
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FRIEDRICH WÖHLER 


W OHLER is dead. A man, who was born four years 
afters Priestl@y died, who worked with Berzelius, 
who was engaged n chemical research when the bril- 
liant genius of Davy was ranging over the whole field 
of chemical phenomena, who was contemporaneous with 
Liebig and Graham—this man has but now passed away 
from our midst. - $ 
Wöhler witnessed, and well bore his part in helping on 
the many great advances which chemistry has made since 
the science was founded by Black, Priestley, and Lavoisier. 
e Friedrich Wöhler was born in 1800 near Frankfurt ; he 
graduated as Doctor of Medicine at Heidelberg in 1823, 
but in place of pursuing the study of the uncertain art of 
medicine, as he tells us in his “ Reminiscénces,” he deter-, 
mined to devote himself to the more exact science of 
chemistry. Recommended to Berzelius by Gmelin, Wöhler 
spent the winter of 1823-4 in the laboratory of the great 
Swedish chemist. - í 
_ As we read the Reminiscences of Wöbler’s youth—pub- 
lished a few years ago in the Berichte of the Berlin 
Chemical Society—we are ready to exclaim that it was 
impossible that, with the appliances which he had at his 
command, Berzelius could accomplish chemical work of 
any value. A few tables, an oil lamp or two, a large jar 
of water, basins and flasks—that’was nearly all. The 
ancient Anna cooked in the kitchen, where also stood 
the sand-bath and the rarely-used furnace ; Anna still 
spoke in these days of” oxidised marine acid gas;” but’ 
Berzehus was beginning to think that it might be better 
to say chlorine. A 
_Five years later we come to a date memorable in the, 
history of chemistry. Hitherto it had seemed as if the 
boundary which chemists had found it convenient tọ draw 
between organic and inorganic chemistry. had a real 
existence in nature ; but Wohler’s preparation of urea, in 
1828, from constituents of mineral origin, showed that 
this chemical boundary was as unreal as any othier drawn 
by the too ardent devotees of system; and that, as 
Graham said, inenature “ distinctions of class are. never 
absolute.”- The artificial barrier broken down, the living 
science of the chemistry of carbon compounds rapidly 
grew and overspread the place where the dead wall had 
been. Wohler’s discovery seemed a small one at the 
time, but what great fruit has it borne : 


“ Walls admit of no expansion, - 
. Trellis work may hapiy flower 
Twice the size,”’ 


About this time (1830) the reaction led by Dumas 
against the Berzelian system of classification was growing 
in strength ; ın their zeal to overthrow the evils which, 
had arisen from the agiom of the Swedish chemtst—that 
every compound must be built up of two electrically 
opposed parts—chemists had sought likewise to demolish 
the conception of compound radicles, which formed so 
marked a feature of the Berzelian system. ` 
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t the ‘classical research of Liebig and Wöhler on 
of bitter alnfonds *-in 1832, recalled investigators 
the true paths of advance. By recognising the exist- 
ce in a series of compound molecules of a group of 
lementary atoms—which groyp they called dexzey/— 
ebig and Wöhler were able te bring together, and so to 
explain the: properties of compounds derived from this 
il; compounds which to the less imaginative chemist 
appeared to belong to altogether different dasses of 
Bodies, o o 

Thus was inaugurated the modern conception of com- 
pound radicle, a conception which, being much more 
tic than thaf of the Berzelian radicle which preceded 
, and being at’ the same time sufficiently precise, was 
lestined to lead to that of a replacing value for eack 
adicle, and so to be merged in the wider hypoghesis of 
the chemical equivalency of elementary atoms. 

©- But in other and different fields the influence of the 



















and of nickel? Was it not he who taught us how to 
separate cobalt from nickel and from manganese? Did 
we not learn from him much concerning the properties of 
_chromium, tungsten, tellurium, arsenic, and titanium ? 
His researches have thrown light on the chemistry of 
lladium and iridium, of beryllium and yttrium, and 
argely on the properties of silicon. © 
In 1833 Wöhler published the “ Grundriss der Chemie.” 
book which is: known wherever chemistry is studied, 
d which has been translated into the English, French, 
itch, Swedish, and Danish languages, 

1861 the publication of his “ Mineral Amalysis” 
tiched analytical chemistry with methods of rare 
racy and general applicability. 

öhlers translations into German of the LeArduch and 
te of Berzelius brought those classical works 
each of every chemist. 

it shall be said of the influence of this great 
of mature on others? Many a chemist looks to 
ttingen as to the place where he learned what research 
jeans.” 

< He has lived long and nobly; he has seen chemistry 
grow from a feeble plant to a spreading tree, and to that 
growth he has in no small measure ministered. 

: M. M. P. M. 




































ALMOLITHIC GRAVELS OF NORTH-EAST 

eee LONDON 
[ERIN G the present spring and summer several new 
~~ and instructive sections through the beds con- 
aining Palzolithic implements have been laid open at 
nd near Stoke Newington, For the first time in my 
emory sections have been exposed which show the real 
eof the beds near the valley of the "Hackney Brook, 
ogether with the older deposits on which they rest, 
stoke Newington, Highbury, and Hackney are now so 
“much built over, and where not built over, the surface of 
the ground has been so much disturbed for market 
gardening, brick-making, and excavations for sand and 
“gravel, that ene might live near the place for a lifetime 
and never see a section of four feet which would show 
the true nature of the uppermost deposits. 
> In NATURE, vol. xxv. p. 460, Iedescribed the “ Palee- 
lithic Floor” lighted on by me at Stoke Newington. 
bis “ficor” is a place where Paleolithic implements 
d flakes occur in large@mumbers. They are found about 
ur feet beneath the surface of the grofind, and nearly ail 
samples are as sharp as knives. That this was 
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lly a working place where tools were made in Palæe- ! S| 
hic times is proved by the fact of my replacing flakes ! thin coating of sand ; the men ethen walked over 
. ; SEES 
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cn to the blocks from which they were ogiginally struck - 
Hitherto 1 have described this “floor” as belonging tothe. 
Hackney Brook, and Dr. John Evans, in his “ Stone 
Implgments of Great Britain,” p. 523, says: “The 
Shacklewell gravel lies on the slopes of the valley” 
of the Hackney Brook.” This in one sense, is really 
the case, but recent sections show that. the Hackney ~ 
Brook is quite modern, that it has cut its. way through 
the Shacklewell grave's and only. slightly d 
them; in some places it has. washed the 
lithic Floor” quite away. The. “floor”. 
longs to the Thames and the Lea, and one part 
ef it occurs at the point of the former çonfluence of the 
two streams at four miles north of the Tower of London. 
It is also older than the ‘“‘trail’’? pr “warp’’. of the- 
Rev. O. Fisher which occurs just above the “ floor.” 
The “floor ’ I now find to be by no means restricted to 
the slopes of the Hackney Brook, for I have seen a good 
section of it with tools and flakes ¿z sé at three-quarters 
of a mile to the east of the stream and quite removed from 
its slopes. The present Hackney Brook may pos: 
follow some old depress:on left by previous denudatio: 
the north bank and bed of the ancient Thames, but that” 
„sall. Ihave no doubt that the unabraded. implement. . 
found at the bottom of a sand and gravel pit at Highbury: 
by Mr. Norman Evans (‘Stone Implements,” p..525) and 
compared by Dr. John Evans to the tools from Hoxne, 
High Lodge, and the cave of Le Moustier, really belongs į 
to the “ Paleolithic Floor,’ for I bave an example recently = 
found by myself near the Highbury position, which [know 
came from the “flocr,’ for I there saw the “floor” in © 
section. The unabradec implements, from their character 
and position clearly belong to a recent Palaeolithic period, 
and they agree partly with the Le Moustier examples, but 
the Hackney Brook is far more modern than the most 
recent of Palolithic times. At first the evidence seemed 
to indicate that the men worked on the old banks of the |, 
brook ; it is now clear, however, that it was on the im- 
mensely older banks of the ancient Thames, that the. . 
men really fabricated their tools. aes 

As no section through the “ Palzeolithic Floor” has 
hitherto been published, the accompanying illustration, ` 
Fig. 1, engraved to scale, will give an idea of its nature. 
The upper part of the illustration shows a section, facing 
the east, 300 feet long from north to south. It is taken 
through the gardens between Alkham and Kyverdale 
Road and south of Cazenove Road—the latter is shown 
on Stanford’s Library Map of London. It is north of, < 
and close to Stoke Newington Common.. The south end, 
nearest the brook, is 83 feet 3 inches above the ordnance 
datum, whilst the north end is go feet 6 inches, showing =~ 
a rise of 7 feet 3 inches in 300 feet—the heights are my 
own. Varying at from 4 feet to 6 feet from the ‘surface 
there is a thin stratum of sub-engular broken flints. . 
and other stones seldom more than 4 or 5 inches’ in 
thickness. and sometimes obliterated or with only a single’ 
thickness of stones. This is the “ Palaolithic Floor,” 
and it is indicated in the upper part of Fig. 1 by the > 
letters A, A, A. At 8 feet below the “floor” and about 12 
feet from the surface of the ground is a bed of gravel ard 
sand about 8 feet in thickness containing implements’ of- 
older date; this bed is shown at the base of both the: 
upper and lower sections seen in Fig. 1 oa ere 

To more clearly show the nature of the “floor,” the 
6o feet of the upptr figure (where marked) is engraved” 
below to a lafer scale ; B is the 12 feet gravel containing 
rolled fossil bones and abraded Paleolithic implements; 

c is fine buff-coloured sand, often full of fossil shells of 
land and freshwater mollusés, DDDis the “floor,” with» 
its numerous unabraded tools and flakes; in the part 
illustrated, the “floor” is in duplicate. After the men 
had made their tools en the “ floor” where the lower 
occur, a slight flood of water fovered up the tools 





nero aprio 
new “floor.” 1 

upper “floor” are London Clay mixed with sand. Some- 
times the tools and flakes are to be seen in this clay, but 
of course they were washed into it in Paleolithic times by 
fleods.. Above the “foor” is sandy loam and loamy sand ; 
the uppermost part, and sometimes the whole of the 
material above the “floor,” is not water-laid; in other 
words, it is one form of *“trail;” above this “ trail,” 
where the darker tint is engraved, is humus, with Neo- 
lithic celts and flakes. 








exquisitely made as to rival the best Neolithic work. 
With these tools, fossil bones, mostly broken, belonging 


broken tusks, teeth, and antlers of the same and other 
animals ; human bones and teeth I have never been able 


things as leaves, small pieces of wood and small crushed 


leaves, very friable. Molluscan remains in immediate con- 
tact with the “floor” sometimes occur, and I have seen 
them both below and above it, and in contact with the bones 
and implements, Three or four feet below the “ floor,” 


hence or, 


implements are also met with in the “trail,” examples 
no doubt caught up from old exposed surfaces by the ice- 
sheet, and brought from a distance* to their present 
position. No Palzolithic implements cecir above the 
“trail,” the ‘trail’? seals up all the relics of the Palao- 
lithic age, and as far as the evidence of north-east 
London. goes, Paleolithic man had quite retired before 
the ‘‘trail” was deposited. When implements are found 
on fhe surface, the ground may have beer. denuded, and 
. the implamertts exposed. 

Fig. 2 is a measured séttion through the “floor” 








© facing west? on the other side of the section, illustrated i 





material, and made other tools on the 
he two white streaks on the top of the | 


to the mammoth, horse, bison, and reindeer, occur with | 


to light on. I have, however, many times seen such tender | 


branches, generally, especially is this the case with the | 





Fic. 













When the material above the “floor” is carefully ma 
moved, as I have so had it removed forme several times, 
| éhe surface of the old working place is exposed. Theo- 
| Stones are chiefly subangular broken flints, under the 
| average size, the crust sorgetimes ochreous, at other times | 
| grey, quartzite pebbles, pieceseof sandstone, a. few piece: 
_of quartz, cretaceous fossils, and numefous small grey 
| flint pebbles, with traces of chalk. Intermixed with 

| these stos are large numbers of keen lustrous flakes: 
‘and many implements, all sharp, and as a rule (not with: © 
| out exceptions) small in size and well made, some so.» 
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shells are sometimes very common. Both under and above. 
i the “flogr” are occasional seams and blocks of London 
clay, brought from a short distance to the north-west), 
where the clay comes to the surface. As a rule there 
_are no very large blocks of flint or other large stones on 
the “floor.” The non-waterlaid covering mass often 
disturbs the “ floor,” ploughs it up, and pushes underneath 
it. The twisting, contortion, and undulation of the mate- 
‘rial above the “floor” seems to prove that it was laid 
| down by moving ice from the north. This ice-deposited 
“trail” is full of small whitish pebbles; fixed in the | 
| tenacious material at various angles. Abraded and whitened. . 
» SERI 








in Fig. 1, the “floor” is seen at from 3 feet 6 inches to. 
4 feet 10 inches beneath the surface, muddy trail, with 
sand and a few stones, is present at B and C, — Duis: 
humus, In the direction of the arrow, from north to 
south, the “trail” is seem pushing under and wpheaving. o 
the “floor” with its implements ; the Hackney Brook is. 
towards the south, and a flooded brook to the south ~~ 
would hardly upheave the “floor” from the north; Ajs | 
a mass of London Claywand sand brought from a distance 
and pushed under the “floor ’* by the advancing “trail” 
from the north. Where the “floor” has been crumpled 
and disturbed, the implements show a very small amount 
: ; ; 
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abrasion, when the “floor’’ is covered by the’strati- | 
and or müd-of the river, the tools are all as sharp as 

n the day they were made. è 
< Tt fortunately happens that very near the sections here | 
lustrated, viz: at 270 yards west by north from Clapton 
Railway Station, and just soufh of Caroline Street (marked | 
on Stanferd’s map}, one or two other cuttings have quite | 
recently been-made, these show admirable gections of | 
aracterisiic “trail.” At Fig. 3 a section facing souzh | 
engraved to scale, and at Fig. 4 the end of tke section 
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is further enlarged to show the “trail’*above.and the 
stratification below. The section is 11 feet 6 inches dee 
and just reaches the tep of the stratum of gravel which 
contains implements intermediate in age between those 
of the “floor” above, end those found from 20 feet. to 30 
feet beneath the surface. The ‘ Paleolithic Floor” on. 
Fig. 4, if present, would be just. above the- hortozanal 

bands of stratification. but the “trail” at. hi 

swept it away, it however occurs in a perfe 
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“is humus; Q, mud belonging to the “trail”; 0, “trail”; | 
P,a. pocket of London Clay; N, Paleolithic sand and | 
am crumpled and disturbed by the “trail”; M, dark | 
d and clays; L, light sand and clay; K, dark sand | 
3 J, yellow sand; 1, red sand; H, light sand and | 
dark sand and clay; F, red sand; £, yellow | 

d'sand; C, sand, almost white; B, buff sand, 
; full of the fossil shells of land and freshwater | 
These sands represent the*sandy thargin of | 
‘Thames, now four miles distant from this spot. | 


















Se ae rs ~- gie 





š ; 

Some of the shells found in it by me have been kindly 
named by Dr. J. Gwyn Jeffreys; the series is probably 
very imperfect, as the time I] have for geological matters: 
is extremely limited, but no doubt the list is typical, as I. 
have many times met with the species hereafter mens: 
tioned ; other species may be more rare or local. 

1. Corbicula fluminaits, Müll., extremely common, 

2. Hydrobia marginata, Mich,, not uncommon. 

3. Spherium corneum, Linn. 

4. Pisidium fontinale, Drap.; var. Henslowana, Jen, 
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3. P. amnicum, Müll. 
6. Unio tumidus, Phil. i 
7. Bythinia tentaculata, Linn, extremely common, | 
= with abundantefrée opercula. | 
8. Valvata piscinalis, Müll., var. subcylindrica. | 
9. Planerbis albus, Müll. y 
10. P. complanatus, Linni 


* 


“Un. Linnea auricularig, Linn 







“12, L. truncatula, Müll | 
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13. Z. peregra, Mill. 

14. Ancylus fluviatedis, Müll, + 

15. Helix concinna, Jeffr.* s 

16. H. nemoralis, Linn. ere ce 

Dr. Jeffreys was good enough to add the following 
note :—“ The occurrence of Pisidium fontingle, Par. 
Henslawana, as well as the tout ensemble of all these 
ossil shells, induces me to believe that“ they had been. 
thrown up by floods on the banks of a large river such as. 
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„the Thames.’ Æ mile to the west at Highbury, other 
molluscan genera are represented. A list of the Highbury 
shelis.is given by Dr. John Evans—* Stone Implements,’ 

» 524. 
I now come to the bed of gravel indicated at B (Fig. 1) 
and a (Fig. 4). It is found at an average depth of 12 feet, 
and descends to 20 or 30 feet from the surface; this drift 
contains, chiefly in its upper parts, lustrous sub-abraded 
Palazolithic implements of medium age. All these tools 
have been more or less moved and relaid by the agency 
of water; none are quite unabraced; bones, teeth, and 
tusks of the mammoth also occur, with other mammalian 
remains, driftwood,*&c. This deposit has been described 
by Prof. Prestwich in the Qrarteriy Fournal of the 
Geological Spciety, 1895, vol. xi. p. 107, The material is 
remarkable for containing immense blocks of sandstone, 


probably never moved by water alone, and sometimes į 
weighing one, two, or mere hundredweights ; that these | 


stones fell from blocks of drifting ice seems extremely 
probable. Some of them measure two feet across, and 
they must have been brought from the north long prior to 
the deposition of the trail, and probably long after the 
time when other immense blocks found at 20 feet and 30 
feet at the bottom of the gravel were deposited. Some 
show glacial striae. Generally in the deepest pits, the 
third and oldest class of implements is found, the examples 
are rudely made, massive, deeply ochreous m colour, with 
athick ochreous crust, the ochreous tint not derived from 
the matrix they are nowin; they are generally very much 
abraded, indicating transport from a long distance, or 
long dashing about in water with other stones, but as the 
three different classes of implements will be illustrated in 


my concluding note, and proved to be of totally distinct | 


ages, far removed from each other, I need not refer to 
them at length here. 
It commonly happens, that the higher the gravels above 
the present rivers, the older they are, but here we have 
_ an instance where the newer gravels and more recent 
implements are from 8 feet to 26 feet bigher than the 
old. WORTHINGTON G. SMITH 





THE COMET 
E Astronomer-Royal has received, through Sir 


TEH 


that comet’s declination in my letter of September 11 
should be 56 minutes 30 seconds seuth. Sudden disap- 
pearance of comet at ingress on sun’s disc observed 
September 17 days 4 hours 50 mimutes 58 seconds Cape 
mean time. Comet not visible on sun” Mr. Gill's 
remarkable observation is without a precedent, and an 
extraordinary illustration of the intense brilliancy which 
the comet attained at perihelion. í 

The Emperor of Brazil telegraphs thus to the Academy 
of Sciences of Paris:—-“ Rio, 26 Septembre, roh. 20m. 
Note Cruls. Grande comète australe visible de jour 
observée aujourd'hui. Queue 30°. Présegce sodium et 
carbene. 25 Septembre.—Visible de jour au sud de 
Rio 18, 19, 20. Vue par moi aujourd’hui de 4h. rom, à 
5b, 40m. matin. Splendide 26.” 

Mr, Ainslie Common, of Ealing, whose daylight obser- 
vations on September 17 may have an impertant bearing 
on the theory of the comet, bas farni$hed us with the 
following extract from his note-book on that dhte :— 






12.0. Comet precedes sun, 5:3. 448. (good)... a 
12.6. Comet south, sun’s limB, 15x 55D = 13° 45"... J > 


Clouds canfe over shortly afer this.” 
Mr. Common has corrected an error in reducing the 


“10.45. Found bright comgt. S.W. san. Value. 
10,59. Comet precedes sun, Me X s., centre to centre | , 
11.10, Comet south, sun's limb, 2cr gop = 15° $”... f 9 
11.47. Comet precedes sun, 5m. 48s, 0) 2.00 | 
11,58. Comet south, sun’s limb, r6R sop = Ix qt’... f F 

| 
J 


ras 





James Anderson, a telegram from Mr. Gill, in the | 
following terms :— Please inform Astronomer-Royal | 


i 
i 
i 


| perihelion. 





last micrometrical difference‘of declination into arc: one * 


revolution = $31. He states that he made.an immeliate 
atfempt to telegraph to Greenwich and Dun Echt, but the 
office at Ealing was unfortunately closed. ee 

We have received severalpdrawings from M. Bulard, of, 
Algiers, showing the appear&inee of the comet as viewed 
with the naked eye, in one of which the fail is depicted 
with considgrable curvature. Also a sketch of the head: 
as seen in a powerful telescope, exhibiting the system of 
envelopes sising from the nucleus, which has characterised 
several recent bright comets (see Figure). 


e ° 





The following elements of this comet have been calcu. 
lated by Mr. Hind from the Dun Echt and Coimbra ~ 
meridian observations on September 18, a meridian ob- 
servation at the U.S. Naval Observatory, Washington, on 
September 21, and an observation made at the Collegio 
Romano, at Rome, on the morning of October 2, obligingly 
communicated by Prof. Millosevich :— 

Perihelion passage, September 17°2169, Greenwich M.T. 


© £ i 
Longitude of perihelion 276 14 36) Apparent 


s ascending node 346 6 58> equinox 
Inclination stig a ai 37 58 59 } Sept- 25 
Logarithm of perihelion distance 7900527 


Mction—retrograde, 


These elements afford further indication of disturbance 
of the comet’s motion near the time of passage through 
At the moment when Mr, Gill observed. the, 
comet upon the sun’s limb, when the distance frorn the 
sun's centre was consequently 160, the orbit gives the 
central distance, as 10°9, or the comet projected. upon 
the sun’s disc. Considering that Mr. Gills observation.: 
was made less than one @ay previous to the accordant 
meridian observations at Dun Echt and Coimbra, it is not. 
easy to see how such difference sould arise from. error of 
elements, which repyesent the middle position employed 
in their determination Within a minute of arc. i 

The following expressions for the comet’s heliocentric 
co-ordinates x, y, z, referred to the equator, are to be used 
in connection with the X, Y, Z of the Nautical Almanac, 
in the calculation of geocentric positions :— . 
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=r- [9°99521]. sin e + ‘9 62) ° 
=, [9°98774].sin (2 + 277 2°4) 
: =r, [9°44252].sin (v + 130 17°5) 

r being the io e and v the true anomaly, 
= [Mr Gill writes on September 19: “ Yesterday and to- 
day the comet is a brilMaft daylight object, and was 
‘observed on fhe meridian by myself with the Transit 
Circle. We have a whole lot of Alt-Azimuth gbservations 
which will be reduced as soon as possible. ey were the 
i ind of observations possible, as the comet was only 
isible by glimpses through holes in the cloud between 
eptember 8 end perihelion.” 
-. Ina letter addressed on the same day to the Astronomer 
Roya | (with a copy of which he has favoured us) Mr. Gill 
says: “On Sunday, the 17th inst., the comet was followed 
‘by two observers with separate instruments rigkt up tothe 
_ sun's limb, where it suddenly disappeared at 4h. 50m. 38s. 
Cape M. T. aTe 


















































ABLY some “of our readers may have heard that Mr. W, 
ttiswoode met wit? an accident recently.’ The fact is that 
on September 30 last he broke his left humerus within the cap? 
sule, through the overturning of the tricycle he was riding. He 
has, we are glad to learn, been carefully attended, and is getting 
“onas well as possible. 

“A PRIVATE letter to this country conveys the intelligence of 
1¢ death, on September 11, at Kandy, of Dr, Thwaites, F. RS., 
many years director of the Royal Botanic Gardens, Peeade- 
ylon. ` “We shall defer to a future issue some ‘particulars 


leath is announced, at the early age*of forty-tight years, 
l:known scientific photographer, Dr. D. Van Monck- 


o learn that a memorial signed by Professors 
Hughes, Newton, and Moseley, Drs, Michael 
H. Vines, and Messrs. G. H. Darwin, E. W. 
ter, A. Sedgwick, and.J. W. Clark, was pre- 
to the Vice-Chancellor of Cambridge University (Dr. 
` Porter) oa the 4th inst., representing the desirability of esta- 
~blishing some memorial of the late Prof. Balfour in the Uni- 
versity. The Vice-Chancellor, in accordance with this request, 
has called a meeting of Members of the Senate and others for 
October 21, at 4.30 p.m., in the Lecture-Room of Comparative 
Anatomy, in the New Museums, ‘‘to take steps to establish in 
he ‘University a memorial of the late Prof, Balfour.” 


Some forty eminent German botanists met at Eisenach-on 
September 16, under the presidency of Profe-sors Pringsheim, 
Cramer, and Willkomm, and founded a German Botanical 
‘Society. The new society has its seat at Berlin, and its object 
is to form an effective and supporting centre for all efforts in the 
domain of scientific botany in Germany. 


As is well known, the French Institute is divided into five 
glasses, which meet together once every year. The president of 
bis reunion ischosen in rotation from among the president of 
seach of the five sections, The chair will be occupied this year 
“py the president of the Academy of Sciences, who is styled 
“director, and who happens to be M. Dumas, one of the two per- 

petual secretaries of the Academy of Sciences. M. Dumas will 
“deliver on this occasion an address which it is stated will be of 
special importance, This s meeting will take place on October 
25: next 





M. Dumas delivered at the sitting of the Academy of Sciences 
of October 9 an address summarising the works of the Inter- 
‘national Commission of Weights and Measures, He stated that 
the epmmissioners had executed a comparison between the 
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original meterand kilogramme deposited in the Archives, wit th 
new standards. The difference had been proved to be o' 00006, 
for the meter, and o'00201 gram for the kilogramme, The'con 
sefuence is that a slight correction will be required for ‘the 
measures taken with the international meter as the comparison 
between two measures cf leagth can be executed with a precisi 
of one part in ten millions. The new international kilogramme : 
can be used without any correction at all. 

Two International Conferences will open in Paris on Mon day 
next. One of these is for the object of settling upon a plan for’ 
the protection of sub-marine telegraph cables ; ; the other isto 
establish throughout Europe the impotant desideratum’ of: 
technical uniformity in relation to electricity, England, France, 
Germany, Austria, the United States, Spain, Denpark, Norw: ay, : 
and Ssveden will be represented. 

M. GABRIEL DE MORTILLET, Professor of Archeology > th 
Schocl of Anthropology of Paris, has: just published th ugh 
Reinwald a work under the title of “ Le. Præhistorique, 
may be considered as the first complete manual for 
the Archzeological Museum of St. Germain, ~ 
Mortiilet has been attached to this establishment from i its und: 
tion by Napoleon III. up to the present time, and is iadustrion ly 
engaged in its completicn. The author, who is one of the few 
living geologists who investigated the formation of glatiers in 
Switzerland with Agassiz, attempts at the end of his volume to” 
determine how far distant is the epoch when Home Sapiens 
made his first appearance on the earth, by estimating the rate of 
progression of blocks which were carried by former ice-fields, 
and ke cones to the conclusion that the space of time that 
has elapsed since that event took place exceeds 200,000 years, 7i 








THz meteorological station on the summit of the Säntis has 
recently been opened, and this latest Swiss station promises. to 
be cf importance with regard to the progress of meteorologica 
science, In its altitude of 2504 metres it is surpassed only 
the observatories on the Stelvi> (2548 metres), the Pic. dw Midi 
in the Pyrenees (2877 metres), and the station apes the Colorad 
Peak (4340 metres). 


THE Panama Star and Herald of September 14 gives details 
of several earthquake shocks which had visited the isthmus 
during the preceding week, doing much damage, but, fortu“ 
nately, only causing two deaths, At 3.20 a.m. on Thursday, 
the 7th, the inhabitants were aroused from their beds by ọne of 
the longest and most severe earthquake shocks ever experienced 
in thecity, It was preceded by a hollow, rambling noise.. The 
motion was wave-like, and proceeded almost directly from north - 
tosouh, The first and most severe shock must have. lasted at. 
least 30 seconds, Extreme damage was done to buildings.’ A- 
second and milder shock occurred about half an hour after the: 
first, The Pacific Mail steamship Clyde, arriving from San 
Francesco, reported that the earthquake was severely felt on” 
board. Passengers declared that it appeared as if the vessel. 
were lifted bodily from the sea and allowed to fall back, The 
effects of the eafthquake along the railroad were most marked, 
The stone abutments of several of the bridges were cracked a 
almost split, and the earthworks sank in half a dozen place: 
In several places where the direct action of the ghock appears 
to have made itself most strongly felt, the rails were curved as — 
if ther had been inftatianally bent. The severe shock oa the. 
morniag of the 7th was followed during the day by ‘several 
others of less iutensity, and at 14.30 p.m. a sharp shock 
alarmed the whole city, and dreve the people from their houses... 
to the squires. Another slighter shock occurred at about: 
three in the morning; but, fortunately, neither it nor itsi 
predecessor added further ruin to that aleeady: inedtred 
in the city. AH the shocRs were felt on the islands 
in the bay, and some houges gered at Taboga; Ün * 
the €norning of the 7th, at about 3.15, the residents of Colon 











a were aroused by thf earthquake shock which has caused so much 
alarm and damage to the whole isthmas, The duration of the 
shock was fully 60 seconds, and was so severe that the whole 
“populace rushed into the streets as rapidly as their feet. could 
carry them. About half an hour afterwards another shock was 
felt, but much lighter than the first. A deep fissure was opened 
in the earth from the south end of the freight-house for a dist- 
ance of about 400 feet along the walk leading im the direction of 
the ice-houses. Many buildings were moved slightly from their 
foundations, but on the whole remarkably little damage was 
done. On beard the vessels in the harbour the shock was also 
felt very severely, ‘About r p.m, ancther mueh slighter shock 
was felt, and during the succeeding night two mere slight disturb- 
ances were wported. It may be of meteorological interest to 
observe that the sea at the time remained calm, the atmosphere 
quite clear, and the stars and waning moon remarkably brilliant. 
Soon after, say about 4 o'clock, a slight fog waited from inland ; 
no rain fell. All day an omincus calm prevailed without 
rain, with fluctuating barometer and excessive heat, Another 
slight shock occurred at Panama on the morsing of the gth, 
a little before 5 o'clock, but fortunately no damage was done. 
The same shock was lightly felt in Colon and along the railroad 
track, All day on Saturday no shock was felt, and the night 
passet quietly, At mid-day oa Saturday, there was a marked 
glangé in the atmosphere, and, with a refreshing shower which 
fell, the murky, sultry air of the previous days entirely disap- 
peared, The rumours of a volcanic eruption at Chagres are 
entirely without foundation, The earthquake was felt there, did 
some little damage, and opened a few eracks in the ground. The 
earthquake of the 7th was felt at the Pearl Islands, in the bay. 
At Donoso, Govea, and Rio Indio a number of shocks were felt, 
and the people were much frightened. At Miguel la Borda, 35 
miles from Colon, in the direction of Bocas. del Toro, the tide 
rose toan unusual height and flooded some of the houses, which 
are built on the beach almost om a level with the sea, The earth 
sank in about a dozen places. The Governer of the district 
writes officially that several boiling springs suddenly appeared, 
some of which throw hot water to a considerabiz height. Letters 
have been received from the towns of La Villa, Chitré, Macara- 
cas, ann Nata, all in the State, announcing that several shocks 
have been felt, but that the material of which the houses are 
puilt—bamboos and adobes—rasisted the moyements, and they 
suffered no damage. Two or three slight tremblings were 
experienced in Panama during the night of the 12th, but they 
caused no alarm, and many people were returning to their 
houses. 

In the Photographic Exhibition, which was opened in Pall 
Mall on Monday, there are several pictures of more than artistic 
interest. We may mention especially Captain Abney’s views 
taken on the Alps, and showing fhe great difference in the 
photographic quality of the ligkt reflected from the sky at high 
altitudes (9,000 to 10,000 feet), and that reflected at lower levels. 
Mr. Grant's photographs taken on board Mr. Leigh Smith’s 
yacht Lira during her cruise to Franz Josef Land in 1880, are 
also of interest, as is also Mr. Shadbolt’s photegeaph taken from 
the car of a balloon at the height of 2,009 feet, showing the 
streets and houses belows 


THE Council of the Statistical Society have agpin decided to 
grant the sum of 20/, to the writer whe may gain the “ Howard 
Medal” in 1883. The subject is—‘‘ The best exposition of the 
experiences and opinions of Joh Howard on the preservation 

< and improvement of the health of the inmates of schools, prisons, 

““swoykhouses, hospitals, and other public institutions, as far as 
health is affecfed by structural arrangements relating to supplies 
of air and water, drainage, &c.” Candidates are referred to the 
text and foof-notes of Hdwgrd® two works on “ Prisons” and 
** Lazarettos.” K 
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BoranisTs will learn. with satisfaction that the Cavaligses 
d'Amico has succeeded, not without.considtrable difficulty, in. 
atclimatising a number of foreign plantsin Sicily, They are °— 
being exhibited at the present moment at the Agricultural Exhi- 
bition of Messina, and excite & great deal of interest among the 
spectators. Amongst them are tht tea plant, Persea gratissima, 
Cinchona succirnbra, Indigofera tinctoria, and Myrica cerifera, > 
Cav. d’Amieo intends to establish a tea plantation of some extent 
not far from Messina, and it is hoped that Sicilian tea may in a. 
few years Become an important article of commerce, 









In a vineyard at Bonn, Phylloxera have reoently*imade their 
appearance, The necessary paecautions were at once taken. 








THE eminent Berlin sculptor, Herr Poble, is now-about 
complete # bust of the celebrated geographer, Karl. Ritter, for 
the Geographical Society of Berlin. ed 





Pror, Simon Newcoms, of Washington ; Lieut. T.L. Casy 
United States Army ; Ensign J. H. L. Holcombe, United States 
Navy; and Mr. Julius Uike, forming the expedition despatched _ 
by the Government of the United States to observe the transit 
of Venus at the Cape, left Plymouth Ist Friday in the ‘Union 
Steamship Company’s mail steamer Durban, Miss Newcomb, 
daughter of the Professor, the lady member of the expedition, — 
is in Lohdon, the epidemic of smallpox at the Cape. deterring: 
her from proceeding with her father. Mr. Gill, the Astronomer — 
Royal at the Cape, has expressed his willingness to render the ~ 
m&mbers of the expedition every facility as to the’ selection of @ -. 
station by collecting information. It is probable that Beaufort, 
which is 320 miles from Cape Town, will be chosen, from the 
fact that in that district there is proverbially a clear sky. d 








Tue Danish astronomers, who have been selected to take 
observations of the transit of Venus, have left Copenhagen for 
Santa Cruz, 


ON commencing his Winter course of lectures on Comparative 
Anatomy at King’s College, Prof, Jeffery Bell made the fol- 
lowing remarks :-—‘‘In ordinary circumstances it is well to `; 
proceed at once to the work before us, but, during the six, 
months that have elapsed, since I last addressed a class of i 
comparative anatomy from this chair, two heavy blows have” 
fallen on the students of zoological science ; the two most re 
markable of English wofkers have been taken away from. us, 
the one full of years and honours, the other the bearer of a 
glorious promise. I should not be doing my duty if I were not 
to ask you to pause for a moment on the threshold of your _ 
studies to bear witness with me to the regrets which we justly 
feel at the death of Charles Darwin, and the sense of irreparable 
loss which is connected with the name of F, M. Balfour, The 
father of modern zoology, the reformer of all our conceptions 
as to the workings of nature in the organic world, the ae 
assiduous and patient collector of the facts of natural hise 
tory, the prince af observers and the leader of philosophical 
natnralists was carried to his grave ‘in our national ‘burying 
place amid the mourning of tthe whole civilised worlds 
the broad outline of his work is well known to youall. On the 
treacherous slopes of an ice-bound mountain, away from kindred 
and friends, save such as his character had won for himself in an. 
Alpine village, and yet always in the minds of those who knew. | i 
him, Francis Balfour in, as we may be assured a moment of < A 
time, yielded upa life of which only thirty years had been spen 
and lost to science and socĦÈty what had promised to be a: 
years and more of patient and far-seeing investigation, free 
prejudice, animated by the most stigntific and. philosophical of 
ideas while he himeelf, urged on by the success of the past, 
would have sought only fresh fields of victory: in the fature,: Tt 
would be useless to point out in detail -here, where so many are 
only beginners, the special services of Prof. Balfour, but you will 
note that his name will be constaiitly quoted during this,course, 
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seoverer of facts which have often thrown une€pected 
e the problems of our science, and have always, at least, 
been of the highest importance, and stated with admirable traf 
and modesty,” 

THE Annales de Chimie et da Physique reproduces in its August 
umber a paper rélating to the theory of dissipation of energy, 
cread. by Macquorn Rankine at the British Association meeting 
in 1852.. 


y the Place Sgint Jacques, in Paris, under the auspices of the 
adémie d’Aérostation Météorologique. At a height of eight 
undred feet photographs of the entire horizon were taken by 
eans of a panoramic apparatus invented by M. Triboulet. In 
‘brief explanation of this, given by one of the memb€rs of the 
Academy, it was pointed out that the experiment was as im- 
rtant from a military as from a scientific point of view, since 
would enable an army to ascertain exactly the number and 
ition of their enemies. At another ascent telephonic conver- 
with persons on.the ground was carried on at the height 
ve hundred feet. The experiments were under the auspices 
of the Municipal Council of Paris. 


arge number of places. 


M. Duvaux, the French Minister of Public Instruction, has 
ened the first superior school for females established in France. 
It is situated. in the city of Rouen, and the tegular course of 
study will begin this year. Many similar establishments are in 
se of construction in several parts cf the country. 


THE additions to the Zoological Society’s Gardens during the 
st week include a Sykes’s Monkey (Cercopithecus albigularts ? ) 
| East. Africa, presented by Capt. F. W. Schwedler; a 


$) Br 





ish, presented by Mrs, Studholme Brownrigg; 





corax), two Lesser Black-backed Gulls {Zares fuscus) fron Scot- 
land, presented by Mr, F. G. Bury ; two Greater Sulphur-crested 
: Cockatoos (Cacatua galerita) from Australia, presented by Mr, 
oC, Kerry Nicholls, F.Z.5. ; a Puff Adder ( Fipera arietans) frem 
South Africa, presented by Lieut. R. Crawshay ; an Ornamented 
‘Lorikeet (Trichoglossus ornatus) from Moluccas, a Crested Curas- 
gow (Crax a’ector) from Guiana, two liliger’s Macaws (Ara mara- 
cana) from Brazil, purchased ; two Brazilian Hangnests (/cferws 
amaicat) frora Brazil, deposited; an Australian Fruit Eat 
| (Pteropus policcephalus), born in the Gardens. 








CHEMICAL NOTES 

JAN exceedingly ingenious patent for the manufacture of 
drogen and-exygen has been taken out by M, N, A. Helouis, 
Parise: Wood charcoal is obtained by heating wood in closed 
sels: the gas which is evolved is u ed for heating the retorts 
hich hydrogen and oxygen are produced, the tar is used for 
earburetting hydrogen, the pyroligneous acid is employed to 
decompose sodium sulphite (produced in another stage of the 
process), whereby sulphurous acid and sodium acetate are ob- 
‘tained. By passing steam over hot wood charcoal, a mixture of 
hydrogen, carbon monoxide, and dioxide is obtained ; the mixed 
“gases are passed into retorts containjnz heated gypsum, which is 
reduced by carbon monoxide to calcium sulphide; the escanmg 
Arbon monoxide is absorbed by soda solution, giving sodiam 
sicarbonate. Oxygen is qbifined by decomposing gypsuin (600 


xide and. oxygen which is produc, is passed into caustic 
ada solution, whereby sodium bisulphite is formed ; the resi- 





sulphite produced by the final washing of the mixed gases is 
“decomposed by sodium bicarbonate, giving calcium carbonate 


A SERIES of scientific ascents were made on Sunday*afternoen | 


THE aurora borealis which was seen in so many parts of | 
England on October 2, was also visible in France from a very | 


is binturong) from Malacca ; a Common Fox | 


ks Astur palumbarius) from Germany, presented oy | 
iph Blasius, C.M.Z.S.; a Common Raven (Corvus | 


arts) by,silica (340 parts river. sand) ; the mixture ot sulphur | 
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tion. Mayer also found that soft as well as hard gteel euntraeted. 
aay AS ‘“ f ; i | under magnetisation. Sa i 

_daal sulpbur dioxide is absorbed by milk of lime. ‘The calciam | ee 
| Prof, WW. F. Barrett, F.R.S.E., Prof€ssxgof Physics fin the Royal College 


| second similar cylinder; this process is repeated several times ; 
| a mixture of 98 per cent, oxygen and 3 per cent, nitrogen may 





e -+ A 
and sodium bisulphite; the latter is decomposed, as already 
described, by pyroligneous acid, and the sulphurous acid pro: 
duced is oxidised to sulphuric acid in a cylinder -containin: 
platinised pumice-stone, by air containing 75 per cent. of oxygen. 
The calcium sulphide which remains in the oxygen retorts, 
is decomposed by carbon dioxide and steam; the sulphuretted . 
hydrogen produced, after being freed from. moisture. by passing —— 
through a condensing apparatus, is burned with air. rich in: oxy- > 
gen, and the sulphurous acid formed. is conducted into the 
leaden chambers of the sulphuric- acid: manufactory. 
taining 75 per cent. oxygen is obtained by pumping 
cylinder containing a mixture of $0. parts water and arts 
glycerise; when the pressure has reached 10° atmospheres, - 
commuuication is made between the first qylinder: and another 
from waich air has been removed ; air rich in nitrogen remains 

in the‘first cylinder, By repeating this operation, a mixture of. 
75 per cent, oxygen and 25 per cent, nitrogen čan pe obtained, 
Another method of obtaining nearly pure oxygen from. air. 
consists iu passing the latter into an iron cylinder containing a 

bag of silk covered with caoutchouc ; the dialysed air is.then 
driven by a steam jet into a condenser, and thence passes into‘a 






















































thus besobtained, but for most metallurgical or lighting p 
a mixture containing 60 per cent, oxygen is sufficient, N 
escapes:from each iron cylinder by a side tube which dips a 
water, The silk bags used for dialysing air are prepared by 
washing ordinary caoutchouc with a mixture of carbon disulphide |, 
and alcohol (whereby substances are removed which would o 
readily stop the pores of the caoutchouc-covered silk) making `: 

into a paste with benzene, and placing a layer of this between? 
two layers of silk. 2 


In the Scientific Proceedings of the Ohio Mechanics Institute 
(i. 35) process is described for melting iridium by heating in a’ 
Hessian crucible with phosphorus, and subsequent’ renewal of” 
the pacsphorus by repeated fusion with lime. The metal, in 
very thin sheers, can be cut by a copper wheel making “2000 
revolutions per minute, and having its surface covered with 
emery, or corundum, and oil, Metallic icidium is nearly as ‘hard 
as ruby; no steel tools make any impression on it; attempts 
have been made, with fair success, to use it in place of carbon as 
the negative pole in the electric are light. iad 


Ir is stated in the Chemical Review that recent analyses of t 
water from the Holy Heii at Mecca, which is so eagerly drun 
by pilgrims, show this water to be sewage, about ten times 
stronger than average London sewage. : 

ARTIFICIAL ivory of a pure white colour, and very durable 
has recently been manafactured by the inventor of celluloid : it 
is prepared by dissolving shellac in ammonia, mixing the solution 
with oxide of zine, driving off ammonia by heating, powdering, 
and strongly compressing in moulds, 





ON THE ALTERATIONS IN THE DIMENSIONS 
OF THE MAGNETIC METALS BY THE ACT... 
OF MAGNETISATION' 


R.JOULE long since discovered that when a bar of iron was 
magnetised by an electric current, an elongation of the bar 
took piace. In subsequent experiments, published in 1847, Joul 
found that the elongation amounted to about 1-200,000th of the 
length of the bar for the maximum magnetisation, and that 
total elongation “vas nearly proportional to: the squar 
actual magnetisation, By placing the bar in a vessel of 
stopped with a capillary tube, it was found that the volumi 
the ircn did not augment, and hence Joule concluded that 
area diminished in proportion to the elongation. Unde 
inal tension, magnetisation caused a shortening of the — 
rod when the tensio exceeded 600 Ibs. for a rod a quarter of an 
inch square, SSoft steel behaved like iron ; but hard steel, under 
all circumstances, Joule found to shorten slightly when the mag- 
netising current passed . ee 
In 1573 Prof. Mayer repeatéd Joule’s experiments with new: 
and delicate apparatus ; the elongation of the iron he found to 
amoum to 1-277,o00th of its length for the maximum magnetisa 











2 Paper read at the Southampton Meeting of the Britisp Association by 


of Sdeme, Dublin. 






















| projected against. them; andhe went on to show: tha 
F 
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Inthe same year I made.a series. of experiments-on the other E 
magnetic metal, nickel and cobalt, and found that whilst cobalt er above the sea-level the observer “went, the darker the” 
lengthened under magnetisation, nickel appeared to suffer no ¢ sky really is and the fainter the spectrum... In fact, the latter... 
change.! This result is surprising, fer nickel more nearly | shows but little more than a band in the violet and u > 
resembles iron and cobalt than steel in magnetic properfies, the | violet at a height of 500 feet, whilst at sea-level it shows © 
former having little coercive force, and the latter very consider- | nearly the whole photografkic spectrum, The only reason of 
able retentive power. With entirely new apparatus the experi- | this must be particles of some réflecting matger from which sua- 
ments were repeated, and a distinct shortening of the nickel was | light is reflected. The author refers this to watery stuff of which. 
now found, cobalt elongating but mot so much as iron. This | nine-tentgs is left behind at the altitude at which he worked, ~: 
observation is, I believe, new, the fact was first noticed by me | He then showed that the brightness of the ultra-violet of direct |. 
on September 9, 1873, but some uncertainty as to the reliability | sunlight, increased enormouly the higher the observer went, but) 
of the apparatus I then used led me to put the matter aside till | only to a certain point, for the spectrum suddenly terminated — 
July, 1876, when the experiments were repeated, and the fact | about 2940 wave-length. This abrupt absgrption was due to 
that cobalt elongates and nickel retracts under magnetisation, | extra atmospheric causes and perhaps to space. The increase in 
was fully confirmed. brightness of the ultra-violet*was such that the usually invisible ` 
‘The multiplying apparatus that was found to yield most satisfac- | rays L, M, N could be distinctly seen showing that the visibility 
tory resultg was a simple form of optical lever, a mirror vertically | of these rays depended on the intensity of the radiation... The 
fixed over the fulcrum of a lever of the first order, and reflecting | red and ultra-redepart of the spectrum was also considered]. He - 
a scale at some distance into an observing telescope. The appa- | showed that the absorption lines were present in undiminished: 
ratus will be more fully described in the report that will be pre- | force and number at this high altitude, thus placing their origin 
sented next year; a committee, with a small money grant, | to extra atmospheric causes. The absorption from atmospheric 
having been appointed at a previous meeting of the Association | causes of radiant en®rgy in these parts he showed was due to. 
to investigate this and certain other molecular changes accom- | ‘‘ water-stuff,” whiche he hesitated to call aqueous vapour, since | 
panying the magnetisation of iron, described by the author at the | the banded spectrum of water was present, and not lines. The. 
Bradford meeting of the Association. B and A line ke also stated could notée claimed as telluric lines, 
The results so far ob‘ained may be summed up as follows =p | much less as due to aqueous vapour, but must originate between: 
However often the current traverses the helix around the bar of | the sun and our atmosphere. The author finally confirmed the 
cobalt, the elongation is practically the same after the first | presence of benzene and ethyl in the same region, He had found. 
current, and amounts tc about two-thirds of the elongation pro- | their presence indicated in the spectrum at sea-level, and found 
duced in an iron bar of the same dimensions, In my measure- | their absorption lines with undiminished intensity at 8500 feet. 
ment the elongation of the iron amounted to about 1-260,000th | Thus without much doubt hydrocarbons must exist between our 
of its length for the maximum magnetisation; the iron elongated | atmosphere and the sun, and it may be in space, ak 
§ scale divisions, and the cobalt 3, or 1-425,000th of its length. Pror, LANGLEY, following Capt. Abney, observed: The 
With xicke/, the retraction on the same scale was 10, or twice | very remarkable paper just read by Captain Abney has already 
the elongation of the iron, or about 1-130,o00th of the length of | brought information, upon some points which the one I ame? 
the bar. Reversing the current made noalteration in the results. | about, by the courtesy of the Association, to present, leaves ih > 
The index returned promptly to zero en the cessation of the | doubt. It will be understood then that the references here are. 
current. The retraction of the nickel was so instantaneous that | to his “publishefl memoirs only, and not to what we have ` 
it was only by noting the scale-reading that any motion could | just heard, 
be discovered to have taken place. The helix in all ca:es was The solar spectrum is so commonly supposed to have been: | 
the whole length of the bars. mapped with completeness, that the statement that much more: 
Inclosing the bars in a vessel of water terminating in a capil- | than one half its extent is not only unmapped but nearly un- 
lary tube (the stem of a mercurial thermometer of extremely fine | known, may excite surprise. This statement is, however, T 
bore), and surrounding the vessel by a powerful magnetising | think, quite within the truth, as to that almost unexplored region: 
helix, no motion ef the water-level in the capillary tube was | discovered by the elder Herschel, which lying below the red 
noticed with iron and cobalt on the making, breaking, or re- | and invisible to the eye, is so compressed by the, prism, that 
versing the current in the helix; with nickel no motion was | though its aggregate heat effects have been studied through th 
observed on making, and a barely perceptible, but stiil definite, | thermopile, it is only by the recent researches of Capt. Ab 
fall of the index, equal.to about 1-10,000,000th of the volume | that we have any certain knowledge of the. lines of .absorptio 
of the bar, occurred or breaking, whick was more clearly seen | there, even in part. ‘hough the last named investigator has 
. by frequent interruptions of the current. extended our knowledge of it to a point much beyond the t 
The “ magnetic tick ” is heard loudly with cobalt and nickel, | visible ray, there yet remains a still remoter region, more exten- 
as well as iron, the former giving a very clear metallic click on | sive than the whole visible spectrum, the study of which has 
magnetization, been entered on at Alleghany, by means of the linear Bolometer.: 
Tam much indebted to the kindness of Messrs. Johnson and | The whole spectrum, visible and invisible, is powerfully 
Matthey for the bars of nickel and cobalt (94 inches long and 1 | affected by the selective absorption of our atmosphere, and that. 
inch diameter) with which the experiments were conducted, and | of the sun; and we must first observe that could we get outside. 
also to Mr. Gore, F.R.S., for the loan of a longer bar of nickel. | our earth’s atmospheric shell, we should see a second and very 
Experiments are now in progress to determine the effect of tem- | different spectrum, and could we afterward remove the solar 
peratures and longitudinal tensions on the result. atmosphere also, we should have yet a third, different from 
Preliminary experiments show, that raising the temperature | either. The charts exhibited show :— : 
of the iron and cobalt bars seme 50° C. makes a scarcely appre- Ist. The distribution of the solar energy as we receive it, at 
ciable difference in the amount they elongate, whereas, when | the earth’s surface, throughout the entire invisible as well : 
nickel is heated the same amount, its retraction on magnetisa- | visible portion, both on the prismatic and normal scales, This 
tion is, as might be expected, considerably diminished, being | is what I have principally to speak of now, but this whole first 
about three-fourths of the amount oecurring at the temperature | research is but incidental to others upon the spectra before any 
of the air, Owing to the short length of the bars, the actual | absorption, which though incomplete, I wish to briefly allude to 
elongation measured was, in the case of the cobalt, only the | later. The other curves then indicate, wees 
1-46,000th of an inch, but a difference cf 100,000th of an inch and. The distribution of energy before absorption by onr > 
could confidently be measured. » own atmosphere, coe 
a | 3rd. This distribution at the photosophere of the sun. 
| The extent of the field, newly studied, is- shown by this dr: 


SUNLIGHT AND’ S. KYL IGĦT AT HIGH ALTI- | ing (chart exhibited), Between H in the extreme violet, and 
TUDES 





























in the furthest red, lies the visible spectrum, with which we are 
end : ey aie familiar, its length being about 4,000 of Angstrom’s units. If 
\ T the Southampton mecting of the British Association, | then, 4,coo represent, the length’ of the visible spectrum, | 
%* Captain Abney read a paper in which he called atten- | chart shows that the région below extends through 24,000 more 
tign to “the fact that Photogrgpas taken at high altitudes show | and so much of this as lies below wavelength, 12,000, I thi 
skies that are nearly black by comparison with bright objects | is now mapped for the first time, j f 


1 PhiL Mag, January, 1874- S Wehave to A= 12,000, relatively complete photographs, pul 
E C7 Pe 








apt. Abney, but except some very slight indiditions | 
sky, Desains, and Mouton, no further guide. 
tions being proportionate to abscissae, and measured 
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Jevia! 
lar energies to ordinates, we have here (1) the distribution cf 
‘energy in the prismatic and (2) itẹ distribution in the normal 
pectrum, The total energy is yn each case proportionate to the 
ea of the curves (the two very dissimilar curves inclosing the 
è aréa), and on each, if the total energy be roughly divided 
into four parts, one of these will correspond to the weible, and 
the invisible or ultra-red part. The total energy at the 

olet end, is sé. small then as to be here altogether 


Be cum: (awl 

fe observ@ that’ (owing to the distortion introduced by the 
sm) the maximum ordinate representing the heat in the pris- 
natie spectrum is, as observed by Tyndall, below the red, while 
pon the normal scale this maximam ordinate is found in the 
range. e 
T would next ask your attention to the fact that in either | 
trum, below A= 12,000 are most extraordinary depressions 
i ‘uptions of the energy, to which, as will be seen, the 
ffers no parallel. As to the agent producing 
s, which so strikingly interrupt thé continuity of 
nd ag you see, in one place, cut it completely in two, 
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| seem got unreasonable to look to it as the cause. 


| means of investigation are not so well adapted to decide this im 


| singularly underestimated, is the deceptively small spa 








I have as yet obtained nc-conclusive evidence, Knowing the 
great absorption of water vapor in this lowest region, as w 
already do, from the observations of Tyndall, it would, a priori; 
On the other” 
hand, when I have continued observations from noon to sunset,” 
making successive measures of each ordinate, as the sinking sun’. 
sent its rays through greater depths of absorbirg atmosphere; I). 
have not found these gaps increasing, as much as they apparently. 
should, if due to a terrestrial cause, and so far as th e : 
goes, they might be rather thought to be solar: But m 





















pone point, as those of photography, to which 
e indebted for our final conclusion. š 

Iam led from a study of Capt. Abney’s photographs cf the 
region between A= 8,coo and A= 12,000, to think that these 
gaps are produced by the aggregation of finer lines, which can 
best be discriminated by the camera, an instrument, which 
where it can be used at all, is far more sensitive than the bolo- 
meter ; while the latter, I think, has on the other hand some 
advantage in affording direct and trustworthy measures of. the 
amount of energy inhering in each ray. ees 
- One reason why the extent of this great region’ has bee 


we may yet 
































D 







ch it appears to be compressed by the distortion of the ; 
m. To discriminate between these crowded rays I have | 
n driven to the invention of a special instrument, The 
bolometer, which I have here, is an instrument depending upon | 
principles which I need not explain at length, since all present 
y be. presumed to be familiar with the success which has before 
nded their application in another field, in the hands of the | 
sident of this Association, 
may remark, however, that this special construction has 
é ved very considerable difficulties and long labcur, For the 
instrument here shown, platinum has been rolled by Messrs. 
‘Tiffany, of New York, into sheets, which as determined by the 
kindness of Professor Rood, reach the surprising tenuity of less 
-Abán ygłyy of an English inch (I have al-o iron rolled to yste5 
inch}, and. from this platinum a strip is cut ys of an inch wide 
‘This minute strip, forming one arn® of a Wheatstone’s bridge, 
and. thus perfectly shielded from air currents, is accurately 
centred by means of a compownd microscope, in this truly turned 
ader, and the cylinder “itself is exactly directed by the arms 
ag 
























perature, of much less than p$oy Fah. Since it is one 
d the same solar energy, whose manifestations we call ‘light ” 
i “heat,” atcording to the medium which interprets them, what is 


Fic. 1.—Prismatic Spectrum. 


` ment. Accordingly if lines analogous to the dark ‘‘ Frauenhofer 


| speak), to the bolometer as cold bands, and this hair-like strip 


| temperature caused by its contact with such a “cold band,’ 











ig Y e 
he attached galvanometer responds readily to changes of | 
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t light” tothe eye is ‘‘ hea: ” to the bolometer, and what is seen 
as a dark line by the eye is felt as a cold line by the sentient instra- 


lines” exist in this invisible region they will appear (if I may so.” 







of platina is moved along in the invisible part of the spectrum,- $ 
till the galvanomejer indicates the all but infinitesimal change of- 
ie 






The whole work, it will be seen, is necessarily very slow; it is 
n fact a long groping in the dark, and it demands extreme 
patience. A portion of its results are now before you. 0° 

The most tedious part of the whole process, was been the’: 
determination of the yave-lengths. It will be remembered that 
we have ‘except through the work of Capt. Abney, already cited, 
and perhaps of M. Moator), no direct knowledge of. the waye- 
lengths in the infra-red prismatic spectrum, but have hitherto - 
inferred them from formulas, like the well-known one of 
Cauchy’s, all which known to me appear to be’here found 
erronecus by the test of direct experiment ; at least in the case. 
of the prism actually employed. Ea F 

I have been greatly aided in this part of the wage by the 
remarkable concave gratings ¢ately constructed by Prof. 
Rowland of Baltimore, one of which I have the, pleasure of 
showigg you. (Instrument exhibited. 
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as you see here, we are now able to fix with approximate pre- 
cision, and by direct experiment, the wave-length of every 
. 
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Fig. 2—Normal Sp 
s 
prismatic spectral ray. The terminal ray of the solar spectrum, 
whose presence has been certainly felt by the bolometer, has a 
wave-length of about 28,000 (or is nearly two octaves below the 
“great A” of Frauenhofer). 

So far it appears only that we have been measuring Aca/, but I 
have called the curve that of salar “ energy because by a series 
of independent investigations, not here given,®the selective 
absorption of the silver, the speculum-metal, the glass and the 

‘lamp-black (the latter used on the bolometer.strip), forming the 
agents of investigation, has bee& separately allowed for. My 
study of lamp-black absorption, I should add in qualification, is 
not quite complete, I have found it quite transparent to certain 

‘red rays, and itis very possible that there may be some faint 

radiations yet fo be discovered gven telow those here indicated. 

Tn view of the increased attention that is doubtless scon to be 

* given to this fhost interestihg Lue strangely neglected region, and 


| stationed wholly above the earth’s atmosphere, and*freed f 


i bihose of long, that these charts show ġew much separate each 


t (mn X ithe other hand, that the energy before absorption was so 
; | enormously greater in the blue and violet, that the sun mast © 


S \ _ above the earth’s atmosphere to view it. 











which By photography. and: other methods 
ped hereafter, I can but consider thi 


























By suchgobservations, but by methods too elaborate for pr 
sent description, weecan pass from the curve of energy actual 
observed, to that which would be seen, if the observer were 













the effect of its absorption. ë 

The salient dhd remafkable result is the growth of the b! 
end of the spectrum, ami I would remark that while it has-been 
long known from the researches of Lockyer, Crova, and ‘other. 
that certain rays* of short wave-length Were more absorbed thin | 














of the spectrum has grown, and bring, what seems to me, conclusive 
evidence of the shifting of the point of maximum energy without 
the atmosphere towards the blue. Contrary. to the accepted 

belief, it appears here also that the absorption on’ the who 
grows less and Jess, to the extreme infra-red extremity 5i on 

















have a decidedly bluish tint to the naked eye, if we could rise 






_ But even were we placed outside the earth’s atmosphere, that”) 
i surrounding the sun itself would still remain, and exert ab- 
| sorption. * By speĉial methods, nut here detailed, we bave at’ 
| Alleghany, compared the abscrption, at various depths, of the sun’s 
| own atmosphere for each spectral ray, and are herice enabled to 
| show, with approximate truth, I think for the first’ time, the“ 
| original distribution of energy throughout the visible and invisible 
| spectrum, at the fount of that energy, in the sun itself. There is. 
| a surprising similarity you will notice, in the character of the. 
solar and tellurie absorptions, and one which we could hardly 
| have anticipated a priori. . 






































ectrum {at sea-level). 








Here too, violet has been absorbed enormously more than the 
green, and the green than the red, and so on, the difference 
being so great, that if we were to calculate the thickness of the 
solar atmosphere on the hypothesis of a uniform transmi: 
we should obtain a very thick atmosphere, from the rate of 
absorption in the infra-red alone, and a very thin one from:th: 
in the violet alone, igs 

But the main result, seemsgo be still this, that as we have: 
in the earth’s atmosphere, so we see in the sun’s, an eriormou 
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(he eye, could we see it without absorption, these figures &ppear . 


to show conclusively that it would be d/e. Not to rely on any 
assumption, -however, we have by various methods at Alleghany? 

. reproduced this colour. s 
Thus (to indicate ‘roughly the eure used), taking three 
Maxwells discs, a red, green, anddbiue, so as to reproduce white, 


of 71°2 in a hole bored in the floor of a recenthy exposed part at - 
the depth of 1584 feet, The surface of the ground is 87 feet 
above high water, and the mean temperature of the air is assumed 
by Pef. Phillips to be 47°6. If, as usual, we add 1° to get the 
soil temperature, instead of assuming, as Prof. Phillips dues, | 
that the temperature too feet deep is ‘identical with the air 


we note the threeecorresponding ordinates at the earth’s surface temperature at the surface, we obtain a rate of increase of r° in 
spectrum, and comparing these with the same ordinates in the [ 7o feet. ia - 

curve giving the energy at the solar surface; we re-@rrange the 3. The following are the- most trustworthy results from wells 
discs, s> as to give the proportion of red, green, and blue which | and borings :— 


would be seen Zere, and obtain by their revolution a iint which 
must approximately - represent that at the photosphere, and 
which is most similar tu that of a blue near Frauenhofer’s-‘‘ F.” 

The conclusion thenis that while all radiations emanate from 


the solar surface, including red and infra-red, in greater degree 


than we receive them, that the blue end isso enormously greater 
in proportion, that the proper colour of the-sun, as sgen at the 
photosphere, is blue—not only ‘‘ bluish,” but positively and 


The Sperenberg bore, near Berlin, in rock salt, with a depth 
of 3492 English feet, to the deepest reliable observation, gave an 
average of I° in 51°5 feet. This result is entitled to~ special 
weight, not only on account of the great depth, but also on 
account of the powerful means employed to exclude convection. 


Rock salt, according to Prof. Herschel, has the very high - 


% 


conductivity *or13. 
the Paris {Basin “gave the 


Three artesian well in tke chalk of 


distinctly blue ; a statement which I have not ventured to make | following results :— 
- from any conjecture, or on any less cause than on the sole ground ` Feet. Rate 
of Igng continued experiments, which, commenced some seven St. Andr th of observati 8 e, BAA 
years since, have within the past two yed#s irresistibly tended to | - re ll ©, depth of observation... 39 aie TID 34 r 
the present conclusion. e iit Sener 1 er Ste Eee Tag Ln 3B 
The mass of observations on which it rests must be reserved | Military School ... 506 a. Tin 5072 


for more detailed publicd#tion elsewhere, at presènt I can only 
thank the Association for the courtesy which has given me the 
much prized opportunity of laying before them this indication of 
methods and results, 





UNDERGROUND TEMPERATURE} 


` TI, 
E. WE NOW PROCEED TO A COMPARISON OF RESULTS. 1 


THE localities at which definite results. havé been obtained 

. may thus be classified :— 

1. Metallic mines. 2, Coal mines. 
4. Tunnels, 

1. The mines at Przibram in Bohemia, with a depth of 1900 
feet, are in very quartzose rock, and give a very'slow rate of 
increase, viz, 1° Fin 135 feet. As all the shafts are in lofty 
hills, an allowance of yj may be made for convexity, leaving 
1° F, in 126 feet. Quartz is found by Prof. Herschel to have a 
conductivity of about ‘0086, 

The mines at Schemnitz in Hungary, with a depth of 1368 
feet, give an average rate of 1° F. in 74 feet, the rock. being a 
green hornblende-andesite (in German, Grtinstein-Trachyt), 
which is a compact, fine-grained, crystalline, more or less vitreous 
rock, Prof, Lebour estimates its conductivity as being probably 
nearly’the same as that of Calton Hill trap-rock, which Prof. 
Herschel found to be about ‘oo29. 

2. The principal results from coal mines ate as follows :— 

The mines of the Société Cocqueril at Seraing (Belgium), with 

-a depth of 1657 feet, give an average rate of 1° F. in 5o feet. 
The rock is coal shale. , Prof. Herschel found for shale the low 
conductivity ‘o219. 

The mines or Anzin, in the north of France, with a depth of 
658 feet, gave in the deepest shaft an increase of 1° in 47 feet. 

Rosebridge Colliery, near Wigan, with a depth of 2445 feet, 
gave a mean rate of 1° in 54 feet. 

- The ‘four following are in the East Manchester coalfield :— _, 

Astley Pit, Dukinfield, with a depth of 2700 feet, gave a 
mean rate of 1° in 72 feet. ` 

Sen Moss Colliery, with a depth of 2790 feet, gave 1° in 
77 feet. ` + 

Bredbury Colliery, with a depth of 1020 feet, gave 1° in 78°5 
feet. - 

Nook Pit, with a depth of 1050 feet, gave 1° in 79 feet. 

South Hetton Colliery, Darham, with a depth of 1929 feet, 

* including a bore -hole at bottom, gives very consistent observa- 
tions at varidus depths, and an average rate of 1° in 57°5 feet. 

Boldon Colliery, between NewcastJe and Sunderland, with a 
depth of 1514 Feet, and excellent conditions of observation, gives 
an average rate of 1° in 49 feet. 

Kingswood Colliery, near Bristol, with a depth of 1769 feet,. 
and ,remagkable consistency between observations at various 
points, gives 1° in 68 feet. , e 

Prof. Fhillips’ observations in Monkwearmouth Colliery, pub- 
lished in Phil. Mag. for December 1834, showed a temperature 


3. Wells and wet borings. 


1 Continued from p. 567. 


An artesian well at St. Petersburg, in the Lower Silurian 


estrata, with a depth of 656 feet, gave about 1° in 44 feet. 


A well sunk at Yakoutsk, in Siberia, to the depth of 540 feet, 
disclosed the fact that the ground was permanently frozen tg this 
depth, and probably to the depth of 700 feet, The rate of 
increase of temperature was 1° in 52 feet. 3 . 

Of the English wells ia which observations have been taken, 
the most important is that at Kentish Town, in which Mr. G. 
J. Symons, F.R.S., has tcken observations to the depth of r100 ` 
feet. The temperatures at different depths form a smooth series, 
and have been confirmed by observations repeated at long 
intervals. The only question that can arise as to the accuracy 
of the results is the possibility of thelr being affected by 
convection. i 

The well is 8 feet in diameter, with brickwork to the depth of 
540 feet, and this part of it is traversed by an iron tube 8 inches, 
in diameter, which is continued to the depth of more than 1300 
feet from the surface. The tube is choked with mud to the 
depth of about 1080 feet, so that the deepest observations were 
taken under 20 feet of mud. The temperature-at 1100 feet was 
69°°9, and by combining’ this with the surface temperature of 
49°’9 observed at the Botanic Gardens, Regent’s Park, we 
obtain a rate of 1°in'55 feet. These data would give at 250 
feet a calculated temperature of 54°5, whereas the temperature 
actually observed at this depth was 56:1, or 1°6 higher; the 
temperature at 300 feet and at 350 feet’ being also 56°1, This 
seems to indicate convection, but it can be accounted for by con- 
vection in the 8-foot well which surrounds the tube, and does . 
not imply convection currents within the tube. Convection > 
currents are much more easily formed in water columns of large 
diameter than in small ones, and the 20 feet of mud at the 
bottom give some security against convection at the deepest point 
of observation, It is important’to remark that the increase from 
Ios0 to 1100 feet is rather less than the average instead of 
being decidedly greater, as it would be if there were convection 
above, but not in, the mud. The rate of 1° in 55 feet may 
therefore be‘adopted as correct, i ; 

The strata consist of tertiary strata, chalk (586 feet thick),’ 
upper greensand, and gault. 

The Kentish Town temperature at the depth of 400 feet (58°) 
is confirmed by observations in Mr. Sich’s well at Chiswick, 
which is 395 feet deep, and has a temperature varying from 58° 
to 57°'5. 

Fhe Bootle well, belonging to the Liverpool Waterworks, is 
1302 feet deep, and jhe abservations were taken in it during the 
sinking. The diameter o? the bore is 24 inches, and convection 
might have begn suspected but for the circumstance that there 
was a gradual upward flow of water from the bottom, which 
escaped from the upper part of the well by percolation to an 
underground reservoir near at hand. This would check the 
tendency to downflow of colder water from the top; and as the 
observations of temperatcre were always made at the bottom, 
they would thus be protected against convective disturbance. 

The temperature at 226 feet was 52°, at 750 feet 56°, at 1302 
feet 59°, giving by comparison of the first and lagt of these a 


i mean rate of 1° in 154 feet, The circumstance that.the boring 


` 
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ceased for six wegks at the depth of 1004 feet, and the temperature 
, « fell during this interval from 58°°1 to 57°'0, would seem to indi- 
cate an elevation of 1° due to the heat genérated by the boring 
tool. An assumed surface temperature of 49° (only 0°-g lower 
than that of the Botanic Gardens in London) would give by 
comparison with 57°, at 1004 feet, a rate of 1° in 1253 feet, and 
by comparison with 59°, at 1302 feet, a ra'e of 1° in 130 feet, 
_ which last may be adopted as the best determination. ` The 
rock consists of the pebble beds of the Bunter or Lower Trias, 
and us boring was executed at the rate of nearly Ico feet per 
month, ž 
~- + The boring at Swinderby, near Scarle (Lincwln), in search “of 
coal, was carried to a depth of 2000 feet, with a diameter ‘at the 
lower part of only 3} inches—a circumstance favomable to 
‘accuracy, both as impeding convection and as promoting the 
rapid escape of the heat of boring. The temperature at the 
bottom wag 79°, the water having been undisturbed for a month, 
and this by comparison with an assumeé surface temperature of 
50° gives a rate of 1° in 69 feet. > 
-- The rocks are Lower Lias, New Red Marl (569 feet thick}, 
New Red Sandstone (790 feet thick), Red Marl, and earthy 
Limestone 


The following results have been cbtained from shallow- 


- . borings.. The first three were made under Sir William Thom- 
son’s direction, with a thermometer which could be read by 
estimation to hundredths of 2 degree :— . 

Blythswood bore, near Glasgow, with a depth of 347 feet, 
` gave a very regular`increase of 1° in 50 feet. i 
Kirkland Neuk bore, in the immediate vicinity of the above, 
gave consistent observations at different seasons of the year from 
180 feet to the bottom (354 feet), the rate being 1° in 53 feet. 
This bore passed through coal which had been ‘‘very much 
~ burned or charred.” : 
South Balgray bore, near Glasgow, and north of the Clyde, 
7 with an available depth of 525 feet, gave by comparing the 
temperature at the bottom with that at 60 feet a rate of 1° 
in 41 feet. ; 

Shale extends continùously from 390 to 450 feet from the 
surface, and the increase in these 60 feet of shale was 2°'02, 
which is at the rate of 1° in 30 feet. This rapid increase agrees 
with the fact that shale has very low conductivity, averagmg 
‘oorg in Prof. Herschel’s experiments. 

` The only small bore remaining to be mentioned is that at 
Manegaon, in India, which had 310 feet available, and gave by 
comparing the temperature at this depth with that at 60 feet a 
rate of 1° in 68 feet. The rocks consist of fine softish sand- 
stones and hard silty clays, the dip being 10°. . 

4. Tunnels —The Mont Cenis tunnel, which is about seven 
miles long, is at a depth of exactly a mile (5280 feet) be- 
neath the crest of Mont Fréjus overhead. This was the 
warmest part of the tunnel, and had a temperature of 85°'1 F. 

- The mean air temperature at the crest overhead was calculated 
by the engineer of the tunnel, .M. Giordano, by. interpolating 
between the known temperature of the hill of San Theo- 

- dale’and that of the city of. Turin, the former being 430 metres 
higher, and the latter 2650 metres lower, than the point in 
question, It is thus calculated-to be — 2°6C. or 27°3 F. If, 
` according to our usual rule, we assume the ground to be 1° 
-warmer than the air, we have 28°3 to compare with 85°°1. This 
gives a rate of 1° in 93 feet ; but, inasmuch as the convexity of 
the surface increases the distance between the isotherms, a cor- 
rection will be necessary before we can fairly compare this result 
~ with rates under level ground. As a rough estimate we may 

take £ of 93, and adopt 3° in 79 feet, as the eorrected result. 
- The rocks on which the observations have been made are 
absolutely the same, geologically and otherwise, from the 
` entrance to the tunnel, on the Italian side, for a distance of 

z nearly 10,000 yards. They are not faulted to any extent, though 

~- highly. incfined, contorted, and subjected to slight shps and 
slides. They consist, to a very large extent indeed, of silicates, 
chiefly of alumina, and the small quantity of linte they contain is 

a crystalline carbonate.” 

The St. Gothard Tunnel, which kas a length of about nine 
miles, has been subjected to much more minute observation, a 

_ skilled geologist, Dr. Stapff, having, under Government direc- 

tion, devoted his whole time to investigating its geology and 

. - physics. He not only observed the temperature of the rock in 

« the tunnel àt very numerous points, but also determined, by 
observations of springs, the mean temperatures of the surface of 

the mount&in at various points, and compared these with ‘an 
e 


, 
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mean temperatures of the air at Goschenef, Andermatt, Airolo, 
and the Hospice of St. Bernard. He infers from ‘his com- 


crést of the mountain over the centre of the tunnel. . The highest 
temperature of the rocks im the tunnel was’ at this central part, 
and was about 30°6 C. or 87° F. The`soil temperature at the 
crest abgye it was about — 0°'6 C., or 31°.F., giving a differ- 


ence of 56°F. The height of the crest above sea-level was i 


about 3850 m., and that of the tunnel at this part 1150 m.,. 
giving a difference of 1700 m. or 5578 feet. ‘ The rate of m- 


‘crease here is, therefore, about 1° F. in 1qp feet; and if,we 


apply the same correction for convexity as in the case of the 
Mont Cenis Tunnel, this wifl-be reduced to about-1° F, in 87 
feet, as the equivalen rate under a level surface. From com- 
bining pis observations ın all parts of the tunnel through the 
medium of empirical formule, Dr. Stapff deduces an average 
rate of 1° F; for every 88 feet measured-from the surface directly 
overhead. Where the surface is a steep ridge, the increase was 


| less rapid than this average; where the surface was a valley. or — 
plain, the ifcrease fas more rapid. As this average merely 


applies to the actualetemperatures, the application of-a correc- 
tion for the general convexity of the surface would give a more 
rapid rate. Jf we bring the isotherms nearer by one part in 15, 
bos seems a fair assumption, we shall obtain a rate of 1° F. m 
2 feet. z 
Collecting together all the results which appear reliable, and 
arranging them mainly in the order of their rates of increase, 
but also with some reference to locality, we have the followin 
list :— - 


that has been utilised. 


SULTS, it is better to operate not upon the number of feet per de- 
gree, but upon its reciprocal—the increase of temperature per foot. 
Assigning to the results in the foregoing list weights proportional 


- to the depths, the mean inciease of temperature per foot is found 


to be 01563, or about <4 
in 64 feet. « e. 
It would be more just to assign greater weight to those single 


of a degree per foot—that is, 1° F. 


results which represent a large district or an extensive group of't 
. r s oe 
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empitical formula for air temperature deduced from the kretm ` 


parisons a considerable excess of soil above ‘air temperature, ° 
increasing from 2° C. at the ends of the tunnel to 6° C, at the - 


. i Denth Feet 
. c teet forz F. 
Bootle waterworks (Liverpool ... « 1392 .., 130 
Przibram mines (Bohemia) ... ... . 1900... 126 
St. Gothard tunnel o, wee vee 5578 e 82 à 
Mont Cenis tunnel .. se ee vee vee 5280 an 79, 
Talaggoch leag mine (Flint) ... .. .. [041 ... 80 
Nook Pit, ‘Colliery we Io50 i. 79, 
Bredbury ` ,, aie | East ~ » 1020 .., 78% 
Ashton Moss ,, . (Manchester (... 2790 se, -77, , 
Denton , p». . | coalfield. ca- I317 a T7 
Astley Pit, Dukinfield 3 .. 2700 .. 72 
Schemnitz'mines (Hungary) ... ... pe, I368 14- 
Scarle boring (Lincoln) Saa a tee 2000 . 69 
Manegaon boring (India)... ... c se 310 .., 68 
Pontypridd colliery (S. Wales) wees 855 a 76 - 
Kingswood colliery (Bristol) ... ... «. 1769 ... 68 
Radstock »» (Bath) sie Tes gaa 20202 ag 62 
Paris artesian well, Grenelle Sas wees TSIZ: Sie BZ 
33 EF St. André... s e 830 s 56 
” “9 Miltary School we 568 56 
London ,, Kentish Town ... ... 1100 55 
Rosebridge colliery (Wigan) so 2445 ee 54 
Yakoutsk, ‘frozen ground (Siberia)... se 540 ... 52 
Sperenberg, boring in salt (Berlin)... ... 3492 «.. 51% 
Seraing collieries (Belgium)... ... .. 1657 . 50 
Monkwearmouth collieries (Durham) 1584 ... 70 
South Hetton 3 ae ... 1929 574 
Boldon 45 55 we I5I4’ o 49, 
Whitehaven » (Cumberland) 1250 ^. 45 
Kirkland Neuk bore (Glasgow) as cuo 354 53. 
Blythswood ° ,, 5 wen tae 347 50 
South Balgray ,, iš de 525 41 
Anzin collieries (North of France) ... 658 .. 47 
St. Petersburg, well (Russia) cee ee 656, 4h 
Carrickfergus, shaft of salt mine (Ireland) 770 ... 43 
” 3 ” 570 +. 40 
Slitt mine, Weardale (Northumberland) .. 660 34 


F. IN DEDUCING A MEAN FROM THESE VERY Various RE, 


o 


The depth stated is in each case that of the deepest observation - 
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mines, especially where the data are known to be very accurate. 
Doubling the weizhts*above assigned to Przibram, St. Gothard, 
Mont Cenis, Schemnitz, Kentish Town, Rosebridge, and Seraing, 


~ and- quadrupling that assigned to Sperenberg, no material 


difference is madein theiesult. The mean still comes out 1° F. 
in 64 feet, or more exactly ‘01566 offa degree per foot. 

- This is a slower rate than has*béen generally assumed, but it 
has been fairly deduced from the evidence contained in the 
Committee’s Reports ; and there is no reason to throw doubt on 
the results in the upper portion of the above list morë than on 

_ those in its lower portion. Any error that can reasoyably be 
attributed to the data used in the calculations for the St. 
Gothard Tunpel and for the numerous deep mines of the East 

- Manchester coalf-efd, will have only a trifiing effect on the rates 
of increase assigred to these localittes, ; 

To obtain an approximation to the rate at which heat escapes 


' “annually from the earth, we will first reduce the above rate of 


increase ‘01566 to Centigrade degrees per cenymetre of depth. 
. For this purpose we must multiply by 0182, giving ‘oco285. 

To calculate the rate of- escape of heat, this must be multiplied 
‘by the, conductivity, 

The most certain determinations yet made of theyconductivity 
of a portion of the earth’s substance are those deduced by Sir 
William Thomson by an indirect method, involving observations 
of undérground thermomesers at three stations at Edinburgh, 
combined with laboratory measurement of the specific heats and 


. ‘densities of the recks in which the thermometers were planted. 


. Multiplying by the number of seconds in a 


* densities by Forbes, 


The specific heats were determined by Regnault, and the 
Specific heats and densities can be deter- 
mined with great accuracy in the laboratory, but the direct 
determination of conductivity in the laboratory is exceedingly 
difficult, ıt being almost impossible to avoid sources of -errog 
which make the conductivity appear less than it really is. 

Prof. Herschel, in- conjunction with a Committee of the 
British Association, has made a very extensive and valuable 
series of direct measurements of the conductivities of a great 
variety of rocks, and has giver additional certainty to his results 
by selecting as two of the subjects of his experiments the Calton” 
Hill Trap and Craigleith sandstone, to which Sir William 
Thomson's determinations apply, ° 

From combining Prof. Herschel’s determinations with those 
of Sir Wm. Thomson, ‘0058 is adopted as the mean conduc- 
tivity of the outer crust of the earth, which, being multiplied by 


. thé mean rate of increase, *c00285, gives 


16330 X 10-10 
-as the flow of heat in a second across a square centimetre. 
year, which is 
approximately 314 millions, we have , 
ne > 1633 X 315 X 10-4 =" 41'4. 


This, then, is our estimate of the average number of gramme- 
degrees of heat that escape annually through each square centi- 
metre of a horizontal section of the earth’s substance, 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—The lists of Boards of Studies for the first 
time include the separate Boards of Physics and Chemistry, and 
of Biology and Geology, as constituted by the new Statutes. 
The , Woodwardian Professor appears in both Boards. The 


“ . Physiology Professor, not being yet appointed, only appears in 


brackets ; the same is the case with the Professor of Pathology 

‘in the Board of Medical Studies, 

The new Statute B having been finally approved, determines 
that in 1883 and 1884, a sum of between 5cco/. and 6000/, in 
each year will become available for University purposes from 
College revenues, subject only to deduction of 404 by each 
College for each Professorial Fellowship held at the College. 

_ The Professors of Physiology, Pathology, and Mental Philo- 
sophy and Logic are to be appoifitgd in such order as the 
University may think fit, as soon as sufficient funds can be pro- 

vided conveniently for the purpose from the common University 
fund, or from other sources.e The Professors of Physiology and 
of Patholagy are not to undertake the private practice of medi- 
‘cine or surgery. The stipends are fixed %at 800/. for these two 
Professors, and 7oo/, for the Professor of Mental Philosophy. 

The appointment of Readers is similarly dependent on the 
convenient provision of funds. Thus, until the Council of the 
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Senate has published its, recommendations, nothing. certain can 
be said as fo the objects upon which it will bê thought wisest 
first to expend the new funds accruing. But it must not be 
forgotten that a considerable amount of the new income will te 
requiret to' pay the increased stipends of presént professors, 


Prof. Liveing will lecture on the General Principles of. 


Chemistry this term, and also take practical classes in spectro- 
scopic analysis, 
and Tutorial lectures will be given in connection with this course 
by Mr. A. Scott, Prof. Dewar’s assistant. 
volumetric chemistry will be given by one of the demonstrators. 
` Lord Rayleigh will lecture on Electrical Measurements to 
advanced students; Mr. Glazebrook will give demonstrations 
on Electricity and Magnetism, and Mr, Shaw on Heat in the 
Cavendish Laboratory. Mr. Trotter will gfve an elementary 
course on. Electricity and Magnetism at Trinity College, and 
also a course on Optics and Light. ° . 

Mr. Vines will lecture on the Physiology of Plants, ®t Christ’s 
College, in connection with practical work, and will also give 
an elementary course at the New Museums, especially fer 
medical students. The Assistant Curator of the Herbarium, 
Mr. T. H Corry, B.A., of Caius College, will give a series of 
demonstrations on the natural orders of plants, 

Prof. Stuart wlll lecture on Mechanism and Applied Me- 
chanics, and the workshops and drawing office will be opened 
to pupils on October 13, At Gonville and Caius College one or 
fhoie Entrance Scholarships of values varying from 40/, to 80/. 
according-to merit of candidates, will be awarded in Natural 
Science by an examination beginning on January 8 next. 
are only apen to candidates under nineteen years of age on the 
first day of examination, and are tenable only for one year, after 
which a foundation scholarship may be awarded. The subjects 
are Physics, Chemistry, Biology, and Animal Physiology ; two 
subjects at least are required, Chemistry being essential. Par- 
ticulars of subjects may be learnt on applicaiion to the Senior 
Tutor, Rev. A. W. Steel. Scholarships may also be awarded 
for Mathematics and Natural Science combined. ' 

The examination for Entrance Scholarships at Emmanuel Col- 
lege will commence on January 12. -They are tenable in the first 
instance for two years, The subjects in’ Natural Science are 
Chemistry, Physics (including Dynamics and Hydrostatics), 
Elementary Biology, and Geology and Mineratogy. Candidates 
may alsa obtain scholarships for Mathematics and Natural 
Science combined. Mr. W. Chawner, the tutor, will supply all 
information. 

Mr. A. Sedgwick, of Trinity College, Cambridge, will cor- 
duct the- classes in Morphology which Prof. Balfour had 
announced for the present term. 


’ 


SCIENTIFIC SERIALS 


They . 


Prof, Dewar will lecture on Physical Chemitry, ~~ 


Demonstrations in ` 


The Fournal of Anatomy and Physiology (Normal and Patho- 


logical), vol. xvi. pt. iv., July, 1882, contains :— Observations in 


comparative myology, by Dr. Hans Gadow. The first section , 


of this interesting paper is devoted to the important subject of a 
scientific nomenclature for muscles,—On fat embolism, by Dre. 
R. Saundby and G. Barling (with a plate).—On Micrococcus 
poisoning, by Dr. Alex. Ogston.~-On the action of saline cathar- 
tics, by Dr. M. Hay (p and E series of experiments), —On a 
variety of pulmonary lobation and its relation to the thoracic 
parietes, as illustrated by comparative anatomy and abnomalities 
in the human subject, by Dr. W. Allen.—Prof. Gegenbaur, 
critical remarks on polydactyly as atavism ; translated by Drs. 
Garson and Gadow? - 


The American Naturalist for August, 1882, contains—On the- 


compass plant, by B. Alvard.—On the development of the tre: 
toad, by M. H. Hinckley—-On some entomostraca of Lake 
Michigan and adjacent waters, by S, A. Forbe.—Organic 
physics, by Charles Merris.—~The Editor’s table.—Recent lite- 
The same fos September, 1882, contains—-The methods of 
microscopical research adopted in the Zoological Station in 
Naples, by C. O. Whitman.—Notese on the habits of the 
“t Savannah cricket frog,” by C.C. Abbott.—On the evolution 
of forms from the Clinton to the Niagara group, by E. N. S. 
Ringueberg.—On hypnotism in animals, by Dr. W. Prentiss. 


The Transactions and Proceedings of the New Zealand Instithle 


Jor 1882, being vol. xiv., edited hy Dr. J. Hector, F.R.S., and 


published at Wellington, May, 1882, have just reached us. They 
form a royal octavo volume of ofer pdo pages and 39 plates. 
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: 1. 
Among the more important memoirs may be mentioned the fôl- | in the propagation of li ht, by M. De Klercker, Deli 
Dwing :—On historical incidents and traditions of the Maoris, | he ing be. Py purely pysica] Taethod, estahlished ee Tae 
art 11.~-Contributions to'a better knowledge of the Maori race, of the action.—On the treatment of phylloxerised vines with coal 
Teire and: a Bie fine perception ot colaa, of the amet tar, apropos of a recent communication of M, Max Cernu, by M. 
Maori, by W. Cc .-—-On: eading to tne @xtinc- | Balbianii_On the employment of heavy oils of c i : 
tion of the Maoris, by-Dr. A. K. Newman.—-Several memoirs | ment against the winter eag pof -phylloxera by M Se Taffitte 
. onthe mollusca of New Zealand, by Prof. Hutton.—On New | —A telegram from Munich (@cteber 2) announced that the ex- 
Zealand crustacea, by C. Chilton.—On the skeleton of Notornis | perimental transmission of force by an ordinđry telegraph wire 
mantelli, Py Prof. Parker.—On New Zealand shells and cepha- | between Miesbach and Munich (57 km.), by M De rez 
ae Wy, a Kirk.—On the Coccidæ of New Zealand, by |" method, Wad fully succeeded. Another telegram (September 
« M. Maskell.—On New Zealand crastacez, by G. M.“Thom- | 26) was received from the Emperor of Brazil about the comet. 
errs new Orthoptera and Colegptera, by W, Colenso.--On | The pregtnce of sodium and carbon was: noted.—Observations 
the freshwater .algee of New Zealand, by W. Spencer {a very | of the comets Barnard and Common (1882), at the Lyons Ob. 
imperfect, paper).—-On additions tothe flora, by T. F. Cheese- | servatory, by M. André —On a class of uniform Functions of 
map. On new speties of plants from New Zealand forests, by | two independent variables, by M. Piccard. —Hydrodiapasons by, ® 
V. Colenso.—On the Alpine fiora of New Zealand, by John | M, Decharme. One of these is formed of a brass tube of elon- hs 
Buchanan.-;Omthe New Zealand olives, and on recent additions | gated (J shape, with a ndzzle screwed into the curved part and . ` 
to the flora? by T. Kirk.—On a deposit of moa bones (probably | conducti#g town water. , The upper part ‘of each branch is bent ~- 
the oldest yet found) near Motanau, North Canterbury, by A. | round, so that the free ends are closely opposed. To’ these ends 
ran Notes on the mineralogy {of New Zealand, by S. | disks or other pieces‘may be attached with screws. On passige 
erbert Cox, ~ : i š of the water, a regular vibratory motion occur-, with sound ; by i 
Berichte über die Verhandlungen der Naturforschenden' Gesell- | attraction if the branchgnozzles have thick edges, by repulsion, if 
schafi zu Freiburg, I.B. Band vni. Heft 1, 1882.—On some | they have thin. The experimentis better if the branches are put in 
actions cf- coercitive force, .by E. Warburg.—Imitation of the | water, The feeling when one touches the instrument is like that of. 
phenomena of optically-anomalous crystals by stretched colloids, |' shocks from a.yeak induction coi.—ỌOp the nature of vibiatory 
by F. Klacke.—On the action of unilateral pressure on optically- |, motions which accompany the propagation of flame in combustible 
anomalous crystals of-alum, idocrase, and apophyllite, by the’| gaseous mixtures, by MM. Mallard and Le Chatelier. They + 
same,—Axial images in convergent light in alum, nitrate of lead, | have studied, with the help of photography, the period of - 
prested gelatine, and quickly-cooled glass, bythe same.—On the | accelerated and very irregular velocity (accompanied by sound), 
„motion of glaciers, by K. R., Koch and Fr. Klocke (second | which’ follows a (first) period of slower, silent, and regular 
paper).—On the cla:sification of surfaces according to the dis- | propagation, in a tube closed at one end, and having its com- ` 
placeability of their geodetic triangles, by H. v. Mangoldt.—On | bustible gaseous contents (bioxıde of nitrogen and sulphide ‘of’ 
the connection between viscosity and.density in fluid, especially | carbon) lit at the other. A vibratory movement is indicated ;..’ 
gaseous fluid substances, by E. Warburg and L. v. Babs.—-On | the-amplitude increasing as the Jast third of the tube’s length is , 
a method of testing micrometez-screws, by K, R. Koch. neared (where,is one of the ventral segments of vibration), - A 
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dolle presented a work on the origin of cultivated plants, 
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fectly electric bodies, by M.-Resal.—Typographi¢ reproduction 
of photographs ; process gf M. Ch. Petit, by M. Marey. Two 


- samples of the process (which js named stmdigravure, but is 
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bored, &c:—Researches onthe action of the intermolecular ether 
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e 
, THE BYRMAN 

The Burman: his Life and Notions. By Shway Yoe, 
Subject of the Great Queen. (London : Macmillan and 

Co., 1882.) ‘ 
Tee author of these two lively little volumes tells us 
that Shway Yoe is the name he is known by in 
Burma (Shway means “Golden” and is a common Bur- 
mese epithet). He himself writes in the character of a 
Burman, but Englishmen who have lived in the gountry 
say that there is no native capable of Ifaving written a 
page of such a book. Accordingly, while respecting the 
writer's incognito, we must consider him to be an English- 
man who does not care to publish his hame ; Sut whoever 
he is, it is plain he knows'the land afd its language and 
ways intimately. To Europeans going there, his work 
will be a guide of practical value, the more so because 
their difficulties so often arise from misunderstandings 
which knowledge of native habits would prevent. For 
example, an Englishman, eager to push forward on his 
journey on a Saturday, is furious because his servants 
cannot be got to buy bullocks for the cart till next day? 
He declares it is dilatoriness or the desire to stay and see 
some feast, whereas the real reason is that the day is un- 
lucky—“ it is a matter of conscience, and was taught to 
the Burman in-a rhyme when he was a littlesboy at 
school.” On the other hand, the Englishman himself 
gets into trouble wher out shooting by going on regardless 
of a finger-post which gives notice that a monastery lies 
` near, and that.animals must’ not be killed there. While 
the lay Burmese are generally rather slack in condemning 
violations by hunters and fishers of the Buddhist law not 
to take life, and indeed are not averse to enjoying the re- 
sults in the shape of curry and strong-smelling fish-paste, 
yet it would be too much to expect such profanation to be 


allowed under the very eyes of the holy ascetics. Another` 


way here mentioned in which. our English officials both 
_ take and give offence, really arises out of an idea belong- 
ing to the early philosophy of religion having survived 
with great tenacity in this corner of the globe. The Bur. 
mese have not yet come to our advanced opinion that 
dreams are mere subjective impressions of the sleeper’s 
mind. The animistic view still prevails that dreaming is the 
actual experience of the person’s life or soul, which they 
conceive to go forth from his body in .butterfly-shape, 
and flutter about ; this leip-bya, as it is called, only going 
to places its owner has visited before, which accounts for 
dreams being of known localities. The working-out of 
this theory as to the causes of disease and death (vol. ii., 
chap. xi.) is a good specimen of the author's style: It is 
because of the absence of the butterfly that the Burmese 
(like other peoples in the same intellectual stage) are un- 
willing to wake a sleeping man, for his spirit might be 
wandering far away and not have time to get back, so 
that its owner would fall dll. Foreigners do not always 
understand this primitive biology, é 

“ An English assistant commissioner rides unexpectedly 
into a small townlet in his sub-division and calls for the 
headman. That worthy is having his afternoon siesta, 
and the good wife announces this with a composure which 
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almost surprises the young sub-janta walla *into swearing. 

He says, ‘ Well, then, wake him, and tell him to bring his 

accounts along to the traveller's bungalow.’ Old Mab 

Gyee “shudders at the very thought, and flatly refuses. 

The Englishman gallops off in a fury at the dreadful im- 

pertinence of the people, and Mah Gyee calls together all 

her gossips to hear of the brutality of the young ayay- 

baing, who actually wanted her to imperil her good man’s 
It needs something more than passing examina- 

tions and being a smart report-writer to govern the people 
well.” 


This dream-theory seems one of the,many points of 
earlier and cruder religion which the Burmese keep up, 
notwithstanding their conversion to ‘Buddhism. Thus 
they still propitiate with offerings and prayers the nats 
or spirits which they regard as swarming over land 
and water, in house or forest. That this is the old local 
religion is proved by its prevalence among indigenous 
tribes who have not learnt Buddhism, or have not assimi- 
lated its teachings so far as the Burmese proper. Thus 
no low class Talaing would think of eating a morsel with-- 
out first holding up his platter in the air, and breathing a. 


prayer to the village nat; while at the entrance to a. 


Kachin village may be seen not only the remains of food 


and drink put out for the spirits, but even axes and chop- e» 


pers for them to fight with, and all this not for the love of 
these beings, but to give them whatever they want, so that 
they may let the villagers alone. It is not surprising that 
the subtle metaphysics of Buddhism should be over the 
heads of the uneducated. in Burma as elsewhere. Thus 
Buddhist doctrine does not recognise a separate surviving 
soul after death. Physical individuality ceases at a man’s: 
death and dispersion into the elements, but a new per-- 
sonality arises in the being which succeeds him, condi-- 
tioned by Aarma (Burmese kan), the result of the deeds 
of the whole line of predecessors. European students 


like Rhys Davids may well admire this speculative at“ - 


tempt to account by a ckain of causation for each man’s 
disposition and character, and may notice its foreshadow- 
ing of modern evolutionist ideas of inherited characters ; 
but the tillers of the paddy-fields of the Irrawaddy must 
find much easier the simple physical conception of a 
dream-soul. 

In the more learned Burmese monasteries Buddhist 
doctrine is studied, and scholars may be found to dis- 
cuss the distinction between karma and transmigration 
of souls, or to show that #zrwana (Burmese we/’ban) is 
not annihilation, as so many Europeans erroneously sup- 
pose. The author even claims “that at the present time 
Buddhism exists in Burma in a form much nearer to that 
which Shin Gautema taught than is found in any country 
where the Three Precious Things are held in reverence.’ 
Now Burmese Buddhism is doubtless purer than that of 
the gross and dull Tibetans, but it is setting the disciple 
above the master to put it thus into competition with the 
Buddhism of Ceylon, whence the Burmese received the 
missionaries and had translations of the Pali books. As 
to the moral rules which even more than philosophic be- 
liefs are vital to Buddhism,*their effect doubtless still 
manifests itself in a mildness and kindliness of life con- 
trolling the ‘natural character, which is described as het- 
blooded and combative. But the observance of tHe moral 
precepts has fallen so much away from the original stan- 
dard, hat we have here an instructive example of religious 
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decay in the sophistry by which they are kept in form 
while violated in reality. Buddhists who lead the ascetic 
life are bound to support themselves by carrying round 
the almsbowl from house to house, not asking for ‘any- 
thing, nor going to the doors of the rich rather than the 
poor, but taking what is given, and eating with loathing 
so much as is necessary to prevent death. The alms- 
bowl is still the sign of the holy man, and he carries it. 
round, but it is only in the severest monasteries that he 
really eats the indiscriminate bits of fish and flesh and 
handfuls of rice and mango. The mess generally goes 
ito the little boy-scholars, and after them to the crows 
and pariah,dogs, while the monks set to on a comfortable 
hot breakfast in the monastery. With like ingenuity the 
ascetic will sit with his back to the sun, so that he does 
not know when it is afternoon, and can take another meal 
without breaking the law ; while some, mindful of the law 
not to touch money, will wrap their hands in a cloth and 
then take it. Among the casuistic points which the student 
of morals finds most curious in theoretical and practical 
Buddhism is that alluded to already, how in a religion” 
where the taking of life is one of the five great sins, even 
the Înonks receive fish and meat in their almsbowls, and 
eevery village is pervaded by the smell of nga-pee, which 
seems to go far beyond that of anchovy sauce, its nearest 
English correlative. The answer is, that if necessity 
drives a man to the wicked life of killing animals, he will 
pay the penalty in ages of misery in future states, but he 
who eats the meat is no way responsible. Even the 
fisherman finds his way out,of the locse-meshed moral 
net :— > <a) 3 
- “Fishermen are promised terrible punishments in a 
future life for the number of lives they take, but popular 
sympathy finds a loophole of escape for them. They do 
not actually kill the fish. These are merely put out on 
the bank to dry after their long soaking in the river, and 
if they are-foolish and ill-judged enough to die while 
- undergoing the process, it is their own fault.” 

The passage of which this 5 part (vol. i. p. 341) may 
be recognised as coming from Prof. Adolf Rastian’s 
“ Reisen in Birma,” which forms the second volume of 
his “ Voelker des Oestlichen Asién.’ Of this important 
book, which has not been translated into English, the 
present author has in several places made use. 

It is not only through Buddhism that Hindu influence 
has acted on Burma; indeed in one way or another, three- 
fourths of its civilisation seems to have been borrowed 
from.India. This accounts for various popular supersti- 
tions, familiar in Europe as belonging to the Aryan 

‘nations, re-appearing among this Mongoloid race of 
South-Eastern Asia. Thus as the ordedl by water has in 
India‘the authority of the Code of Manu, it is not sur- 
~prising that ducking witches is a mode of trial familiar 
to the Bugmese; our officials now prohibit it in British 
territory, possibly not telling the natives how lately we 

` did it ourselves. Another superstition hgre noticed, is 
that a Burmese prizes a child’s caul as much as an’English 
sailor does. The .one*may expect by its means to gain the 
favour of some great man, while the other carries it to 
save him from drowning; but these are only particular 
ways in whjch the mysterious envelope exerts its general 
power ôf giving protectioneor luck. It would be interesting 
to learn whether the «Burmese have the idea of its being 
the abode of the child’s soul or guardian spirit#which 








may bÈ the source of the whole group of beliefs. TH 
gystem of magic, mostly astrology, which stultifies so 
much of the life of the Burmese, seems almost éntirely 
Hindu, in fact the cougt astrologers are a caste of 
Brahmans. One of their chief proceedings is to connect 
the days of the week in all sorts of ways with men’s lives 

The Hindus learnt the week and its: seven planet-named 
days through the Greek-Roman astrologers, perhaps not- 
much eaflier than our ancestors did, but while‘among us its 
astrological , significance only survives jp such folklore 
rhymes as “,Monday’s child is fair of face,” &c., in Burma 
it regulates even the children’s names. The letters of the 
alphabet are grouped in connection with the planets and 
their days, so that for instance a child born on Sunday 
must have a name beginning with a vowel, as. Moung 
Ohn (Mr. Cocoanut), Ma ÆA (Miss Cold), or Oo OA (Old 
Pot). Thusg people names not only give the magitian 
informaticn as to their planets, characters, and fates, but 
they even determine what couples may not marry, for 
instance, a Friday’s daughter must not marry a Monday’s 

son, for their life would be short. Thus, too, their names 

will direct the doctor how to diet them when sick, as for 

example the Sunday-born persons whose names are given 

above would have to avoid food beginning with a vowel, 

a6 eggs (00) or cocoa-nuts (oh7). 

It is not our province to discuss the chapters relating 
to practical politics, such as the rice-trade, the annexation- 
question, or even the great shoe-question which weighs: 
so heavily on the local diplomatic mind. But two more 
subjects. may be mentioned as interesting from the 
anthropologic=1 point of view. One is the recognition of 
dancing as a direct expression of emotion (vol. ii. chap. i.). 

“If a great man wants dancing he hires people to do it 
for him. If indeed he becomes greatly excited at a boat 
race, a buffalo fight, or a religious procession on its way 
through the town-to the pagoda, he may tuck up his pasoh 
tightly round his thighs and caper away till his bare legs 
tire, but he does so ordinarily with a ludicrously solemn 
aspect, as if the performance were a part of his official 
duties, and to be got through with as much stately dignity . 
as the dispensing of justice from the magisterial bench. 
It is a concession to the excitability of his nature, and he 
would be very much offended if next day, when he had 
calmed down to his ordinary composed demeanour, an 
Englishman were to compliment him on the agility he 
displayed, ior the complexity of his evolutions on the 
previous day.’ 

The other subject to be referred to is tattooing, which 
is a fine art in Burma as elsewhere in this part of Asia, 
A lad does not gonsider himself a man till he has been 
tattooed from waist to knees with what looks like a pair 
of drawers embroidered blue with elephants, apes, and 
tigers.. The operation is so painful that opium is usually 
taken to deaden the pain. The instrument is a steel 
point, split to hold the lampblack, this pricker being fitted 
in a weighted holder two feet long. Besides these figures 
done for decoration, charm-figures and magic squares are 
pricked in:for love-chagms, or to preserve from snake-bite 
or drowning. It is the more interesting to read these 
details, as there has for some time been an extraordinary 
specimen of Burmese tattooing to be seen in, England, 
namely, the “Tattooed Man,” who was some while 
since exhibited at the Westminster Aquarium, and who is 
an Albanian Suliot named Georgios Konstantinos. Setting 
aside his mostly fictitious story of having been tattooed 
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as 2 punishment in Central Asia, the fact is that his 
decoration with sôme 400 figures all over his body except 
the soles of his feet, was evidently done by Burmesê 
tattooers, and is a masterpiece of their unpleasant craft. 
There is an account of him by Mr. Franks in the Journal 


of the Anthropological Institute for 1872. 
. E. B. TYLOR 


Ee z "t 
PROF. STRASBURGER’S RECENT 
RESEARCHES 
Ueber den"Ban*und das Wachsthum der Zellhaute. Von 
Dr. Ed. Strasburger, Professor an der Universitat 
Bonn. (Jena, 1882.) 
HE work before us is another evidence ‘of Prof. 
Strasburger’s untiring industry and minute research, 
Interesting as all his books have been, this one may be 
said to surpass its predecessors in this respect, inasmuch 
„as the questions with which it deals arg of such fundamental 
importance in botanical science. The main object of the 
researches here publisfed is to throw light tpon two diffi- 
cult and much-discussed points, namely, the intimate 
structure of organised bodies, and the mode of growth of 
cell-walls and starch-grains. With regard to the re- 
searches themselves it need only be said that they appear 
to have been carried out with Prof. Strasburger’s accug- 
tomed thoroughness and accuracy, and that they are 
abundantly illustrated by beautiful drawings. The con- 
„clusions deduced from them are so remarkable thata brief 
résumé will not be out of place.. 

With regard to the intimate structute of d¢rganised 
bodies, Prof. Strasburger entirely dissents from that view 
which is known to all botanists as Naegeli’s micellar 
hypothesis. This hypothesis was based upon the pheno- 
mena of “swelling-up” which are so characteristic of 
organised bodies, and upon the optical properties which 
certain of these bodies possess. Prof. Strasburger points 
out that swelling-up may be as well ascribed to the 
taking-up of water between the molecules of the body as 
to its being taken up between Naegeli’s micelle. He 
shows also in a striking manner that the double refraction 
of organised bodies, such as cell-walls and starch-grains, 
depends upon their organisation as a whole, for when 
once their organisation is destroyed their double refrac- 
tion is lost, a result which cannot be explained on the 
micellar theory since the particles of the disintegrated 
micelle would, lke particles of broken crystals, still 
retain their double refraction. According to Prof. Stras- 
burger the molecules of an organised body are not aggre- 
gated into micellz which are held together by attraction, 
but they are linked together, probably by means of multi- 
valent atoms, by chemical affinity in a reticulate manner, 
Swelling-up is then the expression of the taking-up of 
water into the meshes of the molecular reticulum, where 
it is retained by intermolecular capillarity. The more 
extensible the reticulum, that is, the more mobile the 
groups of molecules within their position of equilibrium, 
the greater the amount of swalling-up. The limit is 
reached when the chemical affinity of the molecules and 
the force of the intermeldcular capillarity are equal; if 
the lattemexceed the former at any mement the result is 
the destruction of the molecular reticulum, or, in other 
words, of the organisation. Protoplasm differs from 

1 See NATURE, vol. xxiii. p, 78. 





other organised bodies in that the groupįng of its mole- 
cules is undergoing perpetual change, the result of this 
molecular activity being the phenomena which we term 
vitak 

The growth in thickness of cell-walls and of starch- 
grains takes place, according to Prof. Strasburger, by the 
deposition of successive layers. Here again he is at issue 
with Naegeli, who believed that the mode of growth was 
intussusceptive with subsequent differentiation of layers. 
It is impossible to go into detail with regard to the obser- 
vations from which his conclusion has been formed ; it 
need only be said that they are very numerous and 
elaborate, and that they confirm thase of ,Dippel and of 
Schimper. Prof. Strasburger goes indeed $ far as to 
say that even the surface-growth of cell-walls is not intus- 
susceptive, but is merely due to stretching. It must be 
admitted that, assuming that all cellulose is derived from 
proteid, it is difficult to understand how proteid particles 
can be intercalated into the cell-wall to become subse- 
quently converted into cellulose, but it is equally difficult 
to imagine that the wall of large cells, such for instance 
as an internodal cell cf WVéteZ/a or a laticiferous cell of 
‘Euphorbia, is simply the much-stretched wall of the 
small cell from which these originated. Surely the 
amount of solid substance in the wall of such cells as 
these increases with its increased surface! Here further 
investigation is doubtless needed. - 

There is, however, one point of detail which is of such 
general interest that it deserves some consideration ; it 
is with reference to the mode of formation of the cell- 
wall and of the thickening-layers. Schmitz some years 
ago expressed the opirion that the cell-wall is formed 
by the actual conversion of a layer of the protoplasm, 
that is, chemically speaking, by the production of a layer 
of cellulose from a layer of proteid. With this opinion 
Professor Strasburger entirely agrees, and he supports 
it by a number of remarkable observations. When a 
mass af protoplasm is about to clothe itself with a 
membrane, the peripheral layer becomes densely filled 
with minute proteid bodies, the microsomata, and 
this Jayer then becomes converted into cellulose. The 
wall of a young wood-cell of Piuzs, for instance, is 
clothed internally with a layer of protoplasm filled with 
microsamata, which are arranged in spiral rows; the 
microsamata then gradually disappear, and the layer of 
protoplasm is found to be replaced bya layer of cellulose, 
which presents spiral striation corresponding to the pre- 
viously existing rows of microsomata, and which consti- 
tutes a thickening layer of the cell-wall. In cells the 
walls of which become much thickened, the whole of the 
protoplasm may be gradually used up in this way. 
Again, the wall of pollea-grains and of spores is formed 
from a peripheral layer of the protoplasm which contains 
abundant microsomata. Its subsequent growth, and 
especially the dewelopment of the asperities which it 
commonly pitsents, is effected by the surrounding proto- 
plasm which is derivec from the disorganised tapetal 
cells ; this is especially well ghown in the development of 
the epispore (perinium) of Egudsetum and of Marsilia. 
When an intine or endospore is present, it is produced, 
like the outer coat, from a peripheral layer of ,the pro- 
toplasm of the pollen-graifi or spore. Further, the 
septum which is formed ia thé division of a cell is 
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pati on 
produced in the same way. The cell-plate, like th 
peripheral layer of the protoplasm of a young pollen- 
grain, contains microsometa which disappear, and it is 
then converted into a plate of cellulose. F mally; the 
successive layers of a starch-grain are produced by the 
alteration into starch of layers of proteid-substance 
derived from the starch-forming corpuscle (amyloplast). 
‘Besides dealing thoroughly with these main points, 
Prof. Strasburger touches upon others which are also of 
great importance. He points out that the starch which 
makes its appearance in the chlorophyll-corpuscles under 
the influence of light, is derived from the proteid of the 
corpuscles by dissociation. The formation of this starch 
is therefore not the immediate product of the synthetic 
processes going on in the chlorophyll-corpuscles, but only 
a mediate product. The processes in question produce 
proteid. Prof. Strasburger is inclined to accept Erlen- 
meyer s hypothesis, that methyl aldehyd ıs formed in the 
chlorophyll-corpuscles from carbonic dioxide and water 
and to believe that by polymerisation a substance is pro? 
duced which can combine with the nitrogenous residues 
of previous dissociations of proteid to reconstitute proteid. 
He “does not agree with the suggestion of Loew and 
*Bokorny that the methyl aldehyd may ‘combine with 
-ammonia and sulphur to form proteid de novo. 

Lastly, Prof. Strasburger makes an interesting sugges- 
tion as to the probable physiological significance of the 
“nucleus. He points out that the nucleus cannot be ‘re- 
. garded as regulating cell-division, for instances are known 

of cell-division taking place without previous nuclear 
~division, and, conversely, of nuclear division taking 
place without cell-division. He is of opinion that the 
-mucleus plays an important part in the formation of 
proteid in the cell. This view is founded upon the facts 
that one or more nuclei have been found to be present in 
the vast majority of plant-cells, that the nucleus is, as a 
general rule, the most persistent protoplasmic structure, 
and that it gives the various proteid, reactions in'a very 
marked manner. SYDNEY H. VINES 





LETTERS TO THE EDITOR 


\[ The Editor does not hold himself responsible for opinions expressed 
' by his correspondents, Neither can he undertake to return, 
~ or to correspond with the writers of, resected manuscripts. 

Wo notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 

~ “as short as possible. The pressure on his space ts so great 

that it is impossible otherwise to ensure the appearance even 
_ of communications containing interesting and novel facts.] 


“The Behaviour of Sulphate of Lead in a Secondary 
i Battery ° 


Since the meéting of the Eritish Association at Southampton 
I have made several experiments on the action of sulphate of 
dead at the negative pole of a decomposition cell, with a- view 
to ascertaing not whether the sulphate was reduced in bulk 
by the action of the nascent hydrogen, 2 matter concerning 
which I had satisfied myself before in the negatiye, but the less 
practically important matter whether any trace of metallic lead 
could be obtained upon the negative plate by this action. , 

I used, therefore, platinum glectrodes, immersing them in a 
paste of sulphate of lead in cilute sulphuric acid.. And at the 
suggestion of ‘Prof. McLeod, in order to obtain sulphate pure 
ang in a fine ' tate of subdivision, I precipitated a quantity from 
dissolved, carbonate, ` F f * - 

The paste`soon settled down, leaving about a quarter of an 
inch of clear liquid aboye it, which was decanted off. Small 
thick platinum plates stood it the paste about 2 inches apart, 





and w&e connected with either thee or two-Lechlanché cele - 
When three cells were used, the evolution? of gas from both 
plates speedily scooped outa hole round each filled with: only 
turbid liquid, which was kept agitated by the bubbles, 

Under these circum-tancesg distinct darkening of both plates 
occurred, and after a day or two,they showed a distinct though 
extremely thin coating of percxide and of meéallic lead respec- 
tively, Prof. McLeod had tried the same kind of experiment, 
and noticgl that the darkening occurred more readily on por- 
tions of the plate in contact only with free liquid than on those 
imbedded in paste. ; - 

I therefore re-embedded my plates, and employed only two cells 
to charge thém, so that the bubbles might qnot have power 
enough to remove the paste from contact with the plates at all 
parts; under these circumstantes the growth of peroxide of lead 
at the + plate was abundant, so much so that when the plate 
was ultimately pulled out, it left a black mass behind it, which 
had penetrated into the white paste; but the growth of the 
metallic lead:on the — plate was even less perceptible than 
before, and it was evident that the metallic lead was_ better 
deposited from the solution than from’ the paste, It seemed 
probable, ther€fore, thft though the sulphate is extremely in- 
soluble in dilute acid, pet that a sufficient trace was dissolved to be 
acted on by the hydrogen, and that as fast as this was decom- 
posed more was dissolved from the® large quantity of solid 


e| present, provided the liquid was free to circulate and become 


replenished. ` 

To test this further, I first made a satmated solution of sul- 
phate of lead-in the acid, by shaking and stirring it up with the 
finely divided precipitate for many hours—though ordinary dilute 
sulphuric acid is probably perfectly saturated without any such 
tfeatment—and then electrolysed the clear solution, No effect 
is ordinarily perceived under these circumstances, and I could 
perceive none. Hence. the quantity dissolved at one time 
must be something infinitesimal ; and it is able to give no appre- 
ciable deposit, unless fresh solid is present to replenish it. i 

Next I took a yessel full of the sulphate paste, but with a 
third of an inch clear liquid standing above it; and into this 
clear liquid I dipped the platinum plates, barely letting them 
touch the pasty mass below. In this position they remained 
several days connected to two Leclanchés, and the result. was a 
distinct blackening of the — plate with a-deposit of metallic lead 
from the solution; but the + plate scarcely seemed to receive 
any deposit of peroxide except along its bottom ‘edge, which 
probably just touched the paste, and which showed a narrow 
line of deep puce colour, The observation that the —, plate 
received its deposit more easily from the free solution than from 
the paste, ‘had been previously made by Prof. McLeod. But to 
get the deposit most quickly, .it is best to immerse the plates in 
the paste, and to cause sufficient gas to be evolved to keep them 
free from actual contact with it; while at the same time the 


‘| solution surrounding them is so near a large surface of paste, 


that it can beivery rapidly replenished. 

On neutralising the acid with ammonia, so that ammoniacal 
salts and common salt might be present, in which sulphate of 
lead is known to be somewhat soluble, the deposit of. metallic 
lead went on with far greater rapidity. con - 

I have subseguently repeated the experiments with a'paste of 
ordinary sulphate of lead, and the results appear to be quite the 
same, A week’s deposit could be dissolved off the negative 
platinum plate with a single drop of nitric acid, and could only 
be made to show °a faint precipitate when sulphuric acid was 
added to this solution in a watch-glass. ; 

Moreover, unless the plate were rinsed on extracting it from 
the paste, the small amount of sulphuric acid clinging to it was 
sufficient to so whiten the-deposit in the course of a night as to 
make it seem almost asf it had disappeared. © > . -< 

The matter is rather a small one to write so much about, but 
the behaviour of sulphate of lead in secondary batteries is really 
of considerable amportance, and is at the-bottom of a great many 
of the “difficulties which one’ meets with in practical operations 
with secondary lead ‘cells. e` - ` 

Moreover, it is only due to Dr. Gladstone that I should say 
bow far I have been able to obtajn his results; and he will per- 
ceive that if all be asserts is that platinum electrodes do show a 
nearly infinitesimal tarnish of metallic lead (as I understood him 
to say at Southampton, then my experience agrees with bis. 
But I.think ‘that this is merely due tothe partial solubility 
of the sulphate; and I never find that the reduction is able to 
spread through the paste in the slightest degree, in such a way 
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Ato have any practical bearing on the behaviour of a se#ondary 
battery.. > OLIVER J. LODGE 
University College, Liverpool. ~e 


` 





On the Conservation of Solar Radiation 


IT appears to me a difficulty*artres with regard to Dr. Siemens’ 
theory when we consider the original-condition of the earth and 
of the other planets. What, in fact, has become of the great 
amount of energy which was present in the form of Hat in those 
badies ? 

Just as in the case of the sun, the rotation of the earth would 
produce a.continuous cycle current, the decrease of rotatory 
energy being perhaps counterbalanced by shrinkage, the radiant 
heat would kecome transformed into the potential energy of dis- 
sociation, and this energy again would be given back to the 
earth in the form of heat in another part of the circuit where the 
elements recombine. Now it is quite impossible that*the whale 
of the heat radiated should be used in this way, for after a lapse 
of years we should find a considerable diminution of potential, 
or (perhaps) rotatory energy, and we therefore should be forced 
to ‘the conclusion that the earth became conynually hotter. 
Hence some of the radiant heat escaped must have escaped into 
space, never fo return, 

Ts it then a feasible sodution that more heat is radiating fram 
the sun than 1s necessary for the dissociation of the elements? 
Tf so, then at least we should have a satisfactory explanation of 
its slowly-diminishing activity, . B.S. 

THE writer of this letter is right in concluding that in accord- 
ance with my hypothesis the earth also must throw out a stream 
of matter equatorially into space; and if your correspondent 
will refer to my article in the Nineteenth Century of April 


- last, he will find that at p. 522 I speak of such a terrestrial ont- 


. 


flow, with which I connect the phenomena of Aurora Borealis, 
If at any period of the world’s history the rotatory velocity of the 
earth has been much greater than it is noy, and its surface- 
temperature sufficiently high to cause ignition of combustible 
gases, it may be reasonably supposed that it had the power of 
recuperating its heat of radiation, The amount of heat so 
recuperated would, under all circumstances, be less than that 
received back by combustion, and the result of gradual diminu- 
tion of temperature would be that on a certain day the tempera- 
ture must have fallen below the point of ignition, from which day 
forward no further recuperation of heat could be expected. The 
process of cooling would then proceed at a very rapid ratio, 
until the surface-temperature had reached another point of com- 
parative constancy, at which the radiation into space was balanced 
by the heat received by solar radiatiog, and which is our present 
condition. C. W. SIEMENS 
12, Queen Anne’s Gate, S.W., October 16 





The Great Comet and Schmidt’s Comet 


THERE can be no doubt of the elongation of the nucleus of the 
Great Comet in the direction of the axis of the tail, in which 
direction it is three times as long as in a direction at mght angles 
thereto. > iis 

The place of the comet this morning, at 6h, om. G.M.T., was 

' RA. = Ioh. 18m, 53 + 5 secs, 
P.D. = 103° 31’ 35” E 10”. 

A neighbouring object was carefully obsefved, through haze, 

as a star of reference ; its place was 
R.A = Job, 18m. 53s. 
P.D. = 102° 30' o” a 

On consulting the Catalogue, it appears there is no star in this 
place. The object observed was probably-Schmidt’s Comet, 
ecm on the 8th of this month, but not since heard of 

ere, i. 
Unfortunately the above are absolute, not differential mea- 
sures, but they have been corrected by. measures of A Draconis, 
also observed as a star of reference $ its place is 

R.A. = Ioh. 4m, 46s. 
P.D. £ 101° 46 297”. 

A e WENTWORTH ERCK 

Sherrington House, Bray, October 16 


[The nearest bright star to Mr. Erck’s place is L. 20158, 67 
mag. in Gould; R.A. for 1882, toh. 17m. 32s., N.P.D. 102° 47’. 


- A Draconis is evidently a slip of the pen for-A Hydr.—Ep.] 
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The B.A, Unit 


I wisH to call the attention of readers of NATURE who are 
interested in the experiments which have recently been made for 
the @etermination of the B.A. unit of resistance, to a paper by 
F. Kohlrausch, read before the Academy of Sciences at 
Gottingen, September 6, 1882, “On the Measurement by Elec- 
trical means of the mean Area of the windings of a Coil.” Prof. 
Kohlrausch has applied his method to redetermine the mean area 
of the coils of the earth inductor used by him in his experiments 
on the value of the B.A, unit in 1874. He finds the area of this 
coil to be 387,200 sq. cm. ; the value used in 1874, calculated 
from the geometrical measurements of Weber in 1853, was 
392,800 sq. cm. In consequence the value of the B.A. unit as 
determined from his experiments requires alteration, and, 
making the necessary corrections, Prof. Kohlrausch obtains 


1 B.A. unit = ‘990 x 109°, agreeiig mich gore nearly 
sec 





with the values found by Rowland, Rayleigh and Schuster, and 
myself, R. T. GLAZEBROOK 
Trinity College, Cambridge, October 13 


The African Rivers and Meteorology 


THINKING that the following extract from a letter writter 
from the Niger Delta may be of interest to your readers, I beg 
leave to offer ıt for insertion. 

‘“As yet there has been little water in the Niger, the nse up 
to the present (August 29) has not been over 3 feet in thelover 
river, and they say no rise has taken place in the upper river as 
yet. The upper river zommences at Locayo, or where thé 
Benue or Chadda joins the Niger, and contmues thence on to 
Timbuctoo. So far as I can foresee, there will be a famine in 
the Niger Valley this year, as there has been a complete failure 
of the first crop from drought, and there has been no chance of 
putting in the second crop for the same reason.” 

The regimen of the waters of such great rivers as the Nile, - 
the Niger, and the Congc, both as to quantity and periods of rise- 
and fall, must be closely related to the meteorological conditions 
of the highlands of Africa, so little known to us, so extensive, 
and as yet so inaccessible for observation, May it not, there- 
fore, be assumed that the comparative and contmuous study and 
observation of those rivers as regards their volumes and periods 
of rise and fall, would be likely to furnish most valuable data- 
for the prediction or forecast of weather in Europe, Thinking 
so, I have suggested to my correspondent the advisability of 
keeping a systematic record of the rise of the river Niger, and,. 
if possible, of the temperature and other conditions of the water, 
with a view to their utilization for meteorological purposes, and 
from this point of view I have thought that the above communt- 
cation may present some interest, J. P. O'REILLY 

Royal College of Science for Ireland, Dublin, October 13 


A “Natural” Experiment in Complementary Colours 


YESTERDAY evening I was reading Goethe’s account of his 
visit to the falls of Schaffhausen (‘‘ Journey to Switzerland m 
1797”). After mentioning that the morning was a misty ore, 
and describing the general effect of the cataract, he adds: 
“ Wenn die strémenden Stellen grun aussehen, so erscheint der 
nachste Gischt leiwe purpur gefarbt.” I had certamly never 
heard of this phenomenon before, but it naturally occurred to. 
me that it was probably an effect of complementary coloms. 
Less than two hours afterwards I opened NATURE for the week, 
and found piecisely the same phenomenon, with the same ex- 
planation as given by Mr. C. T. Whitmell. The point is 
interesting, as giving testimony to Goethe’s close and accurate 
observation of colour phenomena; while the coinciflence involved 
seems also to be wogth recording, WALTER R. BROWNE 

October 13g 





Ventilation of Small Houses 


I HAVE been much interested in the reports of the Sanitary 
Institute. May I call attention to the fact that the majority of 
the smaller houses in our large towns have no means of ventila- 
tion except through the rooms. There are no ventilators or 
staircase windows, and the b&ck house door opens into the 
kitchen, Ina three-storied Hiquse the staircase iseit by the fan- 
lighg over the front door and a skylight in the roof, neither of 
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‘ 
which opens ; this grrangement gives little enough light and no 
air. Can it be healthy? Ought it to be? Itis at least most 
disagreeable, A.H. 
October 15 è 


ON THE PROPOSED FORTH BRIDGE 


AN interesting account of the plan of the railway 
bridge for crossing the Forth at Queensferry, as 
designed by our distinguished engineer, Mr. Fowler, with 
the association of Mr, Baker, was given by Mr. Baker to 
the British Association at their late meeting at South- 
ampton. Supported as it was, to the advantage of those 
present, by the exhibition of the model of the proposed 
bridge, it must bave given extensive information on the 
character of the structure. Yet it seems to me that, 
amidst many valuable particulars, on the strength of 
materials, their mode of application in this instance, and 
similar important subjects—it would hardly impress 
sufficiently, upon the minds of hearers or readers, the 
vastness of the scheme, the novelty of its arrangements, 
and the dangers (yet untried) to which, conjecturally, it 
may be subject. I have thought therefore that I might, 
without impropriety, offer to the editor of NATURE some 
remarks on points which after careful consideration have 
suggested themselves tome. For some particulars I am 
indébted to the courtesy of Mr. Fowler himself, and I 
greatly value this kindness. 

It is known that at Queensferry the separation of the~ 
river-banks, or rather that of the piers next to the banks, 
at the elevation required for the railway, approaches to a 
mile. This space is divided by three piers (for which 
there are excellent foundations on rock and hard clay) 
into four parts, but only the two middle parts concern’ us 
now. ‘They are exactly similar, and are treated in exactly 
the’ same way; and subsequent allusions, referring 
ostensibly to one, are to be considered as applicable to 
both. Each of the three piers is an iron frame, 350 feet 
high, the ‘central pier 270 feet wide (in the direction of 
length of the bridge), and each of the others 150 feet. 
These lofty frames are braced, each upper angle on one 
side to lower angle on the other side, with no other 
diagonal bracing, but with a simple tie at mid-height. 
The lengths of the diagonal bracing are respectively 
about 430 and 360 feet. The water-spaces between two 
piers are each about 1709 feet ; and the engineering ques- 
tion now is, how this space of 1700 feet (roughly one- 
third of a mile) is to be bridged for the passage of a 
railway. 

The plan proposed is, to attach to each side of each 
frame (that is, to each side which will face a traveller 
entering upon the bridge) a framed cantilever or bracket 
about 675 feet long (that is, exceeding in length an 
English furlong by 15 feet), attached at top and bottom 
to the iron frame above mentioned, but having no other 
support in its entire length of 675 feet. To give the 
reader a practical idea of the length of this bracket, I 
remark that the length of St. Paul’s Cathedral, outside to 
outside, is exactly 500 feet; and thus this bracket, which 
is to project over the water without any support whatever, 
is longer than the Cathedral by 175 feet. This in itself is 
enough to excite some fear, supposing the bracket to 
support merely its own weight. But further, the bracket 
bears also the very considerable weight of the roadway 
and rails. It is also heavily loaded on its point. The 


. two opposing brackets from the two iron frames cover 


1350 feet, but the whole «space to be covered is 1700 feet, 
leaving 350 feet yet to be supplied for the support of the 
railway. To furnish this, a lattice-girder carrying a rail- 
way is provided, rather more than 350 feet long, whose 
extrémities regt upon the tips of the two brackets. 

This st&tement is enough, I think, to justify great 
alarm. No specimen, I believe, exists of any cantilever 
protruding to a length conmpafable, even in a low deggee, 


to the *enormous brackets proposed here. The only 
structures of this class, in ordinary mechanics, known to 
mt, are the swing-bridges for crossing dock-entrances, and 
the like, and these are absolutely petty in the present 
comparison, e : 

I now advert to the weights of the principal portions of 
the bridge, and the strains which they/iwill create. I 
understand that the weight of the two parallel braced sides 
of one bradket is about 3360 tons, to whichis to be added 
the weight of roadway and rails for 675 feet, on which I 
have no information. I proceed to inquire what strains, 
in the nature of horizontal pull at the top of theepier and 
horizontal push at the bottem of the pier, will be caused 
by this weight. If the weight were evenly dispersed over 
the triangular bracket, its centre of gravity would be 
distant from the pier by one-third of the distance of the 
point from the'pie But as no vertical bar near the pier 
is included in the’ weights above, I must take a larger 
factor, say 2. The vertical weight being 3360 tons, acting 
at a distance fyom theepier of 2 x 675 feet, and the sept- 
ration of the points of connection with the pier being 350 
feet, it is easily seen that the horizontal pull at the top 
and push at the bottom are each algout 2600 tons, The 
inclined tension along the great upper bar of the canti- 
lever and the inclined thrust along the great lower bar of 
the cantilever are therefore each about 267otons, The 
extremities of the great upper bar and the great lower bar 
being connected at the point of the bracket, and (for a 
moment) no other weight being supposed to act, there is 
no tension or thrust at that point, and therefore the ten- 
sion and the thrust increase gradually, according to the 
attachment of their loads, from nothing at the point of 
the bracket to 2670 tons at connection with the pier. 

But the point of the bracket is permanently loaded with © 
half the Weight of the intermediate 350-feet railway,-or 
363 tons, and occasionally loaded with the whole weight 
of a railway train, say for a passenger train 150 tons (a 
mineral train would be heavier). The vertical weight- of 
513 tons thus introduced’would be met bya tension of 
1004 tons through the whole length of the great upper bar, 
and a thrust of 1004 tons through the whole length of th 
great lower bar. Thus we have— , 

For the great upper bar, a tension increasing from 1004 
tons near its point, to 3674 tons near the pier. 

For the great lower bar, a thrust increasing from 1004 
tons near its point, to 3674 tons near the pier. 

The second of these statements particularly requires 
attention. 

Mechanical ‘students and professional engineers are 
accustomed to estimate by numerical measure the magni- 
tude of a horizontal or nearly horizontal thrust, but 
persons in ordinary life scarcely attach a clear meaning 
to such a phrase. Iam therefore compelled to make a 
somewhat violent explanatory supposition, with the hope 
that it may convey a practical impression as to the 
meaning of the statements just given. 

The great lowar bar is in fact a nearly flat frame, 
braced from side to side, about 120 feet wide at the 
bottom, and about 40 feet wide at the top, and 690 feet 
long. Suppose this structure to be planted vertically, say 
in St. Paul’s Churchyard, without any bars, chains, or 
any thing else, below its vertex, to prevent motion edge- 
wise, but with bracing (which, under ordinary circum- 
stances, would suffice, but which will be the subject ot 
further remark) to prevent its moving flatwise. Its top 
would be 310 feet higher than the top of the cross of St. 
Paul’s Cathedral. Suppo$e a weight of 1000 tons to be 


‘ placed on its very top, and additional weights (if neces- 
' sary) to be placed at its sides, till the whole weight 


pressing the groundis 3600 tons. In this state its con- 
dition is exactly that 8f the great lower bar, as regards 
the crushing and distorting tendency of the weights 
(although the upper weight itself ought to be considered 
as partially protected from lateral movement by the great 
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upper bar). With this enormous load at this stupendous 
height, would the citizens of London in the Churchyard 
below feel themselves in perfect security? I think nop; 
and I claim the same privilege of entertaining the sense 
of insecurity for the proposed Forth Bridge. 

The danger arising from the endwise action of so large 
a force on so dong a bar -or frame, is produced by the 
curvature technically called “buckling,” and there 
appears to be fear of its occurrence in varioys parts of 
the bracket, and in some parts sequentially, that is to say, 
that a buckling of a minor order might lead to # buckling 
of amore important order. Thus, proceeding from the 
pier, the* firs? support of the great lower bar is by a 
suspension-rod from the great upper bar; to which, as 
regards merely the suspension-rod, there can be no 
objection. But the upper attachment of this suspension- 
rod 1s supported by a thrust-rod about 340 feet fong. Can 
this rod be considered safe against buckling? In the 
total absence of experiment or explanation, I may be 
permitted to express a doubt of safety. And if that rod 
fail, the corresponding part of thé great lower bar will 
sink, it will buckle under its enormous end-thrust, and 
the bridge will be ruined. The second support of the 
great lower bar depends, in like manner, 6n a thrust-rod 
whose length is 240 feet ; considerations of the same kind* 
apply to it, though probably in a minor degree. 

‘Experienced engineers must have known instances in 
which buildings have failed from want of consideration 
of buckling. The following occurred within my know- 
ledge. When the Brunswick Theatre was built, the cən- 
struction of its trussed iron roof was greatly extolled, 
and Mr. Whewell’ and myself, then residing at Cam- 
bridge, and proposing to visit London about the same 
time, had arranged to inspect the truss. But before we 
reached London it was ruined. T herewas nq, adequate 
bracing of the principal rafters in the plane of the roof ; 
the suspension of a very slight weight on the great tie 
caused the rafters to buckle sideways, and the roof fell, 
destroying the building. ; 

I am not aware whether a theory of buchling finds 
place in any of the books which treat of engineering in a 
somewhat mathematical form, But there ought to be 
such, It can be formed with no difficulty and little 
‘trouble, giving such a form of result, that all that will be 
required in any case, to determine the end-pressure which 
can safely be applied to the end of a bar, will be ex- 
pressed in terms of the length of the bar, and the curva- 
ture caused by a tranversal strain (determined by simple 
experiment), This theorem ought to be applied in every 
instance, ( 

I need scarcely to remark that every construction is 
liable to chance-errors of unforeseen character, and I 
think that the proposed construction, which-depends for 
its safety entirely on the maintenance of the thrust-prin- 
ciple in perfection, is more liable than any other to 
danger from these causes. A rivet-head may shp, or a 
screw may strip, and all may be imperiled. Robert 
Stephenson, when building the Menai*Bridge, used every 
-caution that an active mind could invent: in particular 
he provided that the masonry for final support of the 


tubes should be raised as quickly as possible to take the |. 


bearing of the tubes at every moment. Yet an accident, 
though a small one, did happen. The ends of the tubes 
were raised by the power of hydraulic presses; the 
cylinder of one of these presses burst, and the end of the 
tube fell three or four inches.” This minute fall, in 
the judgment of the attendapt engineers, gave a strain 
to the tube such as it never sustained before or since. 
(This accident came firgt to my knowledge in a singular 
way. With the assistance of my friends, Capt. Tupman, 
R.M.A., and James Carpenter, Fsq., and before having 
heard of the accident, I made experiments on the state 
-ot permanent magnetism of the great iron tubes. One 
>of these showed an aromaly, somewhat similar to that of 


. 
fronaheavily struck, On my mentioning this to Mr. 


Edwin Clark and others, the phenomefion was at once , 


referred to the accidental shock which I have described.) 

Much has been said on the action of the wind, and on 
the* difference of that action upon a suspended bridge, 
and upon a girder bridge. In regard (first) to the 
amount of pressure, I refer to a former letter of mine, 
correctly cited in the evidence before the Committee on 
the fall of the Tay Bridge, in which I state that the 
maximum pressure may be more than 40 lbs. on 
the square foot (I should say more than 50 lbs. for Scot- 
land), but that this action is so limited, both in time and 
in local extent [and is, I add, so continually varying in 
direction], that the average of direct? pressure probably 
would not exceed 10 lbs. on the square foot. In regard 
(secondly) to the difference of winhd-acfion.in the two 
systems of construction ;—the immediate efiect of the 
wind appears to me to be a shock, of limited extent, 
which is much less likely to, be injurious on a com- 
paratively flexible frame suspended from above, than 
on a jointed frame where every joint must be tight, and 
where ruin will follow disturbance. In the proposed 
Forth Bridge, however, there is risk of danger of the 
most serious kind, which may perhaps surpass all the 
other dangers. 
the wind on the great projecting brackets, and its ten- 
dency to wrench them laterally from their attachments. 
The ruinous force depends, not simply on the magnitude 
of the wind’s pressure, but also on its leverage; as med- 
sured by the proportion cf the height of the Tay Bridge 
or the length of the bra.tet of the Forth Bridge, to the 
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It arises from the horizontal action of' 


separation (in each case) of their horizontal attachments to ' 


the solid piers. This leverage is considerably greater in 
the instance of the proposed Forth Bridge than it was in 
that of the unfortunate, Tay Bridge; and we may reason- 
ably expect the destruction of. the Forth Bridge in_a 
lighter gale than that which destroyed the Tay Bridge. 


I may now collect the Heads of my remarks on tLe- 
proposed Forth Bridge :— $ 

I. The proposed ccnstruction is, as applied to railway 
bridges, entirely novel. 

Il. The magnitude of its parts is enormous. 

lI. These has been no succession of instances of the 
construction, with rising degrees of magnitude, which 
might furnish experimental knowledge of some of the 
risks of construction. 

IV. The safety of the bridge depends entirely on a 
system of end-thrusts upon very long rods; a system 
which appears generally objectionable, but particularly so 
when the length of tke rods is very great. 

V. No reference is made to theory applied to the 
buckling of rods under end-thrusts. 

VI. The liability to ruinous disturbance by the lateral 
power of the wind acting with the leverage of the long 
brackets appears to be alarmingly great. 

My own impression is, that the proposed construction 


is not a safe one, anc I should be happy to hear that it is 
withdrawn. 


I refer unhesitatingly to “the Suspension Bridge” as 
the construction which I should recommend. On this 
system generally I remark: (1) that I am incredulous as 
to the oscillation of 8 feet in eatent, or any sensible part 
of it; (2) that ifethe railway is slightly arched upwards to 
the degreé corresponding to depression caused by an 
average train, such 2 train will run on a horizontal plane ; 
(3) that a stiffening lattice maf be used with very good 
effect against vertical oscfilations from all causes, 

The considerable height of the piers, and the great 


length of the suspension-chains, are matters to be ywewed 
carefully, 


° 
To reduce them as far &s possible, I would suggest for > 


examination the following,proposa:s :-— e 
a . 
e 


a 
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. _ 1, Suppose the stone or iron piers ta be much lower 
than in the plaifs hitherto proposed, and suppose that the 
top of a pier carries a bracket on each. side, so-that the 
great suspending chain passes over the points of the 
brackets, and its suspending action begins at those points. 
The bracket frame may .be horizontal where it passes the 
top of the pier; or .it may be raised in a horn on each 
side, and thus adapted to a smaller height of pier. By 
this construction, with brackets 150 feet long (a trifle com- 
pared with those of the proposed cantilevers), the piers 
may without difficulty be shortened 200 feet, and the 
acting-length of suspending chain may be reduced 150 
feet at each end, or 300 feet over each water-channel. 
This would leave‘much liberty in regard to the curvature 
«of the chain, 

2.- It is yery" desirable, if possible, to reduce the specific 
weight of fhe chains per yard, corresponding to a specified 
.suspension strain, This has been attempted on the Con- 
“tinent by the use of wire, and it has been highly praised 
for its combination of lightness and strength. The 
longest carriage-bridge that I have passed (that of Frey- 
burg, 890 feet span) is a wire bridge, I kave also crossed 
the Rhone at Maatehmart by wire arches of considerable 
` span. I know not whether this construction has been 

tried in England. G. B. AIRY 

The White House, Greenwich, September 26, 1882 


? APPENDIX 
« Having adverted above to the measurement of the end- 
wise or “buckling ’”’ force upon a bar, I will here give a 
theory, by application of which the admissible amount of 
-end-pressure 1n any case may be ascertained. 

The curvature of any point of a bar depends upon the 
action of two causes. The first cause isthe external force, 
whose angular momentum or effect to bend the bar at any 
point under consideration is proportional to the produ:t 
of the force (expressed in multiples of a definite unit—as 
the pound avoirdupois, or the ton, &c.) by the distance of 
its line of action from the point under consideration 
(expressed in multiples of the inch, or the foot, &c.). The 
second cause is the internal elastic force of the bar pro- 
‘duced by curvature, whose tendency is to oppose the 
-bending action of the external force; I shall assume the 
magnitude of this force to be proportional to the curva- 
ture, or inversely proportional to the radius of curvature, 

-at the point under consideration, its coefficient being for 

the present expressed only as a symbol. The effects.of 
sthese two causes balance in a quiescent position of the 
tbar, ‘Pasi they must therefore be made algebraically 
-equal, 

The course of investigation will now be as follows : — 
First, I shall give the equation between force and curva- 
ture when:a bar is bent by a transversal force, acting at 
the middle of its length. Second, I shal: give the similar 
equation when a bar, at least slightly bent, is exposed to 
an end-wise force. {The condition “slightly bent” is 
necessary -to exclude the absurdity of a very heavy weight 
supported end-ways by a very thin wire.} In both cases 
the results will contam the symbolical coefficient to which 
I have lately alluded. From the first investigation I shall 





I shall substitute it 


detiuce the yalue of that co-efficient. 


in the 1esult of the second investigation ; and finally, 
shall obtaig a most convenient expression for the largest 


admissible force acting endwise on the bar. d 
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(Fisst). Theory of a bar supported at its ends and bent 
horizontally by a force applied to the nfiddle of its length. 
The symbols are sufficiently explained in the diagram. 
It is indifferent, practically, whether the support of either 
end of the bar against the,force w be a pin (as on the left 


side), or a force z (as on thetight side) ; the latter is the 





more intelligible. We shall limit our attention to the 
right-hara half, as the algebraic expressions can be con- 
tinuous only for the space between two points of applica-- 
tion of forces. n 

Then the angular momentum round the peint Ž pro- 


duced by the force = is =x x, tending to throw the 
point of the bar upwards. 


The angular momentum in the opposite direction, 
produced by te elasticity at , is proportional to 


1 ; : 
maasi or (if the flexure is not very large 
radius of curvature at% ( 1y targ ) 


2 2 
and may be called C. 1y, C being the coefficient | 


a 
ax? ax 
to which allusion is made above. 


Therefore C. oF, 


» 2 
must = © x 2, or BY U xy, 


d 2C 


Integrating, ay =x xe -+ constant. To determine 


x 4c 
the constant,'we remark that, when x = 2 the curve is 
2 


ax 
4 
-+ constant = 0, or constant = 


parallel to the line a, or dy is o; and therefore rie x z 
TEA 2: and the com-* 
: — 4 C4’! 

plete value of fA = ae x (a - $) . Integrating again, 


bee egies 3 
=. X (2 = 15) + new constant. When x =f, 
4C \3 4 j "2 

y must = 0; this gives new constant = +£ ; and the 


4 





_w xs 2a | a ; 
complete value of y = x (= EF + ©). This 1s 


to equal 6 when x =0,or Z x © = 4; from which 
4C 12 

GO.w e 

1 48.0 

(Second). Theory of the same bar, at least slightly 
curved, in a vertical position ; its lower end supported on 
the ground, &c., and its upper end loaded with a 
weight W. 

It will be convenient here to take the centre of length - 
of the vertical line for origin.of x. As no force or fixation 
occurs between the two énds of the bar, the same theory 
will apply throughout. - . 

Here the angular momentum of the weight W on the 
point g, tending to bend the top to the right, is W X y. 
The angular momentum pioduced by thescurvature at A, 


2 
tending to throw the top to the left, is — co JIt may 


be convenient to remember that TX is here a negative 


we obtam C = 





quantity}. To make these balance we have « 
-CPI CPI ya 
Wy= CTR or gato? o. 


f Ya 
The solution of this euation is y = Æ. sin (x ve) + 


F.cos (zx =) 3 where E and fF must be determined to 


suit the peculiarities of the case. Now, neglecting the 
weight of the bar (which may usually be done), the 
curve will be symmetrical above and below; and there- 
fore the value of y'will be the same for + = ee e and 
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agi p Dei b t —2 @ | *estigations apply to the same bar. And thus, in order 
mee fas ong any aaner belweet 2 aisle 2° | to ascertain the limiting .buckling forces we need only to 


This cannot hold for sin (z Je), and therefore we 


must consider E =o. The solution therefore 1s restricted 
to F cos (zy A ). At thee centre of the bar, where 


x= o, this must = B. Therefore the solution is 
A, Ww e 
y= B.cos (2/2). 


Now here we have a very remarkable circumstance. 
It will be remembered that in the first investigation we 
arrived-at a relation between w, the weight, and 4, the 
greatest ordinate of the cifrve. But ‘here we find no 
relation whatever ; and we come to this conclusion, that 
for the state of equilibrium fundamentally asssmed, the 
degree of bulge of the bar is immaterial. And this 
agrees with plain reasoning : by varying the bulge of the 
bar, we vary in equal proportions, (1) the elasticity which 
depends on that bulge and on the ggneral curvature, and 
(2) the distance of the line of action of W from each 
point ø, and its consequent angular momentum; and 
therefore, if they are equal for one degree -of bulge, they 





will be equal for every degree of bulge. The value of D, 
therefore is absolutely indeterminate. ; 
But we do obtain one most important conclusion. 


When v = + $ , y must =o, And since, in the product 
oo 


ad 
B. cos( 2 i), we are not permitted to make J neces- 
2 


sarily =o, we must make cos ( = NT =o The sim- 


plest form of effecting this is by making < a! a = > OF 


We C.. Substituting for C the value E% which w 
FL wee g or t aan er nich was 
a . 


found from the first investigation. 
T 
48`% 
and this defines the limiting value of the weight under 
which the curved bar can rest. If the weight be dimi- 
nished? the curved bar will expanæand lift it, 1f the weight 
be increased, that increased weight will crush down the 
curve. 

It is important to observe that the first and second in- 


a 
W =00'206 . |. W; 


ascertain by experiment on the same bar the amount of 
bend produced by any convenient transversal force. 

It some cases, instead of making the first measure by 
application of the weight w to act horizontally on the 
middle of the bar, it may be more convenient to make a 
measure of the vertical flexure of the bar (supported at its 
two ends in a free horizontal position), produced by its 
ide weight. The following will be the corresponding 
theory. 

(Third). Use the diagram of the first investigation, 
but substitute ¢ for 4, and put Z for the whole 
weight of the bar: and estimate *the angular mo- 
mentum round the point g. The reaction upwards .of 


the force Z at the pin produces Z "xs The action 


downwards of the weight of bar included between 
the pin and the point ø, which is žr, will produce 


The combination of these produces 
the angular momentum’ Z (2 =) upwards. The.elas- 
2 2a 


2 
tic force produces C x ey. downwards, where C has the 


. . . Lan 
same value as in the first and second investigations. 


Making these equal, ©. ey = Z (ex — 2x), The first 
: . ay Zax x 
integration gives C. aa oe =) + constant, At 
the middle of the bar, where + = 5 as must = o; the 
3 3 
constant therefore equals -2 = = E and G = 
Z (= Jee) 
a\ 4 6 247 is 
: _Z2 fax ri Be 
Integrating again, Cy = (E Ra =) +new 


constant. This is to be o when v = z ; the constant 


is found to be + ź a. a . For the value when + =0, 


ei, or C= 





and consequently y = c, we have C.c = 
50.2 ; 
384.0 
found in the second investigation, 


wat SEZ SW 2 Z= z, 
384 ¢ c 





Inserting this value of C in the expression 





a* 384.¢ 
where (as before) W is the limit of weight acting endwise 
on the bar, which the bar can bear without buckling. 

Lf we wish roughly to introduce the consideration of 
the bar’s weight, ıt will be sufficient to remark that at the 
lower part of the bar the whole weight of the bar is acting 
in conjunctiof with the weight Wy and therefore, when 
we have computed the force (as above) we ought to deduct 
from that result the weight of the bar, and the residual 
will be the force which is permissible for action on the 
top af the bar. * GBA, 


NE 


Li 
THE LATE DR. VAN MONCKHOVEN 


IX Dr. Désiré Charles Van Monckhoven the scientific 

world has lost an ablé coadjutor, and his death is to 
be the more regretted in that he was taken from his 
many friends when almost in the prime of life. „Van 
Monckhoven was born on September 2% 1834, and -on 
September 25 of this ye@r he died, having thus only 





traversed forty-eight years pf the threescoresand-ten years e 
e 
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- of the necessary tissue. 





e 
to which there seemed every human probability he might 
reach. At an eatly age he turned his attention to scientific 
pursuits, and commenced his career as a chemist, the 
training for which so eminently fitted him for the active 
part he took for the last twenty-five years in matters 
relating to photography. When scarzely of age he wrote 
his “ Traité Générale de Photographie,’ a new edition of 
which was called for almost year by year, its popularity 
being nearly unprecedented. Usually sound in his ideas, 
we may take it that much of the teaching of photo: 
chemistry has been propagated through the instrumen- 
tality of that work, Not only was Van Monckhoven an 
ardent experimentalist in the domain of cnemical physics, 
but he also entered into all optical questions bearing on 
photography with a zeal which those alone who had the 
pleasure of hig acquaintance can estimate. The Monck- 
hoven solar enlarging apparatus is a standing record of 
his great ability in this department of science. At a very 
early period of his career he applied the spectroscope to 
record the effects of light on different inorganic and 
organic bodies, and his photographic researches on the 
spectra of gases occupied no inconsiderable portion of 
his time ; his very latest published work, presented 


- recently to the Académie des Sciences, being on the effect 


of temperature and pressure on hydrogen. Whilst 
Science, for herself, had charms for Van Monckhoven, 
yet she was able to put to commercial use much of 
the knowledge which he had acquired. For instance, 
‘he entered with enthusiasm into the myszeries of carbon 
printing, and established a factory for the production 
Indeed the Monckhoven’s tissue 
is the only one which enters .into any sort of competition 
with that manufactured by the Autotype Company. Again 
to perfect the preparation of the latest photographic 
novelty—gelatine plates—he rushed into researches with 
all the ardour of an experimentalist, end having more or 
less mastered its intricacy, he established a manufactory 
for their commercial issue, and probably the Monckhoven 
plates are better known on the Contirent than any other. 
Van Monckhoven, besides being the author of the trea- 
tise on photography, contributed many memoirs to 
various periodicals, amongst which we may name La 
Lumière, Le Bulletin Belge, and La Pevue des deux 
Mondes. Hais style was vigorous, and everything he 
had to say was written with a terseness which many a 
busy scientificman may envy. In reviewing Van Monck- 
hoven’s life we cannot point to any great discovery 
or to any startling inventions he mace, but he was 
one of those men who are so useful to sc:ence, giving, as 
it were, the decorations to the more solid building. We 
are sure that though there may be greater names, 
there is scarcely one which is more universally known 
than his, and whose loss will be more universally felt. 
There are not many who can claim to be dictinguished as 
an astronomer, a chemist, an optician, and photo-chemist, 
Van Monckhoven could make good his claim to such dis- 
tinction, and withal to be a busy man in the world of 
commerce. 

_ Within a short time of his death he was, engaged in an 
important research on the influence of pressure and tem- 
perature on the spectra of gases, in which he had intro- 
duced quite a new method of attack, and one which 
promised to be of great value.” ` 
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THE CHEMISTRY OF THE PLANTÉ AND 
FAURE ACCUMULATORS 
_ PART IV.—The Funciar of Suiphate of Lead 
N our previous communications on tke chemistry of 
ethe lead and peroxide batteries we have frequently 
remarked, om the formation of lead sulphate and its 
importance in the history of & cell. f 
ln Part kk (NATURE vol. xxv. p. 221) we showed that 
s 
e 
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the lecal action that takes place at first energetically 
between the metallic lead and the perexide is gradually 
diminished by the formation of sulphate of lead. 

In Part II. (vol. xxv. p. 461) we stated that in the 
original formation of a Faure cell sulphate of lead is 
oxidated on the one plate apd reduced on the other. We 
also described an experiment in which two platinum 
plates were covered with lead-sulphate, immersed in 
dilute sulphuric acid, and placed in the circuit of a gal- 
vanic current; the result being that “the white sulphate 
was deédbmposed to a large extent on each plate, the 


‘positive being covered with deep chocolate-coloured 


peroxide, the negative with grey spongy llad.” 
In Part III. (vol. xxvi. p° 251) we showed that on the 


discharge of a cell, lead sulphate is the ultimate product _ 


on both plates. 

It might naturally be inferred from our previous state- 
ments that in the re-charging of a cell this lead sulphate 
would be oxidated on the one plate and reduced on the 
other as in the originalformation. This matter, however, 
has given rfse to $o.ne controversy: All subsequent 
experimenters admif the ox/datzon of the lead-sulphate, 
but Dr. Oliver Lodge could notJobtain any reduction 
of it, when pure sulphate was employed. Sir William 
Thomson also, when experimenting, with two platinum 
plates and layers of sulphate, obtained only a doubtful 
indication of reduced metal. The question as to whether 
the sulphate is reduced or not on re-charging a Faure 
cell is one of vital importance; for if the sulphate formed 
ate each discharge accumulates.on the positive plate 
it would clog up the space, and, what is’ perhaps worse, 
a fresh surface of the lead would have to be oxidated (or 
rather, converted into sulphate) at each distharge. Thus 
the positive plate will be continually corroded, and its life 
will be limited. e, : 

We have already replied to Dr. Lodge in NATURE 
(vol. xxv. p. 342), but we thought it desirable to repeat 
the experiment with the platinum plates, especially with a 
view to determine whether the reduction was effected 
slowly or with any rapidity. We fastened 20 grms. of the 
white sulphate upon a negative plate by binding it round 
tightly with parchment-paper, placed it vertically in the 
sulphuric acid, and passed a continuous current of some- 
what under an Ampère. The hydrogen was at no time 
wholly absorbed—indeed the greater part of it certainly 
escaped—but after the „lapse of twenty-four hours, small 
patches of grey metallic lead became distinctly visible 
through the wet parchment-paper; and these gradually 
spread in an irregular manner. At the end of ten days it 
was found that the whole of the sulphate, except a few 
small patches on the surface, was reduced to a grey 
spongy mass. Although there could be no reasonable 
doubt that this was metallic lead,a portion of it was 
tested cuemically, and proved to be such. 

It thus appears that the reduction of the pure sulphate 
of lead is an absolute fact, although it does not take place 
so easily as the oxidation. 

In an actual cefl the sulphate of lead is of course mixed 
with other bodies. Thus, in the formation of a Faure 
battery, the minum is converted by the sulphuric acid 
more or less completely into peroxide of lead and sul- 
phate. We have already described an experiment in 
which 4489 c.c. of hydrogen were absorbed .on a plate, 
the materials of which were capable of absorbing only 
4574 c.c., 1f the whole sulphate as well as the peroxide was 
reduced In our note-book we have the particulars of 
four other experiments made in each case with the same, 
or nearly the same, amount of material, in which 4199, 
4575, 4216, and 4387 c.c. respectively. were absorbed, 
although perhaps in not one of the$e cases was the experi- 
ment continued unl the action was absolutely cémplete. 
As, however, ıt may be objected that the amount of 
sulphate produced upon these plates was an unknown 
quantity, we have in a recent experiment treated the 
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sulphuric acid’ This gave us a mixture which, on 
analysis, was found to contain 135 per cent. of sulphate 
oflead. This mixture, when submitted to the reducing 





contained only a mere trace of sulphate. 

As it seemed flesirable fully to establish the fact that 
the sulphate of lead formed on the discharge of a 
> > cellis reduced in the subsequent charging, we took the 
quondam lead plate of a fully discharged cell, determined 
the proportion of sulphate to unaltered spongy fad, and 
‘submiittedeit tq the reducing action of a current. The 
_ amount of sulphate on the plate before passing the cur- 
rent was found to be 51 per tent., but, after the passage 
ofa current, of about an ampère for 60 hours, not a trace 
= Of it remained. š 
“> Hence it may be concluded that, during the alternate 
discharging and re-charging of a Planté or Faure cell, 
sulphate of ‘lead is alternately formed and reduced on the 
4 plate, and that the plate itself js not geriously cor- 
ed It would, however, appear desirable not to allow 
he whole of the spongy lead to be reduced to sulphate 
during the discharge,éor two reasons, vizą: (1) because 
the supporting plate stands a chance of being itself acted 

von if there is not a sufficient excess of spongy metal ; and 
22) because the presence of this excess tends to facilitate 
the reduction of the sulphate. 
. We have already shown that sulphate of lead is pro- 
“duced by the local action that takes place between the 
peroxide and its supporting lead plate during repose. The 
same local action also takes place during the charging of 
the plate, as was pointed out in our second communica- 
‘tion, and this sulphate is, in its turn, attacked by the 

‘electrolytic oxygen. In this way the absorption of oxygen 
| forming the negative plate ought never to come to an 
nd. In order to see whether this was the case, we 
wed an experiment to continue for 115 hours, although 
main action was over in about forty hours. For the 
st two days of the experiment, the amount of oxygen 
bsorbed was pretty constant, being about 9 cc. per 
jour, which is equivalent to o'24 grms. of sulphate of lead 
formed and oxidated. The whole charge on the plate 
was forty grms, of peroxide. This local action also takes 
place during the discharge, as is evidenced by the sulphate 
of lead formed on the negative plate always exceeding in 
amount that formed on the positive plate. 

Through this local action taking place during the for- 
mation of the cell, during repose, and during the dis- 
charge, the lead plate which supports the peroxide must 
be. continually corroded more and more; and it is 
probably due to the insolubility of the sulphate formed 
that the destruction of this kind of secondary battery 
is so materially retarded in practice. 

J. H. GLADSTONE 
ALFRED TRIBE 





| TION’: AN ESSAY, BY E. R. L, FRS. 


“HE Ascidian came down like a wolf on the fold 

In the ages ere Earth had grown wrinkled and oH, 
. He peered through the waves with his cerebral eye, 
Frisked his tail, and dashed after the innocent fry. 


Like the leaves of the forest when Summer is green 
That gay host of youthful Asctdians was seen, 

Like the leaves of the forest when Autumn has blowa 
- Their helpless descendants lie glued to a stone. 


e e 
For the Angel of Darwin came, gentle and bland, 
“And lapped them in comfort and fed them by hand, 
And their eye myelonic waxed useless and blind, 
And their caudal appendage was cut off behind. 


* 





Wfinium in the first instance with a considerable amount 


action of a current yielded aemass of spongy lead that į 


e 
* And there lies the sea-squirt with gill-slits all wide 
And through them there eddies the nutfitive tide, 
Half mollusc, half vertebrate, solve him who can, 
A giddle, a lesson for curious Man. 








































ILLUSTRATIONS OF NEW OR RARE ANJ 
IN THE ZOOLOGICAL SOCIETY'S 
COLLECTION! ne 





IX. sede Ee 
23. HE PIGMY HOG (Porcula: salvania)—Few 
additions to the Zoological Society’s living col- 
lection of late years have attracted môre attention than 
the Pigmy Hogs of Nepaul, of which the first specimens 
ever imported into Europe reached the Gardans in May 
last. 2 
For our first knowledge of the existence of this dimina- 
tive form of the pig-family in the sub-Himalayan fores 
we are indebted to the researches of Mr. 
Hodgson, formerly Resident at the Court of Nep 
described the Pigmy Hog so long ago as 1 
article published in the Journal of the Asiatic. 
Bengal He named it Porcu/a salvania, from 5 
of Saul trees (Sheree robusta), in which ‘it is chiefly 
found. While the Wild Boar, or a species closely resem- 
bling it abounds all over India, the Pigmy Hog is exclu. 
sively confined, as Mr. Hodgson tells us, to the ‘deep 
recesses of the primeval forests of the Terai of Nepau?. 
and Bhotan, where it roams about in herds. It is very 
rarely seen even by the natives. A well-known hunter? 
informed Mr. Hodgson that during fifty years’ abode in 
the Saul forests he had obtained but three or four of these 
animals to eat, partly cwing to their scarcity, and partly 
to the speed with which the females and young disperse, 
and to the extraordinary vigour and activity with which 
the males defend themselves while their families are’. 
retreating. Dr, Jerdon in his volume on the Mammals 
of India, tells us that the full grown males live constantly 
with the herd, which consists from five. to twenty in 
viduals, and are its habitual and :-resolute | 
against harm. These animals feed principally upon roo 
and bulbs, but also devour birds’ nests, eggs, insects, and 
reptiles. The female hasa litter of from three to four young 
ones, Dr. Jerdon adds, that whilst at Darjeeling, he in 
vain endeavoured to procure a specimen of it from the 
Sikkim Terai, and Sir Joseph Fayrer, who hunted many 
years in the Terai, was also unsuccessful in meeting with 
the Pigmy Hog. 

Under these circumstances, it will be readily under- 
stood that the authorities of the Society have been much — 
pleased at the recent acquisition of a small herd of these ©. 
animals, consisting of a male and three females; of cne 
of which we give an illustration (Fig. 23). They were 
obtained in the Western Dooars of Bhootan after vast 
trouble and expense, and were brought to England by 
Mr. B. H. Carew, who has parted with them to the 
Society. They were caught by Mr. Carew’s ‘hunters i 
snares which were set for them in hundreds, over a range 
of country twenty miles in extent. Though on thei 
arrival they were very wild, they are: already 
tame and confidential, and are, it is -hope 
breed. a. 

In its general appearance the Pigmy Hog 1s not um 
a smail variety of the common boar, but measures only 
about 1 foot inches in length, and has but a very small is 

tail, The colour is a nearly uniform brown, slightly 
shaded with dirty amber. Thé coat of hair is thin, = 
excep: upon the back. THe Pigmy Hogs will be found 
by visitors to the Zoological Society’s Gardens in what is 
usually called the Ostrich House, just beyond the Zebra 
House, where a compartment has been spectally:fitted up 
for their accommodation. Eee a 











è 2 Continued frog p r3 ee ss 











. 


+ 604- i © NATURE ° [Oct. 19, 1882 
E E i oe mererani iii 


. 
24, THE KOALA (Thascoiarcios cinereus), For many years | Sloth*of Australia, alive in captivity. Gyeat and persistent 
was deemed impossible to keep the Koala, or Native | efforts, it was said, had been made by many persons in 
a 





be 








Pigmy Hew e 


various parts of the Australian Colonies to induce this | conditions in Australia, it was hopeless to expect that we 
curious little animal to submit to confinement. But as | should ever see this animal living in London. 
they never survived long, even under the most favourable | These prophecies, however, like other forebodings on 
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« * Fig. 24—The Koala. 


more serious subjects, have qurned out to be fallacious. | of this animal in excellent health... It had been brought 
In April, 1880, the Socitty acquired a living example | home from Australia along with a large barrel of the 
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‘dried Iéaves of qne of the gum-trees (Zucalyptu$), upon 
which scanty diet, however, it appeared to have thriven 
well during the voyage. On being placed in a compat- 
ment of a room fitted up specially for it with branches to 


climb about upon, and supplied with fresh gum-tree 


leaves and a little bread afid‘milk, it continued to prosper 
admirably, until it lost its life by an untoward accident. 
The specimen had not been replaced until May last, 


"when a second example, from-which our Fi8. (24) has | 


“been taken, was acquired of a London deler, and 
< seems, like its predecessor, likely to do well in this 

country. tinderesimilar treatment. 
The Koala is nocturnal or,semi-nocturnal in its habits. 
In the daytime it is usually seen coiled up asleep on the 
topmost branch of its cage. In the evening it descends 
to munch the leaves of the Eucalypis provided for its 
food, but it never seems to be very attive in its move- 
` ments, and.does not appear to have much intelligence. 
Jn its native land, as we are told by Gould, in the first 
volume of his ‘‘Mammals of Australia,” şthbe Koala in- 
habits the dense and luxuriant bushes stretching along 
the south-eastern coast of the continent from Port Phillip 
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the very long hairs with which they are covered. These 
in the adult are fully two inches in length; andon the 
outer side of the ears are of the same grey hue.as the rest 
of the body. The fur covering the body is long, soft, 
~and rather woolly ; the general colour may be described 
. as ashy-grey, with an under-tint of brown. 
<The natives. of Australia are said to be very fond of the 
flesh of the Kaola, and readily join in the pursuit of it; 
¿they examine with wonderful rapidity and minuteness the 
branches of the loftiest gum tree, and upon discovering a 
Koala, they climb the treee with as much ease and expe- 
dition as a European would mount a tolerably high 
ladder. Having reached the branches, which are some- 
times forty or fifty feet from the ground, they follow the 
animal to the extremity ef a bough, and either kill it with 
a tomahawk, or take it alive. " 
. .. Thus persecuted by the natives, and driven into the 
interior by the progress of civilisation, the Koala is now 
getting rare in many districts near the coast, where it was 
formerly abundant, and even for Australians the Gardens 
of the Zoological Society of London will shortly become 





Fic. 25.—The Cabot’s T: 
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to Moreton Bay, and the cedar-bushes pf the mountain 
| ranges of the interior. It is apparently confined. to: the 
|! south-east of Australia. It is recluse in its habits, hiding 
| in tee day time in the dense foliage of the eucalypti or 
native gum trees, so that without the aid of the natives it 
is not easily detected. By these, however, it is readily; 
| discovered, and captured by the aid of their wagelies. or 

| tnrowing-sticks, It is exceedingly tenacious life, 
clinging to the branches after being shot until 
| acad. =o Be ee 
The Koala, when full grown, is about 2 feet in length, 

| and about 18 inches in girth. The limbs are strong and 
| muscular, and the long clawed feet are,well adapted to its: 
arboreal habits. Cn the fore-feet the two innermost toes 
are so arranged that they form, as it were, a double 
| thumb; and act against the three outer, thus giving to the 
| foot the grasping power of a hand ; whilst on the hinder 
| foot the inner toe is very large, nailless, and thumb-like, 
and aets against the four long-clawed outer toes in a. 
| manner resembling that of the thumb, The head is 
| rounded and the muzzle short, the ears are ni 
‘ size, their prominent appearance being given t 
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perhaps the most convenient place to inspect this strange. 
animal. 

25. THE CaBot’s TRAGOPAN (Ceriornis caboti).—The — 
Tragopans, cr Horned Pheasants, constituting the genus. _ 
Ceriornis of gaturalists, must be ranked amongst the 
finest and most brilliantly coloured representatives of the 
splendid group of Indian game birds, f th 


















Two of 
the Crimson Tragopan of the Central and Eastern a> 
‘layas, and the Black-headed Tragopan of the Western 
Himalayas. and Cashmere, are well known to Indian 
Sportsmen, gnd ate familiar objects of pursuit, though: we 
believe, by no means easily procured. The Crimson: 
Tragopan was introduced into Europe by the Zoologic: 
Society in 1859, and has frgquently bred in their Garden 
as has likewise the Temminck’s Tragopan (Certornis 
temmiacki), frst received by the Society in 1864 Q 
the Black-headed Tragopans a pair was acquired in th 
spring of the present year, but this species? so far as we- 
know, has not yet reproduced in Europe. 

Between the furthest kaown* eastern riinge of the 
Crimson Tragopan and the frontiers of China a fourth 






























ate 
species of Ceriorx?s has its home. This is Blyth's 

eTragopan (C. diffi), first discovered in the Mishmi 
Hills by the late Dr, Jordin during his excursion to 
Assam in 1869, aad subsequently met with by Major 
Godwin-Austen in the Naga Hills, south of the Brahma- 
putra: Blyth’s Tragopan has likewise been once ex- 
hibited «live in the Zoological Society's Gardens, an 
adult male of this fine bird having been presented to the 
collection by Major Montagu in 1870. Little, however, 
is yet known of it. 

The fifth and last species of Tragopan, which we now 
figure (Fig. 25), from an example lately acquired by the 
Zoological Society, js still more rare ané little known than 
the four above-mentioned members of the genus. Cabot’s 

¿e Tragopan, as it is called, was described in 1857 by the 
“late Mr. Goujd, and subsequently figured in his great illus- 
trated work on the Birds of Asia. Its habitat is South- 
Eastern China, bw: little is yet known of its exact range. 
The only naturalist who has met with it in its native wilds 
is the celebrated Chinese explorer, M, le Pére David. M. 
David, in his “Oiseaux, de la Chine,” tells us that he 
found this fine Gallinaceous bird rather common in the 
wooded mountainous range which separates the provinces 
of Fokien and Kiangsi, when he traversed this district in 
-othe autumn of 1873, and obtained many examples for the 
French National Collection. 
So far as has been recarded, the male specimen of this 
‘Tragopan; received by the Zoological Society in April last 
is the only example that has reached Europe alive, 









THE ROT IN SHEEP, OR THE LIFE-HISTORY 
OF THE LIVER-FLUKE 

HE winter of 1379-80 was marked by a widely-spread 
outbreak of the liver-rot amongst our sheep. The 
losses during that winter were estimated at three million 
sheep, or about one-tenth of the total number in the 
United Kingdom, and during the following winter the 
losses were equally severe. It had long been known that 
the disease was due to the presence in large numbers of 
a parasite called che liver-fuke (Fasciela hepatica) in 
the liver of the affected animals, and that the parasite in- 
vaded sheep or sormetimes other animals allowed to feed 
on wet pastures, and especially on flooded ground. But 
notwithstanding that the question had been repeatedly 
investigated by numerous zoologists, including Prof. 
Leuckart, so well known for his researches on parasites, 
the manner in which the disease was incurred remained 
a complete mystery: It was known indeed that the animals 
most nearly allied to the liver-fluke, the digenetic Trema- 
todes, presented an alternation of generations, and that 


they possessed larval forms infesting various species of | 


molluscs. These nurse-forms, as they are called, produce 
internally larva, usually tailed, known as cercariz, which 
leave the nurse aad encyst themselves in some other 
mollusc or in aquatic insect larvae, &c., and remain there 
quiescent, only reaching maturity if swallowed together 
with the animal harbouring them by some suitable verte- 
brate host. Such is a typical instance of the develop- 
ment of a trematoce with alternation of generations, but 
there is a good deal of variety in the life-histories of the 
different species. It was supposed that the liver-fluke 
had a somewhat similar life-history, but all attempts to 
discover what mollusc served as intermediate host had 
been fruitless. ` í 

The Royal Agricultural Society of England was in- 
duced by the heavy losses of sheep in 1879-80 to offer a 
grant for the investigation of phe natural history of this 
ost destructive parasite. I undertook the research, and 

results of my work during the summer and autumn of 
S8o0ewere published in the Journal ef the Society for 
April 1881» Certain slugs had been suggested as pro- 
bable bearers of the larval form of the liver-fluke, and I 
* was able to sifow that theSe, conjectures had little evidence 
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| plants at hand, seemed to indicate that 
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to suppert them, and suggested that Limneus truucatuluse 
was really the intermediate host, or at Teast. one. of the 
intermediate hosts of the liver-fluke. For on the Earl of 
Abingdon’s estate at Wytham, I examined thoroughly a 
clearly circumscribed area eof infection situated on the 
side of a hill far above the reach of floods, and found that 
almost the only species of water-snail oc@urring on the 
ground was Limneus truncatulus, found in a boggy spot. 
This contained an interesting form of cercaria, produced 
in a cylindrical redia, or nurse-form provided with di- 
gestive tract. 

The free cercaria had a body of oval fogm, about 0°3 
mm. (gy in.) in length, but was of very changeable shape. 
The two suckers characteri$tic of the adult forms. of 
the family of the Distomide were of nearly equal size, 
the oral sucker about terminal, and the ventral sucker near 
the middle of the ventral surface. The anterior part of 
the body was covered, at least in the most mature ex- ` 
amples, with exceedingly minute spines. But the most 
striking charagter of the cercaria was due to lobed lateral 
masses extending the whole length of the body on each 
side of the middle line. These lobed masses were an 
opaque white from the multitude o&granules composing 
hem. The cercaria had a tail, which, when fully ex- 
tended, was more than twice the length of the body. It 
was exceedingly active, but soon came to rest, showing a 
strong tendency to encyst itself on surrounding objects. It 
contracted so as to assume a rounded form, and exuded a 
mucous substance, containing numerous opaque granules 
dertved from the lateral masses described, which were thus 
shown to be a special larval organ, producing the sub- 
stance of which the cyst was composed. The tail con- 
tinued to wag violently, and was at length pinched off as 
it were by the hardening wall of the cyst. The cysts were 
snowy whéte by weflected light, but on rupturing them 
the included larvee was found to be quite transparent. 
I had a few months previously seen a sheep which I had 
the best possible reason for knowing to be infected with 
flukes, wandering over the boggy spot from which the 
snail containing the cercaria came, and the presence of 





| so highly developed an organ for the production of the sub- 


stance of the cyst in a cercaria which encysted on any 
ere was the 
cercaria of the liver-fluke, and it has since been proved 
that such was the case. Moreover, I had collected evi- 
dence from independent sources, which rendered it pro- 
bable that the parasite was taken up by the sheep while 
grazing from the damp roots of grass, most likely in the 
encysted condition. 

OF this cercaria I wrote at the time as follows :=-“ The 
structure and habits of this cercaria render it possible that 
it may prove to be the larva of Fasciola hepatica, but 
want of material has prevented my testing the question 
by giving the cyst to rabbits. I intend, however, to 
pursue this case further.” 

Accordingly, during the summer of 1881, I endeavoured . 
to procure L. frungaiuius in order to put my strong sus- 
picion to the test of experiment. But I was unfortunately 
unable to find any, even in the localities where I had found 
it during the previous year. In my search I had on many 
occasions the skilled assistance of my friend and col- 
league Mr. W. Hatchett Jackson, but we never found any 
other trace of this species than the empty shells. The 
localities for the snail mentioned by Whiteave in his 
paper on the mollusca inhabiting the neighbourhood of 
Oxford, were searched, but without success. My friends. 
at a distance were appealed to, but were unable to assist 
me. There can be little doubt that the freedom of sheep 
near Oxford from the liver-rotedyring last-winter was 
directly connected with the real scarcity. of this, snail. 
This year, however, thete were floods onthe Isis in July,» 
and J. truncatulus was brought down -by the water in 
vast quantities, probably from marshy. ground far up the. 
river. So numerous were they that I repeatedly obtained 
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many as 500. specimens at a single sweep of a small 
and-net. The 4ow-lying meadows near the river were 
covered with the flood waters, and when these subsidad 
the snails were left scattered broadcast over the fields. 
The snail is almost the smallest species of Limnzeus; the 
variety which I found so gbyndantly was only a quarter 
of an inch-lomg. when fully grown. Although it is a 
water-snail itdives much out of water. My observations 
have convinced me that the individuals left by floods on 
the fields continue to live out of water so long as the 
oo ground is moist, Their numbers are recruited*by others 
- which crawl out of neighbouring ditches or streams. If 
“<a drought ocfurs they become dormant, but unless too 
-. long eontinued they revive with the first shower of rain. 
$i On discovering these snails I immediately started in- 
fection experiments with them, and was at once guccessful. 
f ‘The adult fluke in the liver of the sheep or other mam- 
> malian host produces vast quantities of eggs. So prolific 
is it that I have estimated the number produced by each 
| fluke to be at least several hundred thousagd. The eggs 
“pass with the bile into the intestines and Are distributed 
-over the fields with the manure. ff the eggs fall on to 
"wet: ground, or-are washed into a ditch, development 
continues, and after a time, the length of which depends 
upon the temperature, embryos are hatched out of the 
eggs. For the purpose of my infection experiments I 
obtained eggs from the livers of affected sheep, and kept 
them in water until the embryos were hatched, and then 
transferred them to vessels containing the snails to be 
experimented upon. = 
“The embryo of the liver-fluke has the shape of an 
-elongated cone with rounded apex ; its average length is 
"125° mm.,, or about 1/200 of an inch ; its breadth at the 
anterior end about one-fifth of this. The broader end or 
base of the cone is always directed fomvards, and in the 
centre of this a short retractile head-papilla. The whole 
the surface, with the exception of the head-papilla, is 
overed with very long cilia, by means of which it swims, 
with head-papilla drafn in, swiftly and restlessly through 
e water... It is exceedingly active; sometimes it goes 
rapidly forwards, and then rotates on its longitudinal 
_axis, just turning a little from side to side as if searching 
for something. At other times, by curving its body, it 
sweeps round in circles, or, curving itself still more 
strongly, spins round and round without moving from the 
_spot. The cilia are carried by an outer layer ot flattened 
ectoderm cells arranged in five or six transverse rings 
around the body, and are of the same length over the whole 
of the surface. The first ring is composed of four ceils 
arranged around the papilla, and these are thicker than 
--the other outer cells, often forming projections at the side 
of the embryo and resembling epaulets. Beneath these 
“elliated cells is the body wall proper, and within this 
“are a number of delicate vesicular cells — the germinal 
‘cells. Behind the head-papilla is a rudimentary digestive 
tract. The body-wall contains, near the anterior end, a 
double eye-spot, composed of crescentic masses of dark 
pigment, placed with their convex sidés turned towards 
seach other. 
: When the embryo, in moving through the water, comes 
<in contact with any object, it pauses for a moment, and 
feels about as if trying to discover its nature, and if not 
satisfied darts off hastily again. But if the object bea 
Limneus truncatulus itat once begins to bore, Under 
ordinary conditions the head-papilla of the embryo is 
short and blunt, but as soon as the animal begins to 
bore it becomes longer, conical, and pointed. The 
embryo spins round on its axis, the cilia working vigour- 
. ously and pressing the embryo against the surface of the 
~osnail. This pressure is increased ky the body of the 
embryo being alternately drawn ep and then suddenly 
“extended. As the papilla sinks further into the tissues of 
the snail it becomes longer and longer until it reaches 
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five times its original length, and the tissues of the snail | can be observed with the nwcrgstope, through the trans * 
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Are forced apart as if by a wedge, leaving a gap through: . 
which the embryo squeezes its way into the snail. 

The embryo will not bore into ail snails alike; the 
only ather species which I have found it bore into from 
witRoet is Lanneus pereger, and even here the specimens: 
have always been such as were still very small. I have. 
found embryos enter certain other snails, such as Pigwordis, 
but only from eggs which had been swallowed bythe snail: 
and had been hatched in the digestive tract... This differ 
ence seems to be due to an instinctive choice on t 
of the embryo, rather than to a greater softn 
tissues in Liwmaceus truncatulus, The ti 
foutinalts, for instance, appear to be equ 








1y soit 
have found that if these two specieS are placed in a 
small bulk of water with a very large number of embryo: 
the Lémnaei will be found on dissectton,to contain: 
fifty or more embryos, whilst the PAys@ will"be entirely 
free from them. ; 
Butalthoughtheinstinct of theembryo seemingly prompts 
it to enter the right snail, it does not teach it tọ discrimi- 
nate between the different parts of the snail's b 
have found as many as a dozen embryos withi 
stance of the foot of a single Limnwus truncati. 
a position of course is not favourable to furth 
ment of the embryos, which, thus gone. 4 
perish. eee ee 
The natural place for the further development af the _ 
embryo appears to be the pulmonary chamber, but they — 
may also be found in the body cavity. Once safe? _ 
lodged in the suitable locality, the embryo undergoes a 
metamorphosis, It loses the external layer of ciliated 
cells and changes from the conical to an elliptical shape. . 
The ere-spots usually become detached, but they, as well 
as the head-papilla persist, showing the identity of the 
young sporocyst —for so it must now be called—with the 
embryo of the liver-fluke. The active embryo has de- 
generated into a mere brood-sac, in which the next gene- 
ration is produced. The sporocyst increases rapidly in 
size, the round, clear cells contained within it increase i 
number, partly perhaps owing to the division of th 
germinal cells of the embryo, but also owing to a mul 
plication and subsequent detachment of the cells lining 
the inside of the body wall. As growth proceeds the 
contents of the sporocyst arrange themselves into round, 
balls of cells, the germs of the second generation These 
germs increase in size, ani assume first an oval and then 
an oblong shape, whilst a delicate cuticle is formed upon 
the surface. At one end a number of cells are arranged 
to form a spherical pharynx, which leads into a blind. 
digestive sac. A little behind the pharynx the surface. 
of the body is raised into a ridge, forming.a ring súr- 
rounding the anterior end, whilst near the opposite end. 
two short processes grow out. The germ has now become 
a redia, as the brood-sac or nurse-form provided witho ~ 
pharyrx and intestine is called. The adult sporocyst 
is sac-shaped and reaches the length of ‘6 mm. : it usually. 
contains one or two redi nearly ready to leave, together 
with to or three larger and several smaller germs. _ 
There is another method of increase during the sporocyst.. 
stage, namely, by the division of a sporocyst into: two 
others by a constriction separating the original: one int 
two smailer ones. This method of multiplication, ho 
ever, does not appear to be frequent in this species. 
When the redia is ready to come forth, it breaks through 
the wail of the sjforocyst, and the wound caused by. its: 
forcible exif immediately closes up, and the remaining — 
germs continue to develop. The injury done by. the 
parasites to the snails causgs a serious mortality amongst 
them, especially at the time the redize begin to leave the 
sporocysts, for the former are much more active than. th 
aimost inert sporocysts, and migrate from the pulmo: 
chamber inte the other organs of the snail and- particu- 
larly iato the liver, upon Which they feed. < The redige: 
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parent shell, moving. in the snail’s liver. So great is thé 
e injury done, that*in the laberatory, at any rate, very few 
snails survive three weeks from infection. 

_ The: redia increases in size, and may ultimately reach 
the length of 1'3 mm. or about one-twentieth of an inch? It 
resembles invevery respect the rediæ I formerly described 
as pound te same snail at Wytham. Its contents of 
sphericaPcells arranged themselves into rcund germs as 
in the sporocyst, though I was able in this case to observe 
the formation of a gastrula. The germs at first were 
spherical, they then become oval, and afterwards they 
elongate still more, whilst one end becomes narrower than 
the other. The narrower end is partially constricted 
from the remainder, and, becoming long and slender, forms 
the tail of the cercaria, whilst the rest of the germ 
becomes thg botly. A sucker appears at the anterior end, 
and another of nearly equal size at the middle of the 
ventral surface of the flattened body, whilst within a 
digestive tract appears. This digestive tract is simply 
forked, and presents no trace of the lateral branches so 
characteristic of the adult. 

“The adult redia contains about a score of germs, but 
these are in very different stages of development. There are 
generally two or three nearly mature, the others in various 
Stages down to small spheres of cells. Close to the raised 
ting surrounding the body of the cercaria there is a small 
opening as in all redix, by means of which the 
cercariae are destined to be liberated one by one as they 
dometo maturity. 

But not all the rediae produce cer cariae, for they some- 
times produce other rediae, and these daughter-rediae then 
give rise to cercariae. These latter, therefore, sometimes 
only appear as the fourth generation in the snail, and in 
one set of experiments I had reason to believe that no 
cercariae appeared earlier, It will thus be seen that a single 
embryo may give rise to more than a thousand cercariae, 

In April of the fpresent year Leuckart published a 
paper in the “Archiv fiir Naturgeschichte,’ where he 
described certain experiments on the development of the 
liver-fluke. He believed that Limnacus pereger was the 
intermediate host, and had succeeded in infecting this 
species, though he had failed to rear the redia beyond the 
stage in which the contents were forming into spores. He 
had, however, obtained a number of L.druncatulus from a 
friend, and had found in them three different sorts of rediae. 
One of these contained tail-less distomelarvae,and notwith- 
standing that the characters of the redia were very 
different from those reared from the embryo of the liver- 
fluke, he believed the conjecture that this was really the 
larva of the liver-fluke to be entirely justified until further 
results were obtained. The second form he considered 
might possibly be related te the liver-fluke, but the pro- 
bability was far less than in the case of the tailless form. 
In his description of the third form I at ence recognised 
the cercaria I had already found and suggested as the 
larva of the liver-fluke. Leuckart, however, did not con- 
sider that there could be any connection, because he 
failed to detect any spines on the surface of the body 
such as we should expect, and on account of the lobed 
lateral organs, which he thought might be the vitellaria of 
the adult. 


I wrote a report of my own results as described above, | 
giving them, however, in greater detail, for the October | 


number of the Journal of the Royal Agricultural Society. 
This report was sent to the printer onthe ist of Septem- 
ber, and a fortnight later received a revisifh which was 
merely verbal. : 

On October oth a paper by Leuckart appeared in the 
Zoologischer Anzeiger, a pehodical which gives rapid 
publication to important papers. In this Leuckart ex- 
<- tengds his former results, and states that he too has reared 
the cercaxria of the liver-fluke in Z. trwmcatitlus, and finds 
that it is the form with the i8bed lateral.ergans which he 
« had already*seen, and suppqsed to have no connection 
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Leuckart has not been able to find any trace in the: 
cercaria gf the spines which cover the surface of the 
adult fluke. He has, however, found in the cells of the 
cercaria Small rod shaped bodies closely resembling 
bacteria in shape and size, and thinks they may eventu- 
ally be arranged in bundles and form thé spines of the 
; adult. But I have alreadyestated that the anterior part 
_of the body of the cercaria is covered with exceedingly 
| fine spines, which can, however, only be seen in the most 
mature examples, The reason why Prof. Leuckart 
could not observe these spines was possibly because his 
examples were scarcely so mature. The rod-like bodies 
he mentions have certainly no connection with the spiges 
of the adult. *He stdtes that they have never yet been 
found in other cercarlae. I may perhaps be allowed to 
say that they, have been descriked by three ‘different 
observers, first by Wagener, then by Filippi in the cercaria 
° of Amphistoma subclavatum, and by myself in the cercaria 
of the liver-fluke (described in April, 1881. 

For further details of the structure and natural history 
of the liver-fluke, as well as the discussion ‘of preventive 
measures, I may refer to my-réports in the Journal of the 
Reyal Agricultural Society. 


; A. P. THOMAS 
University Museum, Oxford, October 13 





A ‘NEW CASE OF COMMENSALISM 


CASES of Commensalism amongst the higher animals 

are rare. Those of the Prairie dog and Rattlesnake, 
in North America, and of the Burrowing Owl and 
Vizcacha in the Pampas of Buenos Ayres, are, however, 
familiar instances of it. The newly issued volume of the 
“Transactions and Proceedings of the New Zealand 
Institute” contains a,.communication from Prof, von 
Haast on a new and interesting case of two very different 
animals:owning a common habitation. 

One of these creaturgs being exceedingly scarce and 
little known, a few details upon this curious subject will 
be the more acceptable. won 

In December 1880, Mr. Reischek (a correspondent of 
| Prof. v. Haast) paid a visit to a cluster of islands, called 
the “ Chickens ” situated East of Wangarei Bay on the 
East coast of the North Island of New Zealand. These 
Islands are now uninhabited:by man but contain numerous 
remains of Maori Pahs..and. Kitchen-Middens showing 
that they were formerly-much resorted to by the Natives. 


birds, of which MroReischek furnishes a list, and of 
multitudes of thetelebrated Tuatara Lizard (Sphenodon 
bunctaiusy—one of the most anomalous forms of the 
Lacertian order, if, indeed, we are permitted by Dr. 
| Giinther to call ita Lizard at all. 

Of these birds certain Petrels (namely Procellaria gouldi, 
P, Cooki, and Puffinus gavius) livein holes dug out by the 
Tuataras and keep apparantly on the best terms with them. 
The Tuatara, we are told, excavates its hole mostly on 
the western slopes-of the Islands. The entrance to its 
chamber is generally fou or five inches in diameter, and 
the passage leading to it often two or three feet long, first 
descending and then ascendipg again. The. chamber 
itself is about one foot- and a half long, by one. foot wide 
and six inches higlfagd is lined with grass. ang leaves. 
The Petrels and Tuataras have their nests separately, one 
on each side of the entrance, so that they in no. way 
interfere with one another. : 





« 


The present inhabitants consistof certain species of 
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* Generally the [watara lives on the right side afd the 
Petrel on the left. Mr. Reischek says he sometimes 
found two Petrels inhabiting their side of the chambef 
but never two Tuataras together. 

He is certain that the Tuatafas in most cases excavate 
the holes as he watched them doing it, and moreover 
found them in holes only half finished without any birds 
with them. But there is no doubt that in some instances 
the Tuataras also inhabit holes dug out by th® Petrels. 
Mr. Reischek likewise gives us some interesting facts 
about the Tuataras’ habits. 

Duringthe daytime these lizards are seldom met with 
outside their holes, and nevgr far from the entrances. 
But as soon as the sun has set, the Tuatara leaves its hole 
to seek its food, which consists of worms, beetles, etc. 
It also feeds on the remnants of fishes and crwstaceans 
brought by the Petrel into the chamber. During the 
night, a peculiar croaking sound is heard emanating from 





THE COMER 

SEND a few sketghes and a brief account of the | 
comet Cruls. I found the comet at rth. am. | 
September 22, 
1o-inch refractor of the Observatory of Palermo. 


not an easy object to find; it seems but a point with a! to the equator 


Vic. r. 


. 
length ig the glare of dawn and moo e was 6°, and then 
10°; the breadth at the top was %4o’, and then 1° 18°. 
The nucleus was round and very brilliant, with a 
yellowish light. ; 


The spectrum was formed of the linear continuous 
. 
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these lizards, not unlike the grunting of ą pig when it is 


tormented. This is the best time to conch the Tuataras. 
Mr. Reischek believes that the female Sp/enodon lays its 


| eggsén February, as in January he found in one of them 


eight fully developed eggs, and about the same time 
obtained a young one only eight inches long including 
the tail 

So little has been hitherto recorded concerning the 
habits ef the Tuatara in a state of Nature that these facts 
ascertained by Mr. Reischek and communicated by 
Professor von Haast te the New Zealand Institute must 
be allowed to be of great interest. Although the Tuatara 
has not unfrequently been brought alivg to this country, 
and there are at the present time two examples of it living 
in the Zoological Society's Collectjon, this reptile is 
already quite extinct upon the main-land of New Zealand 
and exists only in some of the more remote islets which 
border its northern shores. 


surrounding nebulosity, and a trace of tail directed to the 
south-west. 

On the following morning the comet had the form 
(observed by Prof. Zona and myself) of Fig. 1, and pre- 


by sweeping the sky near the sun with the "served it until September 27; the tail was very splendid, 
It was | inclined 50° to the horizon (that is to say, nearly parallel 


), a little convex to the south; the visible 


| spectrum of the nucleus, traversed by a large and strong 
| line, that of sodium (D); by enlarging the slit of the 
spectroscope, I saw a globukir, monochromatictimage of 
the nucleus and coma. Besides the line of sodium, many 
| others were present, but my’ spectroscope not having a 


NAT 





micrometer, I did not determine them ; I observed a band 
in the red, a line in the yellow near and after D, two others 
in the green, and an enlargement of the continuous 
spectrum of the nucleus in green and blue. 

From the form of Fig. 1, the comet passed to that of 
Fig. 2 till October 1. The tail was more curved and 
diverging, inclined to the horizon a little more than 45°; 


if 
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the length was rear 15°, the breadth at the top 1° 48’; the 
south edge was very much stronger and brighter than’the 
north edge; an obscure streak-seems to divide the comet 
through the whole length. The st pe was less luminous ; 
it appeared double, and lengthened to 25", having a.very 
brilliant jet directed to the sun. 

The comet was not now as yellow as before, and corre- 
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fact, a seal, An iron plate was prepared with a facingeof tur- 
pentine, wax, and"the ashes of burnt paper. Over this was 
placed an iron frame, in which the clay types were set up until 
it was full) The whole was then sufficiently heated to melt the 
wax facing. An iron plate was faced above the types, making 
them perfectly level, the wax Beis just soft enough to allow the 
type» to sink into it to the proper depth. Thus being done it 
would be possible to print several hundred or thougnd copies 
with great rapidity. Two forms prepared in this way were ready 
for the pressman’s use, so that when he had done with one he 
would proseed wgth another without delay, Here is undoubtedly 
the principle of the printing pregs of Europe, although western 
printers can dispense with a soft wax bed for types and can 
obtain a level surface without this device. Perhaps the need of 
capital to lay in a stock of types, the want of a good type-metal 
easily cut and sufficiently hard, and the superior beauty of the 
Chinese characters when carved in wood have prevented the 
wide employment of the movable types which are so convenient 
for all alphabetic wiiting, The inventor" of this Mode of printing 
m movable types five centuries before” they were invented in 
Europe was named Pi Slang, . 


THE manner in which the Chinese Government render the 
popular deities subservient to political ends has been noticed by 
Sir Alfied Lyall in a paper in the Fortnightly Review in the 
beginning of the present year.’ In a recent Peking Gazette we 
find an instance of how a deity is raised in 1ank for presumed 
public services. The military governor of Urumtsi prays the 
Emperor to confer a tablet on the deities of a mountain ia his 
district, in recognition of various acts of supernatwal interposi- 
tion. In this, mountain there is a large lake of unfathomable 
depth, upon the waters of which the inhahjtants of, the whole 
surrounding country rely for the irrigation of their lands. Of 
recent years, however, it appears the springs had shown signs of 
exhaustion, and much anxiety has been felt on this account. 
Last year a temple, ded’cated to the divimties of the mountain, 
was erected, and scarcely had it been completed when the water 
‘in the Jake rose more than a hundred feet, and has ever since 
afforded an unfailing supply of water. The assistance of these 
deities has been invoked with unvarying success on many occa- 
sions when locusts threatened to devastate the country, or when 
snow was urgently needed for the protection of the crops, The 
memoualist thinks that important services such as these should 
not go unrequited, and he begs therefore, in accordance with the 
expressed wish of the inhabitants, to address the Emperor on the 
subject, His Majesty replies graciously conferring the suggested 
tablet on mountain divinities, 


THE Vienha municipal authorities have established a number 
of regulations for persons wishing to manceuvre a balloon, They 
are obliged to prove that they have gone through a course of 
instraction with a competent aeronaut, and have executed by 
themselves a number of successful ascents. ẹ Persons desirous to 
be passengers in a balloon are obliged to prociate an authorisation 
from their wife and children, if any. 


THE additions to the Zoological Society’s Gardens during the 
past week include two Macaque Monkeys (Aacacus cynomolgus 
2 $) from India, presented by Mr. A. Cornet; a Common 
Paradoxure (Paradoxurus typus) from India, presented by Sir 
Louis S. Jackson, F.Z S. ; a Golden Eagle (Aguila chrysaetos) 
from Hudsons Bay, presented by Capt. Hanes ; five Delaland’s 
Geckos (Tarentola delalandit), four Miulpedes (Youlus, sp. 
me.) from Teneriffe, tw@ Sharp-headed Lizards (Lacerta 
exycephaia) from Madeir®, presented by Mr. A. D. Bartlett ; a 
Galeated Pentonyx (Pelomedusa galata) fom South Africa, pre- 
sented by Mr, W. A. Watkins ; two Black Wallabys (Haimaturus 
ualabatus) from New South Wales, a Dormouse Phalanger 
(Dromicia nana) from Tasmania, a Grand Eclectus (Eclectus 

° 


. 


e 
grandis) fro: Moluccas, a Red-sided Eclectus (Eclectus poly- 
chlortts) fiom New Guinea, purchased; a Rufous Rat Kangaroo 
(Aypsiprymnus rufescens 5), a Squirrel-like Phalanger (Belidens 
scturgus 9), bora in the Gardens. 





OUR ASTRONOMICAL COLUMN” 


THE OBSERVATORY AT CHICAGO,—We have received from 
Professor G. W. Hough his annual report as director of 
the Dearborn Observatory at Chicago, for the year 1882. 
It 1s mainly devoted to the reduction and discussion of the 
numerous series of observctions on the spots upon the dise of 
the planet Jupiter, made with the 18}-incl, refiactor, including 
measures for position of the great 1ed spot, of equatorial white 
spots and other markings, ani angles of position of the equa- 
torial belt, The observctions extend over the period from 
September, 1879, to March, 1882. Those made in 1879 and 
1880 showed that the red spot was retrograding with accelerated 
velocity, and this drifting ha, continued with such un:formity, 
that Prof. Hough considers ‘‘the position of the spot at any 
future period can be very accurately computed.” Tt was found 
that all the observations could be fairly represented by a period 
of rotation, vaiyıng directly with the time, and the discussion 
leads to the following formula :— 


1879, September 25 + ¢ X 0002095., 


which gives gh. 55m. 35'9s. for the mean period between Sep- 
tember 25, 1879, and March 29, 1882, comprising 916 days, or 
2214 rotations of the planet. , 

Hence it is inferred that the apparent rotation-period hæ 
increased about four secohds since the opposition of 1879, 
showing a total drift of :he ied spot in longitude of 40,000 
miles ; and Prof. Hough regards his observations as evidence 
that the great red spot ıs not the sohd portion of the planet, 
“ An immense floating island,” nearly 30,000 miles in length, 
and more than 8000 in breadth, has ‘‘ maintained its shape and 
size, without material change, during more than three years.” 
He has failed to recognise any fading of the colour of the spot, 
which on February 2 in the present year he judged to be a light 
pink, as formerly, Althocgh the dimensions of the spot may 
not be said to have ‘materially changed, the micrometrical mea- 
sures do indicate a diminution in length to the extent of 0°95 
between the oppositions of 1879 and 1881, at which latter 
epoch ıt was 11°30 (reduced to Jupiter’s mean distance), 

The direction of the south edge of the equatorial belt was 
nearly parallel with the planet’s equator, as given in ~Marth’s 
ephemeris; the north edge of this belt was found to be slightly 
concave, x f 

The elliptical white spots were more numerous in” 1882 than 
previously ; but with the exception of two situate south of the 
red spot, they were seen with difficulty, and were only measur- 
able under best vision, The two spots named were observed 
systematically dwing the three months from November 21, 
1881, to February 23, 1882. The following of the two appeared 
to be at rest relatively to the red spot from November 22 to 
December 6, and subsequently to drift in the directio: of rota- 
tion to the extent of about 41°; the averaze drift during the last 
two months was at the rate of fifteen miles per hour. The pre- 
ceding spot also did not retain the same relative position in 
longitude with respect to the great red spot. Prof. Hough adds 
“t The observations of the small white spots during 1880 and 
1881 prove that the whole surface of the planet outside the 
margin of the ejuatorial belt rotates with nearly the same 1ate.” 
The approximate rotation-seriod for the principal white spot 
between the edges of the great equatorial belt was gh. 50m, 9°8s. 
fiom observations over more than eight months, which 1s the 
same as for the second spot observed during 1880, Hence these 
equatorial white spots drit :n the direction of the planet’s rota- 
tion, at about 260 miles per hour, or through a complete revolu- 
tion m about'45 days. 

Twelve tinted drawings of the appearance of the di<c of 
Jupiter accompany the report. The first of two made on July 3, 
1880, shows the second satelMte just entering on the great red 
spot at 15h. 43°5m., and the other, made nine minutes later, 
shows it nearly over its centre. A notch was formed so soon as 
the ‘satellite touched the end cf the red spot, and when*com- 
pletely entered, ıt appeared as white as when outside*the planet’s 
disc. 

Mr. S. W. Burnham, who was gt the Washburħe Observatory ° 

$ 3 
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during the summer of 1881, has returned to Chicago, and h&s 

recommenced hig valuable measures of donble stars with the 

‘large refractor. The pfesent report has an engraving of this 

-instrument, and of the tower of the Dearborn Ob-ervatory, ia 

which it is mounted. ae e 


COMET’ 1882 4 (FINLAY, SEPTEMBER 81.—The follo sing 
positions of this comet are deduced from the elements published 
in NA E last week: - 


At 18h. Greenwich M.T. 


has R.A Decl. Log distance from 

h ms 3 Eartk un. 

Oct. 19 ... 10 13 22. -I5 7'3 ... O'F592 ... 0°0466 
23... 101039... I5 54/2 o'r613 ... 070640 
23... IO %53. I6 40°4 . 0°1633,.. o*0804 
, Z5. IO § 3. I7 260 ... O 1651 ... 0°0959 
- 127 ... I0 2 $8... I8 ICO... 0°1666 .. o°1106 
29 .& 959 7... IS 555 .. 0'1679 ... 0°1247 

~ 31.. 955 59 — 19 376 ... 0°1699 01382 





CHEMICAL NOTES 


“MM. HAUTEFEUILLE AND CHAPPUIS have obtained what’ 


appears to be pure liquid ozone, by compressing a mixture of 
oxygen and ozone at 125 atmospheres, and cooling the end of the 
capillary tube by a jet of liquid ethylene : on suddenly releasing 
the pressure, a drop of a very deep indigo-blue liquid remamed 
in the end of the tube. The gas above this liquid was colourless, 
but as the last traces of liquid evaporated, the gas was seen to 
haves blue colour (Compt. rend. xciv. 1249). 


_*e ITis well known that sulphuretted hydrogen produces little or 


no precipitate in an aqueous solution of arsenious oxide : acend- 
ing to the experiments of Messrs. H. Schulze (¥ournal fur 
. pract. Chemie, 2, xxv. 431), such a liquid contains a colloidal 
form .of~arsenious sulphide. This colloid may be completely 
separated from dissolved arsenious axide by prolonged dialysis ; 
the solution, if dilute, 1s scarcely changed by long-continued 
boiling ; the presence of free acids or of such soluble salts as 
chloride of potassium, iron, or chromium irduces a change of 
. the colloidal into an insoluble form of arsenious sulphide. 


BY strongly compressing phosphoretted hydrogen in pretence 


of water, and then suddenly decreasing the pressure, M. Cailletet 
has obtained a crystalline hydrate of this compound, the exist- 
ence of which is conditioned by tke temperature and pressme ; 
the critical point, ze, the temperature above which the substance 
cannot exist, whatever be che pressure, is 28°. Hydrates of 
sulphuretted hydrogen and o? ammonia have also been obtained 
by this method (Compt. rend., xev. 58). 


” By a somewhat similar process, M. Wroblewski has obtained 
a solid-crystalline hydrate of carbon dioxide,CO,.8H,O: the 
experimental ‘results of this author seem to show that at the 
pressure-required to cause the absorption of carbon dioxide by 


_ „water iñ`the proportion indicated by the formula CO,. H,O, 


the water would be entirely frozen, and therefore that this 
‘hydrate cannot be obtained by this method (Compt rend., xciv, 


| 1355): 


WHEN solution of two salts, capable of mutual action, are 
mixed,.the solution contains four salts” : it has hitherto been 
difficult to give a direct experimental proof af this generalisation 

. made half a century ago by Berthelot. In the last number of 
the Berichte of the German Chemical Society (15, 1840) Herr 
Brugelmann -describes the following experiments designed to 
prove thé justness of Berthelot’s statement :—Equal volumes of 
cold saturated solutions of cobalt chloride and nickel sulphate 
are’m1xeéd ‘and allowed to deposit crystals by evaporation at ordi- 
nary temperatures; the crystals contain cobalt and nickel, but 
combined with sulphuric acid only. A mixture of solution of 
cobalt chloride and copper sulphate, prepared similarly to the 
preceding, deposits sulphate of the two metels almost free from 
chlorides. Copper sulphate and potassium dichr@mate solutions 
when mixed deposit crystals consisting almost entirely of sul- 
phates of copper and potassium, the second crop of crystals con- 
tain a little chromate of the twoemetals, ard the final crop is 
nearly free from sulphates, 


THE ‘‘Compagnie Generale dex Cyanures et Produits Chi- 
miques” of Paris have issued a small pamphlet explanatory of 
the various technical applicatiows of the salts known as sulpho- 
cyanates, whigh can be now readily manufactured in a state of 
purity, . Sulphocyanate of ajumfuium is used as a mordant in 
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alizarige dyeing ; stlphocyanate of copper in the preparation or 
aniline black, and also, along with.potassium chlorate-and anti- 


qrony sulphide, in the preparation of matches ; sulphocyariate of 


potassium may be emiployed as a refrigerating material; as during 
the solution of 130 pats of this salt In 100 paits' of water, tem- 
perature is lowered through 34°; sulpho-cyanate of ammonium is 
more effectual, weight for wdigl, as an antichlor, than hypo- 
sulphite of soda. - Bo age ee 


INVESTIGATIONS conducted at the Baden‘Aniline and Soda 
Works sh8w that the change of orthonitropheny! propiolic acid - 


into indigo, which (as already explained in this journal) has * 


been for the most part effected by grapes’or with sugar, can 
also be produced by the agency of sulphides, sylphydrates, poly- 
sulphides, thiocarbonates, and especially, the alkalime xanthates 
(Chemisches Centralblatt, 18823 366). os 


* GEQGRAPHICAL NOTES ` 


News has been received from the expedition of Dr, Emil 
Riebeck, dated July 7 last. It will- be remembered that Dr,’ 
Riebeck, together with Dr. Schweinfurth made a thorough in- 
vestigation of the islan® of Socotra, which was of high scientific’ 


importance. After tlfis task was accomplished, the travellers , 


separated, and Dr. Riebeck crossed to.. Bombay, travelled” 
through large tracts of the Himalay# Mountains, remained for 
some time in-Cashmere, then passed throngh the Ganges. land, 
investigated Ceylon, and eventually undertook a special and 
detailed examination of the coast district of Aracan.. He 
ascended the Karnasuli River from Tschittagong as far as the . 
Hill tribes, to which Prof, Bastian has drawn special attention. 
He made many measurements, took numerous photographs and 
paster casts of this highly interesting tribe, which is stil living 
in a most primitive natural state. The climate, however, and . 
particularly the frequent fording of rivers, soon told upon Dr. 


Riebeck’s health. He contracted a fever, and had to be taken, ° 


to Singapore, His valuable collections of zoological, anthropo- 
logical, agd ethnolpgical specimens duly attracted the attention 
of geographers, and were frequently referred to at the recent’ 
‘*Geographentag.” Since then Dr. Riebeck has continued his 
journey. Starting from Singapore, he is to follow the eastern 
coast of the Asiatic continent, then tg cross over to Australia 
and New Zealand, and finally to return to Europe next summer 
by way of San Francisco and Panama. ees A 
To the Berlin Geographical Society the other evening, Major 
von Mechow gave some account of his explorations during the 
last year or two in the region of the Coango. ` Leaving Berlin in 
September, 1878, accompanied by ‘a-ship’s carpenter and a ° 
gardener, Major von Mechow arrived at Dundo on the Coanza 
mm the following January; but, owing to various difficulties, it 
was thé beginning of 1880 before he could start- northwards into 
the interior at the head of 115 native carriers. Crossing dnd 
re-crossing the Cambo, and passing through various powerful 
and hospitable tribes, the German traveller, after a thirty-seven 


v 


days’ march, at last reached the Coango on July 19, 1880, and; _- 


under the guidance of the great chief Tembo Alura, visited the 


magnificent Suecambondu waterfall, which” he named after ‘the< . 


Emperor William. After canoeing it on the Coango for twenty- 
five days, Major von Mechow made a detour to pay his respects 


to the great Muene Putu Kassongo, by whom he was -received-- . 


in great state, and returning on September 19 to the. river, he 


followed it to ripe Seed deg, 5 min., from which-point the fear ` 


of his followers of the neighbouring’cannibals compelled him to 
return, In forty-five days he again reached ,the‘abode of 
Kassongo, where he stayed some time; and at last arrivéd ‘on 
February 20, 1881, at Malange, where he met bis, returning 
countryman, Dr, Buchner, as well as Herr. Pogge and Lieut. 
Wissmann, who were both starting on a similar‘tour of* explo- 
ration. R : yee 
A GERMAN edition of Amici’s ‘‘ Morocco” has been publishéd « 
by Hartleben of Vienna. Herr von Schweiger-Lerchenfeld is 
the editor, and has to‘a qpnsiderable extent remodelled ‘the. 
work, adding interesting ethnographical and historical notes, „Í 
and omitting passages and referencgs which in the original work’ 
can only interest Italian readers, om account ‘of their purely 
private and local chamcter. Its scientific value is also eonsider- 
ably increased, Two new chapters have been added, one on 
Southern Morocco, the other on the war between Spain and 
Morocco in 1860, and these are not the least attractive ones in 
the book, quite apart from the geological ‘interest attaching to 
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spondingly in the spectrum the sodium line wag very 
reduced and little fuminous ; but the usual-three bands of 
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Was nominated President of the Comriussion. athe delegates for 
arranging for the secunty of cables ‘afterwards opened their 


the hydrocarbons—yellow, green, and ,blue—were very*). «sittings 5° z the two Commissions will meet on alternate days. 


conspicuous. 

From October’ 1 to the pregent time the comet ap- 
proached the form of Fig. 39 which I observéd this morn- 
ing; around thé’nucleus and very excentrically to the: 
north, it ıs a faint envelope; at the top of the south edge 
a sort of horn issued; the north extremity is # distant. 
from a Hydra, -The length of the tail i is 17°, the breadth 
2° 48’, 

The nuoleus° is much diminished and’little luminous, 
and the colour of the comet almost white. 

Besides the linear. spectrum of the nucleus, the three 
bands of hydrocarbons extend 5’ round the nucleus. . 

The spectrum of. the tail ‘1s “continuous, and vésible to 
the end. 

It is remarkable that the changes of the spectrum (ac- 
cording to Dr. Hasselber’s: experiments) enabled me to 
predict that the comet had passed we „perihelion before 
the orbit was calculated. 

The beautiful sky. of Palermo permitted me to observe 
the comet Cruls every day except October 5e 

Observatory, Palermo, October 11 
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WE regret that „Sir E. `J, Reed is' confined 3 to” bed. with |: 
severe gout, but are glad to learn, from -inquiry last night, 
that his illness is not dangerous, 


t 

THE family of the late Prof, Balfour have presented-his scien- 
tific library to the University of Cambridge, for the use of the 
morphological laboratory. It consists of rathgr more ehan 500 
volumes, and 1100 pamphlets bound in 77 volumes. These 
include many most important original papers on morphology 
and embryology, which had been very carcfully collected, ant 
arranged according to subjects, 


ProF., TACCHINI has recently visited fondoa, We under- 
stand ihat he has been entrusted by the Itahan Government with 
the arrangements for the Italian-members of the expedition which 
will visit the Marquesas to observe the solar eclipse of May 6, 
1883, Prof. Trépied, the director of the Observatory of 
Algiers, ‘whi also proposes to obser vé the eclipse, 1s now in this 
country. ‘ . 5 


We ulderstand that a new. . Lecture and Model Room has 
been appropriated in the Science School at South Kensington to 
the Metallurgical Department, But notwithstanding the great 
increase of the accommodation as compared with that formerly 
provided in Jermyn Street, the class 1s overflowing, several 
students having been unable to obtain admission. 


ADMIRAL Moucuez has decided to send MM. Henry, the 
well known astronomers,- to the Pic-du-Midi Observatory, in 
order to report upon- the-practicability of establishing at this 
station (altitude 3200 metres) a permanent astronomical: obser- 
vatory. The investigation will extend over six weeks, and 
the two astronomers may - ‘possibly be detained by, snow ‘fora 


longer period, Bs we Si 


THE installation of the set of magnetic, fietridnaits invented 
by M. Mascart has been completed, at Pare St..Maur Observa- 
tory, twelve „miles from Paris, Me Theophile Moreau, one of 
the physicists ° of the Bureau Central, has been appointed to 
superintend the self-registesin observations. g : 


Š ; e . e ji 

THE Conference on Eleċtrical Measirement began its sittings 
on Monday at the French Fi ‘oreign Office, under the provisional 
chairmanship of Ms Ducléré, the Prime Minister, who delivered an 
address of ‘welcome to thé delegates and retired, when M. Cochery 


It is elieved the Commission for Electiical Measurements will 
appoint a sectional comimittze-to conduct. the scientific investi- 
gation, and that the work of the Cables Committee ie ll of 
short ‘diration., -A letter’was read from Sir Willam Thomson, 
excusing the delay in hi arrival. ‘He willbe in Paris to-day, 
_feady to act in ether Congress. ! 


"TA LETTER received from Mr. Henry O. Forbes, dated July 12 

last,’ announces-that-he was expecting to be landed next day at 
: Larat; the mauiland ‘of Timorlaut on:the e&st side. From all 
accounts Mr. Forbes was iaclined to‘believe that the natives 
would be Well disposed,’ and that he would havè noedifficulty in 
making collections in this æra incognita, towards the explora- 
tion of which 50/4. was granted By the British Association at the 
Southampton meeting. 


„IN the neighbourhood of the Fhuriugiän town of Kosen there 
are some disused saltworhs with considerable water power. The 
latter 1s now to be utilised for the- electric lighting of the town, 
wand, Kosen will, thus. be the first German town to introduce the 
“elechic ; light for illuminating the whole town. 


- THÉ foutidation stone for a monument in memory of Colugbus 
was laid at Barcelona on September 26. 


` LAST year an Anthropological Society was founded in Lyons,” 

fand the first ñumber “of “its Bulletin ‘hes before us. The Society 
| works on much the same lmes as the similar society of Paris. 
The Bulletin contains several good papers. Dr. Arloing writes 
on the influence of education in the development of the cranium 
of the dog; Dr. Lacassagne on the progress of criminality in 
France, and also on the history of sepulture among different 
peoples; M. Panlet on sepulture among ancient and modern 
peoples ; and M. Lacassagne on tattooing. The Paris publisher 
of the Bulletin is G. Masson. - : 


A SHOCK of earthquake was felt at Panama at midnight, 
October 12-13, A rather smart shock preceded by thunder 
occurred on Thursday last-on the southside of the Lake of 
Geneva, between Thonon and Douvaine, and'a slighter yet very 
perceptible shock was felt at Geneva on, Friday night.- A very 
distinct shock of earthquake is reported | to have been fell at the 
village of. Comrie, Perthshire, on Saturday morning, about three 
o’clock, and was followed by" another and more’ severe shock 
about half-past seven, The disturbance was accompanied by a 
sound. resembling the distanz booming ofa cannon,-and appeared 
to pass from the south-west to the nou th-east. 


- THE 6th part of Prof. Dedel Port’s “Aflas der anatomischen 


‘und physiologischen Botanik” has recently appeared, and the 


work is thus approaching completion. The new part contains 
the usual six’ large coloured: plates. They illustrate Phaseolus 
coccineus, L. ; Elodea canadensis, Gaspary ; Erythrotis Beddomei, 
Hooker f, ; 5 Cuscuta glomerata, Choisy ; ; Peziza ; and Endecarpon 
pusillum, - " Parts? 6- and -7 of the same anthor’s: ‘* Tllustrirtes 
Pflanzenleben ” has also just i This v» ork will be com“ 
: pleted With Part ro. | 


: HARTLEBEN’S ** Chemisch-technische hiiia of which 
some 100 volùmes hąye now appeared, is no dcubt known to many 
of our readers® This enterprising firm has now entered upon a 
similar undertaking, viz, an ‘* Elektro-téchnische Bibliothek,” of 
which the first volume, entitled “Dig magnetelektrischen und 
dynamoelektrischen; “Maschinen,” :by Gustav Glaser-de Cew, 
has just appeared. The * Electro- «technische Bibliothek ” will, 
for the present, be completed. in ten volumes, The following 
will be their contents VoL i, The transfer of ‘electric force ; 
Vol. IL, ‘Lighting and heating by: glectricity 5 Vol. IV. Gal 
vanig batteries; Vol. V. Teéfegraphy ; 3 Vol. VI. The tele 


612, 





phone, microphone. and radiophone ; Vol. VIL. Galvanopl&- 


“ tics, electrolysis, ®and the preparation of pure metals; Vol. 


“VIII. The electrical measure and precision-instruments; Vol. 
IX. The principles of electricity; Vol. X. Electrical formula. 


THE encouraging results that were obtained in the way of 
optical communication between the frontiers of Morocco and 
the Spafsh coast,.a distance of about 300 km., have induced 
the idea of similarly connec:ing the islands of Mauritius and 
Réunion, and Mr. Adams (we learn from Comptes Rendus) is 
making preparations in Paris with that object. The principal 
station in Mauritius will be on the Platean du Pouce, at an 
altitude of 750 m. »in Réunion, a spot has been selected near 
the lip of the crater of Néfles, at 1130m. The distance 
between the two stations is nearly 215 km. (say 134 miles). 
-Mr. Adamstis taking gut two of Col. Mangin’s large telescopic 
“sapparatus, with mirrors 0°60 m. in diameter. He means to use 
a so-called automatic eclipser, of the following arrangement :— 
_ A rule, with a number of equidistant holes in its upper surface, 
is moved along horizontally and regularly by a rack and pinion 
below., Pegs are inserted in certain of the holes, so as to pro- 
duce long and short eclipses forming the letters of' the Morse 
alphabet, by raising in turn a lever arm connected with a screen, ¢ 
which affects the telescopic apparatus. It is proposed to receive 
the luminous impression on a band prepared with gelatino- 
bromide of silver, passed uniformly at the focus of the receiving 


- tatele-cope. From Col. Mangin’s experiments it appears certain 


4 


that a petroleum lamp with flat wick, viewed edgewise, will be 
cufficient for the signals in question. With this method of 
signalling, if successful, it will often be possible to telegraph to 
Réunion’ the approach of a cyclone, twenty-four to thirty-six 
hours before it has reached Mauritius. ` 


THE Cambridge University Press will shortly publish an illus- 
trated volume on ‘The Fossils and Paleontological Affinities 
of the Neocomian Deposits of Upware ard Brickhill,” being 
the Sedgwick Prize Essay for the year 1879, by Walter Keeping, 
M. A., F.G.S, The ‘ Lectures on Educaticn” delivered before 
the University by Mr. J G. Fitch, have now reached a fourth 
edition;-which-has lately been brought out at a reduced price for 
the use of teachers, 


> 


On Sanday, the 8th inst., a large number of botanists in 
connection with the various natural history societies in the 
neighbourhood of Huddersfield, assembled at the Sun Inn, 
` Highgate- Lane, Lepton, and held a meeting specially for the 
display of the fungi of the district. The result of the day’s 
hunt was arranged on tables in the large room, and the meeting 
being’ open“to the general public, a large number of people 
assembled. ` Mr. Richard Jessop, president of the Lepton Bota- 
nical Society, was in the chair, and this gentleman gave a brief 
opening address: Messrs, A. Clarke and John Carter, of the 
Huddersfield Botanical Society, then named and described the fungi 
exhibited ; these included the most known edible and poisonous 
species, and one plant of considerable bo-anical interest, viz. 
Agaricus brevipes, Bull. Several large dishes 8f fungi were then 
cooked by the landlady of the inn, and tested by the company : 
the’ flavour of each species being discussed and compared. 


Four London Field Clubs, viz. the Hackney, Essex, High- 
bury, and Walthamstow Societies, visit Epping Forest in the 
neighbourhood of Chingford, on -Saturday nex® October 21, 
under the guidance. of Dr. M. C. Cooke, Mz. Worthington G. 
Smith, Dr. H. L, Whartdn, and Mr. J. English. 


` WE have received the first volume of the Spanish Cyclopedia, 

which is being brought out at Madrid by Mr, F. Gillman. It 

confains four extended treatises on Agriculture, Architecture, 

Anatomy, “and Astronomy, Tif compilation appears to us to 

be done with care and conscieptiousness, and the illustrations 
le (J 
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are gogd and profuse. The-printing is well done, and the whole 
undertaking is creditable to Mr, Gillman. 


* Tuer chemistry of saké-brewing is described in a long and 
interesting paper by Prof. R. W. Atkinson, published by the 
University of Tékié as No. e of the Memoirs of their Science 
Department, The consumption of saké ineJdpan amounts to 
about six gallons per head per annum. The preparation of this 
liquid may be regarded as taking place in three stages. (1) Pre- 
paration of koji: rice is cleaned and the outer skin removed, it is 
then beaten or trodden wich water, and lastly steamed ; the 
embryo is thus killed and germination rendere@impossible. The 
steamed rice is mixed with a, little ¢auc, a yellowish powder, 
consisting of the spores of a fungus (Zurotium oryere), and the 
mixture exposed on trays for several days, during which time the 
temperatifre of the ¿Surrounding air and also of the mixed rice 
and fungus spores rises very considerably. These operations are 
conducted in underground chambers cut off.from the influences 
of the outer aig. Xoji contains dextrose and dextrin, unaltered 
starch, minerål matter, and a diastase-like substance or sub- 
stances ; it converts cane-sugar partially into inverted sugar, and 
gelatinised stareh into maltose, dextr@e, and dextrin. (2) Pre- 
paration of Moto: steamed rice, oji, and water are mixed and 
maintained at a low temperature (0°-10°). for some time; the, 
starch of the rice is thus for the most part changed into dextrose 
and dextsin. (3), Fermentation: the szofo is heated by placing 
closed tubs of boiling water in the liquid ; temperature rises, 
fermentation begins, and is continued for-twelve or thirteen 
days by the introduction of fresh heaters ; from time to time the 
mash is divided into portions, each of which is mixed with more 

mofo, steamed rice, and oji, and then fermented. `The fermented" 
liquid is filtered, cleared by standing, and heated in order to 
prevent it*from sofring, Saké does not keep for any length of * 
time in warm weather, and must be repeatedly heated by the 
brewer. The sudden occurrence of fermentation when moto, 
rice, and 407i are heated is peculiar,eas no ferment has been 
purposely added. Prof. Atkinson 1s inclined to regard the pre- 
paration of moto as being analogous to that of yeast in beer 
brewing ; the ferment germs are being derived, he thinks, either 
from the air or from the grains of 4o7¢ employed in the first part 
of the process. 


Messrs, SAMPSON Law, MARSTON, AND Co. are about to 
publish a cheap edition of the illustrated re-issue of Gilpin’s 
*€ Forest Scenery,” edited, with notes bringing it up to date, by 
Mr. F. G. Heath, author of ‘ Autumnal Leaves.” 5 


IN an interesting article on printing in China, the Worth China 
Herald says that the first great promoter of the art of printing 
was Feng Ying Wang, who in 932 A D, advised the Emperor to 
have the Confucian cla-sics printed with wooden blocks engraved 
for the purpose. The first books were printed in a regular 
manner, and‘in pursuance of a decree in 953. “The mariner’s 
compass and rockeés were invented about the same time, showing 
that at this period men’s minds were much stirred towards in- 
vention. Twenty years after the edict the blocks of the classics 
were pronounced ready, and were put on sale. Large-sized 
editions, which were the only ones printed at first, were soon 
succeeded by pocket editions, The works printéd under the 
Lung emperors at Hangchow were celebrated for their beauty ; 
those of Western China came next, and those of Fokhien last. 
Movable types of copper and lead were tried about.the same 
time ; but it was thought “that mistakes’ were more numerous 
with them, and therefore:the fixed blocks were prepared. Paper 
made from cotton was tried, but it was found so expensive that 
the bamboo-made pafergheld its ground. In the Sung dynasty 
the method was also tried of engraving on soft clay and after- 


wards hardening it by baking. The separate characters were - 


not thicker than ordinary copper coins, Each of them was, in 
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the first one. Herr von, Schweiger-Lerchenfeld déscribe | bridge Senate have recommended that 300/, be placed at the 
Rohlfs’ journeys in 1862 and 1864, the Oases of Tafilet and | disposal of the Board of Biological and Gedlogical Studies for 


Boanan; the Draa district, the extreme south-western coast dis” „the year. 


tricts, the Wadi Sus valley, the journeys from Ktaua to the 
southern frontier, and from Tafitt to Igi, the Saura river, 
Beni Abbes and Karsas, the jeuraey to the oasis of Tuat, In 
Salah, and numerfus other subjects of geographical interest. 
His descriptions are graphic and full. 

News of the Danish Arctic Expedition has been ceived at 
Copenhagen, Tuesday night, up to September 22. The Expe- 
dition was then ice-bound near Mistni Island ; but it was confi- 
dently hoped that the vessel would get free, and in any case 
there appeared théh to be no danger. 


At its last sitting, the Geographical Society of Hamburg 
_resolved to despatch a new expedition into the centre of East 
_ Africa. Its chief will be Dr. Fischer, who was onegof Den- 
“hardt’s companions in 1872, and remained behind at Zanzibar 

when his leader returned home. Dr. Fischer applied this 


` summer to the Hamburg Geographical Society for means to 


enable him to cross the Snow Mountains, and then penetrate 
to the north of the Gallas regions, and & the enterprise seemed 
likely to favour the development of cestain branches of the 
Hamburg trade, a‘sum of 15,200 marks was immediately sub- 
scribed for its’ furtherance.@ : 

THE “ Thiiringisch-Sachsidsche Verein fiir Erdkunde ” held a 
general meeting at Kosen, on October 1. Prof. Brauns (Halle) 
spoke on his travels in the mountain districts of Southern Japan; 
Dr. Nicolai (Jena) on the land and people between the Ruhr and 
the Wipper; Dr. Assmann (Magdeburg) on meteorological 


observations made on the summit of the Brocken. A 





UNIVERSITY AND EDUCATIONAL 
Sa a INTELLIGENCE 


OXFORD.—Although the new Statutes have come into force, 
regulating the courses given by the various teachers of science, 
and bringing the college tutors more or less under the control of 
the central authority of the Science Board, as yet no steps have 
been taken to form any of the new Boards of Faculties, and for 
this term at least lecturers only consult their own convenience 
and the wants of their particular pupils. In the Physical De- 
partment of the Museum, Prof. Clifton gives a course on ‘‘ The 
Electricity developed when Different Substances are in Contact 
with one another ;” Prof. Price gives a course on Optics ; Mr. 
Stocker a course on Elementary Mechanics; and Mr. Heaton 
will form a class for the study of problems in -elementary 
mechanics and physics... i 

At Christ, Church Mr, Baynes gives a course of lectures on 

Electrical Testing, to be followed by a course of practical 
instruction in electrical and magnetic measurements. 

At Balliol Mr. Dixon gives a course of lectures on Elementary 
Physics. $ 

In the Chemical Department of the Museum Prof, Odling 
gives a course of lectures on Cyanogen and its Compounds. 
Mr. Fisher lectures on Inorganic, and Dr. Watts on Organic 
Chemistry. Mr.°F. D. Brown will form a class for practical 
instruction in Organic Chemistry. 

At Christ Church, Mr. Vernon Harcourt lectures and forms a 
class*for practical work in Quantitative Analysis, 

In the Biological Department of the Museum, Prof. Moseley 
continues his course on Comparative Anatomy. Each lecture 
is followed by a practical course in illustration of the lecture. 

Mr. S. J. Hickson will lecture on some recent improvements 
in histological methods, each lecture to be followed by practizal 

` instruction. “Mr. Morgan gives a course on the Teeth of Verte- 
brata, and Mr. Barclay Thompson a course on the Vertebrate 
and Invertebrate Skeleton, f : 

The Scholarship ‘in Natural Science at Trinity College has 
been'awarded*to Mr. David H. Nagel, of St. Andrew’s Univer- 
sity; proxzime accessit, Mr, H. T. Q, Minty, of the Royal Col- 

_ lege of Science, Dublin.-. The following gentlemen have been 
named as distinguishing themselves in the examination :—Mr. 
J. Waddell, “of Dalhousie College, Nova Scotia; Mr. F. L, 
Overendy of Manchester Grammar Schodl; and Mr. T. H. J. 
Watts, of Llandovery School. ‘ 


CamBRIDGE.~~To supply the place of a Demonstrator which 
the late Prof. Balfour had asked for, and to carry on 


his work’ durijg the current year, the Council of the Cami 


, 
* ° 


Trinity College has appointed Mr. A, Sedgwick, - 
who was lately Mr. Balforr’s Demonstrator, and had the sole 
charge of the classes for two terms during Mr. Balfour’s illness 
this year, to a lectureship for the current year,-on conditions 
similar to those under which Mr. Balfour conducted higetice 
before his appointment to the professorship. 

The following science lectures have been announced :— 
Professor Cayley, on the Abelian and Theta Functions; Pro- 
fessor Lewis, on Mineralogy and Crystallography; Mr. Muir, 
Caius College, on the Metals, and General Principles of 
Chemistry ; Mr. Lea, on Chemical Physiology; Dr, Michael - 
Foster, on Elementary Physiology ; Mr. Larfgley, on Physiology 
and Histology, with practical work; these lectures will deal 
with protoplasm, the cell theory, theory of contraction,’ blood 
corpuscles, muscle, ciliated cells, nerve cells, ending§ of nerves, 
and the general physiology of nerve and muscle. notre 

Mr, A. Sedgwick will give an elementary and an advanced ° 
course on the Invertebrata, with practical work, The advanced. 
course will be given in conjunction with Mr. W. H. Caldwell, 
of Caius, College, and will extend over three terms. . 

Prof. Newton is lecturirg on the Evidence of Evolution in the 
Animal Kingdom. 

Prof. Humphry is lecturing on Osteology, and holds advanced 

*classes in Anatomy and Physiology. ` 

Messrs, A. G. Greenhill and R. R. Webb are appointed 
Moderators for the ensuing year. oi 

Mr. W. N. Shaw (Emmanuel College) is appointed a meniber 
of the Board of Physics and Chemistry, and Messrs. A. Sedg-.-:: 
wick and E. Hill are added to the Board of Biology and ` 
Geology. oe 

Mr. R. Etheridge, F.R.S., and, the Rev. E. Hill, 
pointed adjudicators for the Sedgwick Prize. 

The Medical Examiners for the year are, rst M.B., Messrs. 
P. T. Main, W. Garnett, and S. H. Vines; 2nd M.B., Drs, 
Watney, Shuter, and A. M. Marshall; 3rd M. B., Drs, Reginald 
Thompson, Galabin, and Handfield Jones. Examiners in ` 
Surgery, Messrs, Luther, Holden, and T. Brayant; Assessor to + 
the Regius Professor of Physic, Dr, Cheadle. ree, He 

Messrs. R. S. Heath, Second Wrangler 1881, and A, E, 
Steinthal, Third Wrangler 1881, have been elected to , Fellow- 

ships at Trinity College. 


are ap- 


SCIENTIFIC SERIALS , 


Leitschiift für wissenscthaftliche Zoologie. BA, 37; Heft i, ' 
August, 1882, containss—On the development of Asterina 
gibbosa, Forbes, by Prof. Dr, Hubert Ludwig (with woodcuts 
and plates 1 to 8).—On Marginella glabella, L:,and. on the 
Pseudo-marginellide, by Justus Carriere (plate 9).—On the 
lateral canal system in Cottus gobio, by Dr. E. Bodenstein 
(plate 10).—On the coloration of the nestlings of the gentis 
Eclectus (Wagl.), with a list appended of seventy-one papers on 
this somewhat vexed question, by A. B. Meyer. =~ thos 


Verhandlungen der kB., zool-botan. Gesellschaft in Wien, Bd, 
xxxii. Pt. x (January to June, 1882), contains, in addition to the 
proceedings of the Society, the following memoirs :—Zoology. 
By Dr. R. Bergh, contribution to a knowledge of the Aeolidide,,. 
vii. (plate i.-vi.).—Dr. F. Brauer, on Sympycna paedisca, a justi- 
fication of this as a new species,—Dr. R. Drasche, a révision ot, 
the types of Dieng and Molin in the Nematode collection of the 
Society (plates 7 to 9).—On Oxycoryina, a new genus of Synas- 
cidian (plate 13).—Helminthological notes (plate 12).—Count ° 
Keyserling, on new American spiders (plate 15).—Dr. Low, the 
characteristics of the genera Aphalara and Rhinocgla (plate 11). 
A revision of the palearctic Psyllide, and on a new species of 
coccus (Xylococeus filiferus) (plate 16).—A. v. Pelzeln, on the 
export of birds from Borneo.—A. Wimmer, on some adriatic 
shells,—Botany: Dr. G. Beck. New Austrian plants (plate 14). 
—W. Vos, material towards a list of the fungi of Krains,—Dr. 
F. Arnold, in memory of F® X. Freiherr v. Wulfen, born 
November 5, 1728, died March 16, 1805, 


Revue internationale des Sciences biologiques, August 15, 1882, 
contains—-On modern Hylozoism, by Jules Séurys—On the 
structure and the movement of frotoplasm in vegetable cells, by 
H. Frommdnon (in continuatipn).—-On psychology and the 
laboyrs of Broca, by M. Zaborowsiti, i 
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; Archives des Sgences Physigues et Naturelles, August 1 5.—On 
the rotatory polarisation of quartz (second part), by L, Soret and 
E. Sarasin.—Some new aromatic ketones obtained by molecular 


condensation, by A. Claparéde.—On the quantity of hai] that - 


fell during the thunderstorms of August 21, 1881, and of July 13, 
138, and some words on the history of hail-preventers, by P., 
ufea, 

Gegendaurs Morphologisches Jahrbuch, 8 Bd. Heft 1, 1882, 
confains :—-Contributions to the morphology of the oral glands 
in vertebrates, by P. Reichel (plate 1) —On Rhodope veranii, 
Koll = Sidonia elegans, M, Schultze, by Prof. Dr. L. v. Graff 
(plate 2). This little animal, found on Ulva, at Trieste, belongs 
not to the Gastropods, as Kolliker thought, but toa section of 
the. Rhabdoccela.—eNotes on the calcareous skeleton in the 
Madrepores, -by G. v. Koch (plate 3).—Contributions to the 
anatomy of the organseof vision in fish, by Dr. E. Berger (plates 
4.and 5). Contains an account of researches made on one Cyclos- 
tomous nine Selachoid and nine Teleosteous fishes, and is accom- 
panied by an account.of the literature of the subject. 


Niederlindisches Archiv ftir Zoologie, Supplement Band 1, 
Lief. 3, 1882, contdins a report on the sponges dredged up in the 
Arctic Sea by the Willem Barents, in the years 1878 and 1879, 
by Dr. G. C. J. Vosmaer, with four plates. Vosmaer differs 
from’ Sollas, though apparently without the same amount of 
material to judge from, regarding Thenea muricata, Bwk., as 


the same species as 7%. wallichi. This very excellent memoir? 


is written in good English, but as the sheets were not corrected 
for, press by the author, several very perplexing mistakes occur, 
which are corrected in the appendix.—Report on the Echino- 
“#derms of the same expedition, by Dr. C. K. Hoffman, with one 
plate——On the Nemertians of the expedition, by Dr. A. A. 
W. Hubrecht.—On the Gephyrea, by Dr. R.. Horst, second 
portion, with two plates. Stephanostoma harentsii 1s described 
as a new’species.—A catalogue of the Polyzoa, by' D, W, J. 
Vigelius, with one-plate-—On the Crustacea, by: Dr: P. P. Č. 
Hoek, with three plates.—List of the Mollusca, by Th. W. 
Van Lidth de Jeude ; and list of the Birds, by, Dr. H. Schlegel. 





, . SOCIETIES AND ACADEMIES 
LONDON : 

Entomological Society, October’ 4.—Mr. H. T. Stainton, 
president, in the chair.—Two new Members were elected.—Mr: 
R. McLachlan exhibited nymph-skins of Hagenius brevistylus , 
Selys (a dvagon-fly occurring in Texas)—Mr. C. O. Water- 
house stated that the beetle exhibited at the August meeting as 
destructive to beer-casks at Rangoon was not Xyk dorus Saxesenit, 
Ratz., but Bostrichus perforans, Woll. A discussion followed 
as to whether wood-feeding beetles attack healthy as well as 
unhealthy ‘trees.—Papers read Prof. J. O. Westwood, Further 
descriptions of insects infesting figs.—Mr. G. C. Lewis, A sup- 
plementary note on the specific modfications of Japanese Caradi, 
and some observations on the mechanical action of sun-rays in 
relation to colour during the evolution of species, : 


7 PARIS 

Academy of Sciences, October 9.—M. Blanchard in ‘the 
chair. M. Dumas communicated the results of the labours of 
the International Committee of Weights and Measures for 1882. 
The comparison of a new metre and kilogramme of iridised 
platinum with the old French standards of platinum proved very 
satisfactory (showing close similarity)—On a new theory of the 
sun, by Dr, C. W. Siemens, by M. Faye. He urges that gas 
rarefied to zy; would be, for the astronomer,@a dense medium, 
presenting much greater resistance than is observed, to celestial 
movements. Moreover, the hypothesis adds x00000 times the 
mass of the sun, to those masses which celestial mechanics has 
hitherto reckaned so minutely.—On the shock of two spheres, 
having regard to their degree of elasticity, and to the friction 
developed’ on contact, by M. Ledien. These chiefly apply to 
the prevalent notion of electromotive forces, (tôtal or partial) 
and of currents,—Observations of the great comet (Cruls) 
at Marseilles Observator}, by M. Borrelly.—Theorems on 
the functions of an analytical®point, by M. Appell.—On 
¥Fuchsian functions, by M. Poincaré.—On a series for. de: 
veloping the functions of a variable, by M. Halphen.—On 
the ‘gravity-bayometer, by M. Mascart. He made a rough trial 
of his in-frament in a journeygto the north of Norway. ` He 
finds tHat itis easily tiapsportable, and that its precision is 
apparently not less than thatpbt€ined with the pendulum. One 
has merely fo observe the mercury-level and the temperafure; 


and tif installation may be done in Jess than an hour in a hotel- 
room.—Transmission of work a great dist&nce, on an ordinary 
“elegraph-line, by M. Deprez. Between Miesbach and Munich 
(57 km.) he used two telegraph wires of galvanised iron 4°5 mm. 
thick. The total resistance of the ‘circuit, including the two 
quite simlar Gramme machings (each 470 ohms): was about rgco 
ohms. Ina first experiment, a work of 38 kgm. per second-(or 
$ a horse-power) was got directly at Munich with a velocity of 
1500 turns a minute (the Miesbach machine gtving 2200 turns). 
More than 60 per cent. of the work expended was recovered. 
Heavy rain fell all the time of the experiments, The receiving- 
machine fed a cascade through a centrifugal pump, The 
heating after two hours was hardly appreciable.—Thermoscopic 
method for determmation of the ohm, by M. Lippmann. This 
differs from Mr. Joule’s ‘calorimetric method in not requiring 
measurement of the quantities of heat, nor a'knowledge of the 
mechanical equivalent of heat. After measuring the heat from 
passage of a current of known intensity through a wire’ in a 
calorimetric vessel, equal heat is developed by' friction in the 
vessel, and from the work expended, and the intensity of the 
current, the electric resistance may be deduced.—On the rotatory 
polarisation èf quartz. by MM. Soret and Sarasin. A new 
method is described, which yields results closely agreeing with 
those got before.—On experiments made to determine the com- 
pressibility of nitrogen gas, by M. Amnagat. He! notes impor- 
tant points of difference between M. Carlletet’s method and his 
own (which some have affirmed to be quite similar), shows that 
the curves obtained are quite different, and contends for the 
greater accuracy of his own results-—On some combinations of 
bisulphide and biselenide of tin, by M. Ditte.~—-Onrthe ferment- 
ation of nitrates, by MM. Gayon and Dupetit, .Their experi- 
nfents confirm the hypothesis that the reduction of nitrates, as’ 
well as nitrification, is a physiological phenomenon. Thus, in 
sewage water containing a little nitrate of potash, with some 
altered urine, the nitrate disappears gradually, and the liquid is 
filled with microscopic organisms. Chicken broth does better’ 
than sewage-water, (The presence of organic matters is neces- 
sary} Carbolic acid and salicylic acid in antiseptic, or even 
higher doses, not only do not hinder the: life of the reducing 


microbe, but themselves disappear completely with the'nitrate.— ~ 


Note: on the- transformation. of amides into amines, by, M: 
Baubigny.—Qnrthe-decomposition of tfe-tertiary acetate of amy) 
by hear, by M. Menschutkin:—Observation-of the aurora borealis 
of October 2, 1882, by M. Renou. A’ccounts of the phenomenon 
were received from the Park of Saint Maur, from!Nantes, Evreux, 
and Cherbourg.—M. Maumené said’ thal’ black phosphorus 
appears nearly always in the first drops of phosphorus which 
distil ın a current of hydrogen (prepared from, zinc and sulphuric 
acid) The following drops are colourless and destroy the 


colour of the first by liqtefying them and mixing with, them. È 
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CO, does not give the phenomenon. - et 
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SCIENTIFIC WORTHIES 
` XX.—JAMES PRESCOTT JOULE 


J AMES. PRESCOTT JOULE was born at Saļford on 
Christmas-Eve of the year 1818. His father and 
his grandfather before him were brewers, and the busi- 
ness, in,due course, descendedseto Mr. Joule and his elder 
brother, and by them was carried on with success till it 
was sold'in 1854. Mr. Joule’s. grandfather came from 
Elton, in Derbyshire, settled near Manchester, where he 
founded the business, and died at the age of fifty-four in 
1799. His’ father, one of a numerous family, married a 
daughter of John Prescott of Wig&n. They had five 
children, of whom James Prescott Joifle was the second, 
and of whom three were sgns—Benjamin, the eldest, James, 
and John, and two daughters—Alice and Mary. Mr. 
Joule’s mother died in 1836 at the age of forty-eight ; and 
his father, who was an invalid for many years before his 
death, died at the age of seventy-four in the year 1858. 

Young Joule was a delicate child, and was not sent to 
school, His early education was commenced by hi$ 
mother’s half-sister, and was carried on at his father’s 
house, ‘Broomhill, Pendlebury, by tutors, till he was about 
fifteen years of age. At fifteen he commenced working in 
the brewery, which, as his father’s health declined, fell 
entirely. into the hands of his brother Benjamin and 
himself. 

Mr.,-Joule obtained bis first instruction in physical 
science from Dalton, to whom his father sent the two 
brothers to learn chemistry. Dalton, one of the most 
distinguished chemists of any age or country, was then 
president of the Manchester Literary and Philosophical 
Society, and lived and received pupils in the rooms-of the 
Sociéty’s House. Many of his most important memoirs 


-were communicated to the Society, whose Transactions 


are likewise enriched by”a Jarge number of communi- 
cations from his distinguished pupil. Daltons instruc- 
tion to the-two young men commenced with arithmetic, 
algebra, and geometry. .He then taught them natural 
Philosophy out of Cavallo's text-book, and afterwards, 
but only for a short time before his health.gave way in 
1837, chemistry from his own “New System of Che- 
mical Philosophy.’’ “Profound, patient, intuitive,” his 
teaching must have had great influence on his pupils. 
We find Mr. Joule early at work on the molecular consti- 
tution of gases, following in the footsteps of his illustrious 
master; whose own investigations on the constitution.of 
mixed gases, and. on the behaviour of vapours and gases 
under heat, were among the most important of his day, 
and whose brilliant discovery of the Atomic Theory 


revolutionised the science of Chemistry and placed -him. 


at the head of the philosophical chemists of Europe. - 
Under Dalton, Mr. Joule first became acquainted with 
physical apparatus; and the interest excited in his 
mind very soon began to produce fruit Almost imme- 
diately he commenced experimenting on his own account. 
Obtaining a room in his father’s house for the purpose, 
he began. by constructing a.cylinder electric machine in a 


very primitive way. A glass-tube served for the cylinder ri 
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a poker bung up. “by silk threads, as in.*the.very oldest 
forms of electric machine, was the prime conductor ; 


jar of Cunzus, and used a bottle half filled with water, 
standing in an outer vessel, which contained water a 
Enlarging his stock of. apparatus, chiefly. by the work 
of his own hands, he soon entered the ranks as an 
investigator, and original papers followed each other in 
quick succession. The Royal Society List now contains 
the titles of ninety-seven papers due to Joule, exclusive 
of over twenty very important papers detailing researches 


undertaken by him, conjointly with Thomson, kao Lyon , 


Playfair, and with Scoresby. 

Mr. Joule's first investigations were in tite field of 
magnetism. In 1838, at the age of nineteen, he con- 
structed an electro-magnetic .engine, which he described 
in Sturgeon’s “ Annals af Electricity” for January of that 
year. Inthe same year and in the three years following 
he constructed other electro-magnetic machines and 
electro-magnets of novel forms; and experimenting with 
the new apparatus, he abtained results of great import- 
ance in. the theory of electro-magnetism. In 1849 he 
discovered, and determined the value of the limit” to 


the magnetisation communicable to soft iron by the” 


electric current; showing for the case of an electro- 
magnet supporting weight, that when the exciting current 
is made stronger and stronger, the sustaining power tends 
to a certain definite limit, which, according to his esti- 
mate, amounts to about 140 lbs. per square inch of either 
of the attracting surfaces. He investigated the relative 
values of solid iron cores for the electro-magnetic - 


machine as compared with bundles of iron wire; and,” 


applying the principles which he had discovered, he pro- 
ceeded to the construction of electro-magnets of much 
greater lifting power than any previously made, while he 
‘studied also the methods.of modifying. the distribution.of 
the force in the magnetic field. 

In commencing these investigations he was met at the 
very outset, as he.tells.us, with “the difficulty, if not impos- 
sibility, of understanding experiments and comparing them 
with one another which arises in general from incomplete 
descriptions of apparatus, and from the arbitrary and 
vague numbers which are used to characterise electric 
currents. Such a.practice,” he says, “might be tolerated 
in the infancy of science; but in its present state of 
advancement greater precision and propriety are im- 
peratively demanded. I have therefore determined,” he- 
continues, ‘for my own part to abandon my old quantity 
numbers, and to express my results on the basis of a unit 
which shall be af once scientific and convenient.” 

The discovery by. Faraday of the law of electro- 
chemical equivalents had induced him to propose the 
voltameter as a measurer of electric currents; but the 
system proposed hgd not been used in the researches 
of any electfcian, not excepting those of Faraday 


himself, Joule, realising for the, first time the import- 


ance of having a system of giectric measurement which 
would make experimental results obtained at different - 
times and under various circumstances comparable 
among themselves, and perceiving at the esame time 
the advantages of a systemeof electric measurement, 
dependent on, or at any rate -eomparable* with the 
chemigal action producing the electric current, adopted 
`e DD 
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as unit quantity of electricity, the quantity required to 
decompose nine grains of water, 9 being the atomic weight 
of water, according to the chemical nomenclature then 
1n use. ; z Hs 
had already made and described very important 
improvements in the construction of galvanometers, and 
he graduated his tangent galvanometer to correspond 
with the system of electric measurement he had adopted. 
The electric currents used in his experiments were thence- 
forth measured on-the new system; and the numbers 
given in Joules papers from 1840 downwards are 
easily reducible to the modern absolute system of 
electric measurements, in the construction and general 
introduction of which he himself took so prominent 
a part. | It was in 1840, also, that after experiment- 
ing on improvements in voltaic apparatus, he turned 
his attention to “the heat evolved by metallic conductors 
of electricity, and in the cells of a battery during electro- 
lysis.’ In this paper and those following it in 1841 and 
1842, he laid the foundation of a new province in physicat 
science—electric and chemical thermodynamics—then 
totally unknown, but now wonderfully familiar even to 
„the roughest common-sense practical electrician. With 
regard to the heat evolved by a metallic conductor carry- 
ing an electric current, he established what was already 
supposed to be the law, namely, that “the quantity of 
heat evolved by it [in a given time] is always proportional 
to the resistance which'it presents, whatever may be the 
length, thickness, shape, or kind of the metallic con- 
ductor,” while he obtained the law, then unknown, that 
the heat evolved is proportional to the sguare of the 
quantity of electricity passing in a given time. Corre- 
sponding laws were established for the heat evolved by 
the current passing in the electrolytic cell, and likewise 
forthe heat developed in the cells of the battery itself. "o 
In the year 18j0 he was already speculating’ on the 
transformation of chemical energy into heat. In the 
paper last referred to and in a short abstract in the Pro- 
ceedings of the Royal Society, December, 1840, he points 
out that the heat generated in a wire conveying a current 
ot electricity is a part of the heat of chemical combina- 
tion of the materials used in the voltaic éell, and that 
the remainder, not the whole heat of combination, is 
evolved within the cell in which the chemical action takes 
place. “In papers given in 1841 and 1842, he pushes 
his investigations’ farther, and shows that the sum of 
the heat produced in all parts of the circuit during 
voltaic action is proportional to the chemical action 
that goes on in the volfaic pile, and again, that the quan- 
tities of heat which are evolved by the combustion of 
equivalents of bodies are proportional to the intensities 
of théir affinities for oxygen. Having proceeded thus 
far, he carrted on the same train of reasoning and experi- 
ment till he was able to announce, in January, 1843, 
that the magneto-electric machine enables*us to convert 
mechanical power into leat. Most of his spare time in 
the early part of the year 1843 was devoted to making 
experiments necessary for the discovery of the laws of 
the development of heat by magneto-electricity, and for 
the definjte determination of the mechanical value of heat. 
At the meeting of the Brtish Association at Cork, on 
August 21,°1843, he reag bis paper “On the Calorific 
Effects of Magneto-Electricity, and on the Mechanical 


e 

ae of Heat.” The paper gives*an account of an 
admirable series of experiments, proving that feat is 

| generated (not merely transferred. from some source) 
by the magneto-electri¢ machine... The investigation 
was pushed on for the ‘purpose of -finding whether a 
constant ratio exists between the ‘heat generated and 
the meetanical power used in its production. As the’ 
result pf one set of magneto-electric experiments he 
finds 838 foot lbs. to be the mechanical equivalent of the 
quantity of heat capable of increasing tle tenfperature of 
one pound of water by ore degree of ‘Fahrenheit’s scale. 
The paper is dated Broomhill, July, 1843, but a post- 
script dated August, 1843, contains the following .sen- 
tences :—“ Wee shall be obliged to admit that Count 
Rumford was right in attributing the ‘heat evolved by 
boring cannon to friction, and not (in any considezable 
degree) to any chafige in the capacity of the. metal. I 
have lately proved“experimentally that heat zs evolved by 
the passage of water through arrow tubes. My appa- 
ratus consisted of a piston peiforated by a number of 
small holes, working in a cylindrical glass jar containing 
about 7 Ibs. of water. I thus obtained one degree of heat 
per lb. of water from-a mechanical force capable of 
raising about 770 lbs, to the height of one foot, a result 
which will be allowed to be very strongly confirmatory of 
our previous deductions. I shall lose no time in repeat- 
ing and extending these experiments, being satisfied that 
the grand agents of nature are, by the Creator's fiat, 
indestructible, end that wherever mechanical force is 
expended, an exact equivalent of heat is a/ways ob- 
tained.” 

This was the first determinagion of the dynamical 
equivalent of heat. Other naturalists and experimenters 
about the same:time were attempting to compare the 
quantity of heat produced under certain: circumstances 
with the quantity of work expended in producing it; and- 
results and deductions (some of them very remarkable) 
were given by Ségyin (1839), Mayer’(1842), Colding 
(1843), founded partly on experiment, and partly on a 
kind of metaphysical reasoning. ` It was: Joule, however, 
who first definitely proposed the problem of ‘determining 
the relation between heat produced and’ work done in 
any mechanical action, and solved the problem directly. 

It is not to be supposed that Joule’s discovery and the 
results of his investigation met with immediate attention 
or with ready acquiescence. The problem- occupied him 
almost continuously for many years ; and in 1878 he gives 
in the Phzlosopigcal Transactions the results of a fresh 
determination according to which the quantity of work 
required to be expended in order to raise the temperature 
of one pound of water weighed in vacuum from 60° to 
61° Fah., is 772°55 foot lbs, of work at the sea-level, and in 
the latitude of Greenwich. His results of 1849 and 1878 
agree in a striking manner with those obtained by Hirn 
and with-those derived from an elaborate series of ex- 
periments carried out by Prof. Rowland at the expense 
of the Government of the United States. 

His experiments subsequent tg 1843 on the dynamical 
equivalent of heat must be mentioned briefly» In that 
year his father removed from Pendlebury to Oak Field, 
Whalley Range on the south side of Manchester, and 
built for his son a convenient laboratory near to the house. 
It was at this time that he felt the pressing need of accu- 
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rate thermometers*; and whilst Regnault was doing the 
same thing in France Mr. Joule produced, with the 
assistance of Mr. Dancer, instrument maker, of Man- 
chester, the first English thermometers possessing such 
accuracy as the mercury-in“gléss thermometer is capable 
of. Some of them were forwarded to Prof. Graham and 
to Prof. Lyon ‘Playfair : and the production of hese in- 
struments was in itself a most important contribyition to 
scientific equipment. 

As the direct experiment of friction of a fluid is dependent 
on no hypothesis, and appears te be wholly unexceptionable, 
it was used by Mr. Joule repeatedly in modified forms. 
The stirring of mercury, of oil, and of wate, with a 
paddle, which was turned by a falling weight, was com- 
pared, and solid friction, the friction of iron on iron under 
mercury, was tried; but the simple stirring of water 
seemed preferable to any, and was =m ployed in all his 
later determinations. 

In 1847 Mr. Joule wag, married to Amelia, daughter of 
Mr. John Grimes, Comptroller of Customs, Liverpool. 
His wife died early (1854), leaving him one son and one 
daughter. 

The meeting of the British Association at Oxford in 
this year, proved an interesting and important one. 
Here Joule read a fresh paper “On the Mechanicdl 
Equivalent of Heat.’? Of this meeting Sir William 
Thomson writes as follows to the author of this notice :— 

“T made Joule’s acquaintance at the Oxford meeting, 
and it quickly ripened into a life-long friendship., 

“I heard his paper read in the section, and felt strongly 
impelled at first to rise and say that it must be wrong 
because the true mechanical value of heat given, suppose 
in warm water, must, for small differences of temperature, 
be proportional to the square of its quantity. I knew 
from Carnot that this zus be true (and it zs true; only 
now I call it ‘motivity? to avoid clashing with Joule’s 
‘mechanical value.’) But as I listened on and on, I 
saw that (though Carnot had vitally important truth, 
not to be abandoned) Joule had Certainly a great truth 
and a great discovery, and a most important measure- 
ment to bring forward. So instead of rising with my 
objection to the meeting I waited till it was over, and 
said my say to Joule himself, at the end of the meeting. 
This made my first introduction to him. After that I 
had a long talk over the whole matter at one of the coz- 
versaziones of the Association, and we became fast 
friends from thenceforward, However, he did not tell 
me he was to be married in a week or so; but about a 
fortnight later I was walking down from Chamounix to 
commence the tour of Mont Blanc, and whom should I 
meet walking up but Joule, with a long thermometer in 
his hand, and a carriage with a lady in it not far off He 
told me he had been married since we had parted at 
Oxford ! and he was going to try for elevation of tempera- 
ture in waterfalls. We trysted to meet a few days later 
at Martigny, and look at the Cascade de Sallanches, to 
see if it might answer. We found it too much broken 
into spray. His young, wife, as long as she lived, took 
complete, interest in his Scientific work, and bcth she and 
he showed me the greatest kindnes? during my visits to 
them in Manchester, for our experiments on the thermal 
effects of fluid in motion, which we commenced a few 
years later.” 
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“Joule’s paper at the Oxford meeting’ mad. a grea’ 
sensation. Faraday was there and was much struck with 
it, bu did not enter fully into the new views. It was 
many years after that before any of the-scientific chiefs 
began to give their adhesion. It was not long after, yhen 
Stokes told me he was inclined to be a Joulite.” # 


“Miller, or Graham, or both, were for years quite in- 
credulous as to Joule’s results, because they all depended 
on fractions of a degree of temperature—sometimes very 
small fractions—his boldness in making such large con- 
clusions from such very small observational effects, is 
almost as noteworthy and admirable as bis skill in ex- 
torting accuracy from them I remember distinctly at 
the Royal Society, I think it was either Graham or Miller, 
saying simply he did not believe Joule, because he had 
nothing but hundredths of a degree to prove his case by.” 

The friendship formed between Joule and Thomson in 
1847 grew rapidly. A voluminous correspondence was 
kept up between them, and several important researches 
were undertaken by the two friends in common. Their 
first joint research was on the’ thermal effects experienced 
by air rushing through small apertures. The results of 
this investigation give for the first time an experimental’ 
basis for the hypothesis assumed without proof by Mayer 
as the foundation for an estimate of the numerical rela- 
tion between quantities of heat and mechanical work, and 
they show that for permanent gases the hypothesis is very 
approximately true. Subsequently Joule and Thomson 
undertook more comprehensive investigations on the 
thermal effects of fluids in motion, and on the heat ac- 
quired by bodies moving rapidly through the air. They 
found the heat generated by a body moving at one mile 
per second through the air sufficient to account for its 
ignition. The phenomena of “shooting stars’? were 
explained by Mr. Joule in 1847 by the heat developed by 
bodies rushing into our atmosphere. 

It is impossible within the lmits to which this sketch 
is necessarily confined, to speak in detail of the many 
researches undertaken by Mr. Joule on various physical 
subjects. Even of tke most interesting of these a very 
brief notice must suffice for the present. 

Molecular physics, as I have already remarked, early 
claimed his attention. Various papers on electrolysis of 
liquids, and on the constitution of gases, have been the 
result. A very interesting paper on “Heat and the Consti- 
tution of Elastic Fluids ” was read before the Manchester 
Literary and Philosophical Society in 1848. In it he 
developed Daniel Bernoulli’s explanation of air pressure by 
the impact of thé molecules of the gas on the sides of the 
vessel which contains it, and from very simple considera -° 
tions he calculated the average velocity of the particles 
requisite to produce ordinary atmospheric pressure at 
different temperatures. The average velocity of the par- 
ticles of hydwogen“at 32° F. he found to be 6055 feet per 
second, the velocities at various temperatures being pro. 
portional to the square roots of the numbers which 
express those temperature on the absolute thermo- 
dynamic scale, 

His contribution to the theory of the velocity of sound 
inair was likewise of great {mportance, and i$ distin- 
guished alıke for the acuteness ,of his explanations of 
the existing causes of error in the work of previous experi- 
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menters, and fot the accuracy, so far as was required for 
the purpose in hand, of his own experiments. His deter- 
mination of the specific heaz of air, pressure constant,and 
the specific heat of air, volume constant, furnished the data 
neceggary for making Laplace’s theoretical velocity agree 
lp, stants of, sound experimentally determined. On 
the other hand, he was able to account for most puzzling 
discrepancies which appeared in attempted direct deter- 


. Minations of the differences between the two specific heats 


` by careful experimenters. 


He pointed out that in experi- 
ments in which air was allowed to rush violently or explode 
into a vacuum, there was a Source of loss of energy that 
no one had taken account of, namely, in the,sound pro- 
duced by ‘the explosion.. Hence in the most careful 
experiments where the vacuum was made as perfect as 
possible, and the explosion correspondingly the more 
violent, the results were actually the worst. With his 
explanations the theory of the subject was Endre 
quite complete. 

Space fails, or I should mention in ‘detail Mr, 
Joule’s experiments on magnetism and electro-rmhagnets, 
referred to at the commencement of this sketch: «He dis- 
covered the now celebrated change of dimensions produced 
‘by the magnetisation of soft iron by the current. The 
peculiar noise which accompanies the magnetisation of an 


“iron bar by the current, sometimes called the “ magnetic 


tick,” was thus explained. ; 
Mr.. Joule’s improvements in galvanometers have al- 


~ready ‘been incidentally mentioned, and the construction 


by him of accurate thermometers “has been referred to. 
It should never be forgotten that ie frst used small 
enough needles in tangent galvanometers to practically 
annul error from want of uniformity ofthe magnetic field. 


Of other improvements and additions to philosophical’ 
instruments may be mentioned a thermometer, unaffected’ 


by radiation, for measuring the temperature of the atmo- 


sphere, an improved. barometer, .a mercurial vacuum’ 


pump,-one of. the very first of the species which 1s now 
doing such valuable work aot: only in scientific labora- 
tories, but.in-the manufacture af incandescent electric 
lamps, and an apparatus for determining the earth’s bce 
zontal magnetic force in absolute measure. 

Here this'imperfect sketch must close. My limits are 
already passed. Mr. Joule has never been in any sense 
a public man; and, of those who know his name as that 
of the discoverer-who has given the experimental basis 
for the grandest generalisation in the whole of physical 
science, very few have ever-seen his face. Of his private 
character this is scarcely the placeto speak. Mr. Joule 1s 
still amongst us. May he long be spafed to work for 
that cause to which he has given his life with heart-whole 
devotion that has never been excelled. 

“In June, 7878, He received-a letter from the Earl of 
Beaconsfield -announcing tc him that Her Majesty the 
Queen had been pleased to grant him a pemsion of 200/. 
per annum. This recggnition of -his labours by his 
country was a subject ðf much gratification to Mr. Joule. 

Mr. Joule received the Gold Royal, Medal of the Royal 
Society in 1852, the Copley Gold Medal of the Royal 
Sotiety in 1870, and the Albert Medal of the Society of 
Arts froth the hands of the Prince of Wales in 1880. 
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COAL-TAR ° 


4 Treatise on the Distillation of Coal-Tar and Am- 
montacal Liguor, and the Separation from them of 
Valuable Products. By George Lunge, Ph.D., F.C.S’, 
-~ Professor of Technical Chemistry in tHe Federal Poly- 
technic School, Zurich. (London: Var Voorst, 1882.) - 


A couple of centuries have just elapsed since the first 
Efglish patent was granted to Becker and Serle for 
“a new way of makeing pitch and tarre,out of pit coale, 
never before found ‘out or, used by any “other” ; ; and in 
1742 a second patent was obtained by M. and T. Betton 
for the manufacture of “an oyle extracted from a flinty 
rock for ine cyre of 1heumatick, and scorbutick, and 
other cases.” Whether we have here a foreshadowing 
of the antiseptic method of treatment is impossible to 
say, but thatgthere was virtue of another sort in coaftar 
was fully recognised by the Earl of Dundonald, the 
father of brave Lord Cochrane, who, towards the close of 
the last century, set up tar ovens on a pretty extensive 
scale in Ayrshire. 

What we know as the coal-tar manufacture is however 
practically an industry of the present generation: it is 
not even contemporaneous with that of the making of 
ceal-gas, for during the earlier years of that manufacture 
the tar was counted as the most noxious of bye products 
to be got rid of by being burnt under the retorts or by 
being turned into the nearest stream. We have changed * 
all that however, and to-day the tar is among those sub- 
stances which, as Dr. Siemens pointed out the other day 
at Southampton, make the products of the destructive 
distillation of coal so much more valuable than the coa 
itself. 

England is the great tar-producing country of thef 
world ; at the present time about half a million tons o 
tar are produced annually throughout Europe, of which 
we make about three-fifths. The distillation of coal-tar 
as a starting-point in the manufacture of colouring matters 
has indeed become ore of our most important chemical 
industries. We however do not make these colouring, 
matters although we are the, principal users of them, 
Although Faraday first discovered benzene, and Mansfield 
gave his life in showing us how to isolate that substance 
on the-large scale, and-although Perkin led the way by 
the discovery of aniline purple, the first coal-tar colour; 
nevertheless the manufacture of the so-called coal-tar dyes 
has mainly centred itself in Germany. We send to the 
Germans the crude material, and they return to us the 
finished producfs. At the same time we also supply 
many of the chemicals necessary to transmute the baser 
substances into the costly dyes. In fact in this matter 
we are as mere hewers of wood and drawers of water; a 
circumstance which doubtless has not escaped the atten- 
tion of the Royal Commissioners who are to report on 
the technical education of this country. We have not 
far to seek in tracing the cause of this: it ıs simply owing 
to the extraordinary deYelopment of chemical research in 
Germany.arising largely from,the attitude of the German 
universities towards scientific inquiry. 4 

We have to thank Prof. Lunge for what is in reality 
the only monograph on. this subject of tar distilling either 
in our own‘or in any continental language. Probably no 
one more fitted, both from practical experience and scien- 
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ife knowledge, could have been found to undobike the 
work, Already * in 1867: Dr. Lunge had published a 
treatise in German on the subject; this has now been 
=v elaborated into the present excellent work, which de- 
scribes the processes of manufacture as carried on in the 
largest and best arranged tar and ammonia works in 
England and,the Continent. In the preparation of the 
newer work the author has received much assis@fnce from 
ME nith, who has extensive knowledge of these 
carried out in Lancashire, 

ptet I. i#mainly concerned with the origin of coal- 
; with ‘historical notes. oħ- its applications, and with 
he ‘general characters of the tars obtained from various 
sources. Much-in this chapter, as indeed in other parts 
: of the work, is of direct interest to the $as-engineer. An 
‘ has been defined as one who: makes slag, 
ical production of cast-iron is-very much 




























0 -important indeed are; nowadays, the 
ducts i®the- manufacture of coal-gas that 





maker of coal-tar and ammonia- -water, and we fully 
gree With Dr. Lunge that with the electric light looming 
in the near future, gas managers will have to consider the 
market prices of these “residuals,” as influencing whe 
mode of their manufacture, more carefully than they have 
hitherto. done, 
are'just as much makers of tar and ammonia as of ceal- 
“gas, and whether the one or the other is to be worked for 
must be governed by calculations deyfending*upon the 
relative prices of gas and tar. 

Chapter II. deals mainly with the properties of coal-tar 
nd its constituents.e A very comp! lete list of these is 
iven, and special attention is paid to their physical cha- 
acters whenever these have been ascertained. Benzene, 
_of ‘course, is very fully described, even to an account of 
‘the rival theories of Kekulé, Claus, and Ladenburg as to 
its constitution. We entirely endorse Dr. Lunge’s recog- 
y nition of the enormous value of, Kekulé’s famous hypo- 
> thesis:in the development of the history of the aromatic 

derivatives ; nevertheless the average tar distiller will, we 















‘are afraid, be lost in wonder and amazement at the idea. 


of such fruitful consequences flowing from pictures of 
hexagons and prisms. In other words the description on 





of the aromatic group is far too bald to be of.the slightest 
use to persons ignorant of the modern methods of repre- 
senting constitution, and conveys no new information: to 
_ those who know anything of such matters. 
Chapter IIL, treats of the applications of coal-tar with- 
out distillation, such as its use for gas making, heating, 
i the preservation of building materials and its use 
asana tiseptic, and in the manufacture of paints, var- 
nishes, &c. Chapter IV. deals with the methods of dis- 
tilling coal-tar, such as its distillation by steam and by 
fire. This and the next chapter (Chapter V.), on pitch, 
are extremely well illustrated by cuts and plates showing 
the best methods of constructing stills and condensing 
“apparatus, mode of trgattng the gases and the different 
fractions, and a series of most valyalfe figures and tables 
are given of the results obtained in various works in 
“England and on the Continent from different tars. 
Chapters VI. and VII. treat of anthracene and creosote 
* 
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e economical production ‘Of the proper | 


gine r may with even greater truth be described * 


They must in fact recognise that they | 


P. 40 of the chemical constitution of the parent member. 
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oil, and oisiderabie attention is givengo the important : 
question of the quantitative determination of anthracene | 
and of the so-called coal-tar acids. Chapter VIH. is- 
conĉerned with phenol or carbolic acid and naphthalene, 

and contains many valuable details as to the manufacture. 
of carbolic acid hitherto unpublished : we would gsvécially 

instance the careful description of the manufae 
pure phenol, as carried on in Lancashire. which. is fur 
nished by Mr. Watson Smith, Chapters IX, and X. 
treat of what is technically known as “light oil” or “ eruc 
naphtha,” and of its rectification by, steam. T 
chapter (Chap. XJ.) is entirely devoted to the sub 
| gas-liquor, or the ammoniacal liquor obtained a 
| works by condensation in the hydraulic mħin and by 
washing the gas in the scrubbers. Ammonia is in fact. 
one of the most important products of: the e destan 
| distillation of coal; indeed the supply 








has been pratically doubled within the last twenty years. 
Whether ammonia will ever be produced commercially 
from the nitrogen of the air is a vexed question, bufthere 
is no doubt that if the coking of coals could only be 
carried out in a rational manner we might count up 
important addition te our stock of ammonia n 
It is indeed.to this source that we must more 
look for the increased supply so urgently nee 
Dr. Lunge has already enriched: our liters 





tion of the present excellent manual. The wor 
tremely well got up, and deserves to be on the 


T. E. THORP 


OUR BOOK SHELF 


Tables for the Qualitative Analysis of “ Simple Salt 
and “ Easy Mixtures.” By Joseph Barnes...(Man- 
chester: James Galt and Co.; London: Simpkin, 
Marshall, and Co., 1882.) 


THESE tables are evicently compiled by one who. has had 
considerable experience in teaching qualitative analysis Nee 
the directions are always clear and to the point; the 
student is not confused by too many alternative methods, : 
neither is the art of analysis made altogether a m 
be learnt by rote. The short and simple solubilit 
on p. 37 is especially to be commended. If we m 
yet another set of tables for elementary qualitative a 
let us have thege by Mr. Barnes; but have we not suffi 
already ? 















LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions 
by his correspondents, Neither can he undertake 
or to coPespond with the writers of, rejected ma 
No notice is taken of anonymous communications, : 

[The Editor urgently requests correspondents to keep their letl 
as short as possible, The pressure on his space fS s 
that it is impossible otherwise to ensure the appearance eve 
of communications containing interesting and novel facts, J 


The Comet è 


` AT 4.30 this morning this cflnet was a most conspicuous and 
lovely object in the clear sky, in *the south-east. With the - 
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assistance of Mr. Hodges and Mr. Percy Smith, the following 
details were obtafned. The tail extended for quite 15 in length, 
and about 5° in width at its widest part, beiag slightly curved 
with the convexity downwards, The lower edge of the tail was 
very sharp, but the upper edge was gradually shaded ff.” The 
yucleus was considerably lengthened out in the direction of the 










tail ġo an extent of quite three times its wiath, Its estimated 
length wgs 10”, 
On examination with the spectroscope, * the nucleus 


across the slit, there appeared a narrow continuous spectrum 
crossed by thiee bands, which I a: once recogni ed as the usual 
irocarbon lines; the central one was the brightest, and I could 
no other lines but these 
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s a.m. October 2 2. 


At 5.2 a.m, Greenwich time, the po-ition of the nucleus was 
letermined with the equatorial to be R.A. 10h, 9m. 33s., Dec. 
16° 18'7”, being a mean of two 

I send sketches of the comet, a small star, which I have not 
identified, appeared in the field of view about 2 40” from the 
nucleus as drawn, and if identifed may ist to check the posi- 
tion of the nucleus as given by the cir 

The morning was exceptionally 
lawn, when we could read smail print 
ude stars were clearly visible. 

Rugby, October 23 


»bservations. 








r, so much so, that, at 
ut of goors, 4th magni- 
Geo, M. SEABROKE 








I INCLOSE a drawing made this morning alter a prolonged 
examination @vith a binocular) of the end of the comet's tail. 
Should you think the peculiar features whick I have endeavoured 
to portray of sufficient interest to reproduce, the®@drawing is at 
your service. It is difficult te indicate truly features of this 
kind without exaggeration, if they are to catch the eye at all ; 
but I am sure the exaggeration @ very slight. The tail would 
seem to be about to end rather suddenly and with a broad end, 
when, from near the middle, shoots out, at a slight inclination to 
thegeneral direction of the tail, a clear ly-shaded wisp. And as 
though this wete due to a kind of cleft or parting, there is a cor- 
responding broader sweeping-asMe of the tail-end on the other 
side. One iseat once reminded gf the backward fraying of the 
broad side of a large feather® The effect is a decided enlarge- 














ment $f the end of the tail on one side, and a well-defined 
streamer shooting out at a slight inclination towards the other. 
‘he direction of the latter is such as to pass quite clear of the 
head, which is not a necessary consequence of its inclination, 
because of the curve whiclf characterises the sharply-defined 
southern edge of the whole tai}. e . 

It is surely unusual for such decided’ features to present them- 
selver at the very end of a comet's tail. 

















As a wl ole, the comet seems to have changed W ynderfully 














little during t three weeks since I first saw it. Its cha 

place, also, is so n oderate that, at this rate, there seems no 
| reason why we uld not see it for months yet. W} if it 
| should not vanish at all! J. HERSCHEL 


Collingwood, October 23 


| For several mornings past we have had fine views of the 
| comet, first seen in England by Mr. A. Common. I inclose a 
sketch taken this morning, as accurate as I could make it witb 
materials at hand. v 

t is chiefly remarkable (1) for the crescentic end of the tail, 
the lower or eastern horn being lorger than the other ; (2) for 
the distinctness of the shadow in the space beyond the tail, 
shadow obviously projected by the comet. Such a shadow I 
have never seen in any of the comets which have been under my 
observation during the last fifty years, nor do I recollect to have 

















The Comet from Cannes, October 21, between 5 and 6 a.m. 


seen it described. (Here I have no access to books on the 
subject. ) e 

I presume that the propinquity of this comet to the sun is the 
reason why the shadow is unusuafly yisible in contrast to the 
luminosity around it ;gbut probably the peculiar clearness of our 
atmosphere renders the phenomenon clearer than it may be in 
England. In any case the appearance is interesting in relation 
both to the nature of cometary matter, and to that of light and 
shade in space. C. J. B. WILLIAMS 

Villa du Rocher, Cannes, France, October 21 Š 
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-THE comet was-wgll seen. nere on Monday, October 23, for 
_ © ‘some considerable time about 5 a.m., though clouds occasionally 
hid part of it. I noticed the following :—a. The length that 
was clearly visible was.such, that if the head had been Pisce on 
co Sbrius, the tail would. have reachdl to Orion’s belt. The 
lower edge of the tail was camparatively sharp and brightly 





defined, while there was 10 well-defined upper edge. 3. At 
first sight the tail ended, fairly abruptly, in a short fork, But 
to one side, so as to allow the image to fall on a 


on glancin: 
4 iF he reti ina, one became aware that these 
yery faint and hazy manter as far 
comet first noticed (mentioned and 
e strictly, one became aware of a 
ehind the „comet, in its direction, above 
he sky was faintly luminous, One may say 
st sight the comet ended like a houtse-martin’s, on more 
ful observation like a swallow’s, tail: The rotal length of 
the comet thus seen was ‘enormous ; and the’ appearance sug- 
ed ; | LARDEN 

























s mentioned int NATURE of the sth 
was observed by *Mr. Finlay, the Fir+t 
mer-Royal at the Cape of Gocd: Hope, 
ber 3, Perhaps the f lowing graphic account 
iek I extract from a letter received this 
m my friend Mr. G. B. Bennett, dated. Water-Hof, 
: wn, ‘September 26, may have sonie interest. Mr. 
Bennett believed himself the earliest observer, but he does not 
< . consider the comet more conspizuous on this occasion than it 
was in 1843. 
~ oo Ttake an especial intere:t in our present visitor, as I fandy 
that -I'am the very first person who saw it, and this was on the 
Sthinsts.at 5 aim I was attracted into the garden by the mar- 
_vellous brilliancy of the stars. On turning my eyes ea-tward I 
detected. a stranger at once ; it did not appear as a comet, but I 
knew that there ought not to be any large star in, the spot 
`> ocen ied. It was about midway between Alpherat | Cor Hydrz) 
egulus ; the latter, however, was not visible at the time I 
lled to. my daughter, and asked her to put her head out of the 
dow, and. sheat once said, ‘a comet.’ I then wrote a nute 
he Editor of the Cape Times announcing it; this letter did 
ach him, it would belong to explain why. . . . It is of 
wh size and: brilliancy as to be seen in the brightest "sunshine. 
saw it September 18 between noon and 1 p.m. Dr, Gill is 
potted to” have: said, ‘the largest for 2co years,’ I don't 
-believe he said so ; if so, he could not have seen the one of 
March, 1843.” 
~My friend adds that he has ascertained most po itively that it 
“was not observed from the deck of either of the mail steamers 
A | or Garth Castle, then approaching the Cape. The 
Father Perty and the members of the Transit cf 
belief is’ that it came within the ken 





























R Ne to my letter. of the ‘eae 1 beg to say that the 

R.A, of the ét neighbouring object” should have been toh. 11m., 

and that it was probably, not Schmidt’s comet, as suppesed, but 

the 7th or Sth mag, ‘star 19980 Lalande, which does not appear 

A, Catalogue, or in the V.S. Catalogue, or in the large 

e $.D.V.K., or on Mattly’s Globe. It appeared to me 
of much greater. magnitude than the above. j 

B Ys Co. Wicklow, Cetober 21 WENT WORTH ERCK 










TH magnificent ‘comet now visible in our eastern sky shortly 
before sunrise is no doubt being observed in England. In case 
it should not I may add that its approximate position at 4h. som. 
a.m. (local mean time) this morning as determined by my equa- 
torially mounted (4h inch Cooke) tele: scope was R.A. toh. 55m., 
South declination 3° 29. The tail by estimation is about 14°, 
and of unusual breadth, The borders of the tail appear much 
‘brighter than the central part. H. COLLETT 
Tahores The Punjab, India, September 25 


The Proposed Bridge over the Forth 


Tr is no small evidence of the importance of this great under- 
taking, that the proposed scheme should have drawn from Sir 


ion on the: ng of -the 8th September, and not 
His station of observation; Misteriet i is about half-way 
shige : J. H. Lerroy 


deena e tatters tenet rt 





































Ge ‘orge Biddell Airy such severe criticism as thatewhich appeared 
in last week’s NATURE. Coming from such a source, this criti- 
cism is sure, not only to reeeive the most careful ccnsideration. 
of thage few who are sufficiently conversant with such matters to 
form their own opinion, but is sure to have great weight with the 
much larger class who accept the opinion of those they conceive 
best able to judge. It therefore behoves those who are refon- 
sible for this scheme, to make the best answer thy van. 
Whether they will be alle to remove altogether the impression: 
adverse to the scheme, may well be doubted ; but for my 
part Ido not anticipate that they will find much difficulty in- 
meeting the objections raised, in so far as these are ‘definite. It 
is not my pre-ent object to defend, or even to discuss the merits 
of the proposed bridge; what I wish to pomt out is that the: 
knowledge of engineers as regards the theory-of st S 
not $9 imperfect, or their methods of de: nin: 
as might be inferred from the tone‘of the criticism. © 
Sir Ge.rge Biddell Airyexpre ses alarm lest in the 
consideration has not been paid to the ‘theory of b 
but whether this is so or not, does: not app fro} 
stance to which he has-referred.. : 
To makea struter.*“thrust-bi 
thrust of several hundred” tons, 
dertaking, but so is a bridge to car 
There is, however, notbeoretical reason: 
‘of such structures ; that. is to say, assumi 
and elastic properties of materialas are experience g 
structures, it. appears: by the application of the principles of 
mechanics that oa ‘such: distributions and such. quantiti& c 
material are. possible as will assure the se structures. , 
Whether or- not such. distribution and q 
secured in the designs for these “struts, could only. 
after ‘careful, consideration’ of the proposed. lateral section 
conjunction with the longitudinal section, and: to these 
ence whatever is made in the criticisms, = = 
That the experienced engineers who. have: made: ‘themselves 
responsible for this design can“have overlooked: such 
portant consideration as tackling: is very improbable, : 
no possible accident to structures which has received more 
ful consideration than buckling, or of which the laws have 
more definitely ascertained. 
The very pretty method, given in the a) ppendi 
munication, ander consiceration, -for obtaining 


W=C2 -= “is a well-known application of, the 
a 


city, and is given by Bresse.1 But this formul: 
to apply to prismatic bars very thin, comp: 
and is therefore of little practical use." : 
strength for struts of a solid section, were: first educed ‘by Eaton 
Hodgkinson from his own experiments, and have since been ex- 
tended to struts of any section by Lewis Gordon’ ard Rankine. 

For wrought iron, puting Z for the load, S the area of 
section, Z the length, and r the least radius of gyration of the 
section about any line in that section, the units being inches and 
lbs., the formula is— 


$ = 36000 + (1+ Eo). 


From this it will be seen that Z must be very large compared 
with v before this formula assumes the same form as that which 
Sir George Biddell Airy has obtained. ; 
Such general formulæ are not, however, the only or the chief 
guides in moderng construction ; sufficient actual experience ha 
been obtained as regards -uch a great variety of forms. for 
elementary parts of structares as to furnish rules for the prop 
tioning of every clas And although any novelty: such 
un precedented size farni. hes matter for g grave consideration, 
as regards proportions and the pos:ibilities of art, still the theo: : 
and data for assuréng reascnable safety are available, 
engineers muste much kehind the day if they neglect these. 
Owens College, October 21 OSBORNE REYNOLDS 
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I HAVE read Sir George Airy’s critici:m of the design for the 
propored Forth Bridge with interest. So far as engineerseare 
concerned the letter calls for no reply ; but as othtrs pardonably 
ignorant of the present state of Agineering science may feel the 
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e 
same difficulties gs Sir George Airy, I propose with your per- 
mission-to-offer.a -few-explanations. 

SirG. Airy summarizes his remarks under six heads, but I 
think-two would have-sufficed, viz. that the bridge was tap big 
to.please Sir George, and that the engineers were presumably 
incompetent. As to size, for example, Sir George considers the 
fast @f-the cantilever being “longer than the Cathedral by 175 
feet-is inmitself enough to excite some fear,” and even to *‘ justify 
great alarm.” 
bold statement I find that Sir George does not advance any 
reason whatever, nor make use in any way of his high mathe- 
matical attainments, but simply shifts the responsibility for this 
alarm on to the shoulders of the *‘ citizens of London,” asking, 
‘t would they feel tlemselves in perfeet security? I think not ; 
and I claim the same privilege of entertaining the sense of 
inseeurity for the propesed Forth Bridge.” 

If Sir Gegrge had alleged that the stresses on the cantilever 


could not be- calculated, or that the strength of the steel ties and | 
struts could not be predicted, or that the cantilever could not be | 


erected, I might have replied by publishing dicgrams of stresses, 
results of experiments, and the names of the firms who have 
tendered for the work. I cannot, however, answer an argument 
based upon the supposed fears of the *‘ citizens of London.” 

To prove that Sir George’s criticisms imply a charge of in- 


competency on the part of the engineers, I need only point cut | 
that in one sentence he remarks that ‘experienced engineers ¢ 


must-have known instances in which buildings have failed from 
want:of consideration of buckling,” and in another, that ‘‘there 
appéars tobe a fear of its occurrence in various parts of the 
bracket,” when'‘‘the bridge will be ruined.” SirGeorge’s con- 
chisions on this head. are, however, as he fairly enough states, 
“madeiin the totalabsence of experiment or explanation,” and 
in-ignorance whether “a theory of buckling finds place in any 
of the books which treat of engineering.” To assume, how- 


ever, that an engineer is similarly ignorant, clearly amounts to | 


a grave charge of incompetency. Again, how incompetent 
must the engineer be who required to be informed that 
the “Horizontal action of the wind on the great projecting 
brackets depends not simply on the wind’s pressure, but also 
on ‘its leverage,” or who neglected to provide for the conse- 
quent stresses, Yet Sir George does net-hesitate to say. in 
reference to this, that ‘‘in the proposed Forth bridge there is a 
risk of danger of the most serious kind, which may perhaps 
surpass all other dangers.” 

As Sir George in the whole of his letter does not preduce a 
single figure or fact in support of his very sericus charges, I 
must, in justice to Mr. Fowler and myself, explain that it was 
from no want of data. At Sir George’s-request he was fur- 
nished with every necessary detail for ascertaining the maximum 
stress on each member, and the factor of safety. 
the paver referred to by Sir George at the commencement of his 
letter, that under the combined action of an impossible rolling 
load of 3400 tons upon one span, and a hurricane of 56 Ibs. per 
square foot, the maximum stress upon the stce}l would in no case 
exceed 74 tons per square inch. Any useful criticism must be 
directed to prove that such load is not enough or that such stress 
is too great, 
of London, 

Sir George’s remarks about what he terms “‘ buckling,” and 
the “total absence of experiment,” I can hardly reconcile with 
his having read my paper, because I have there devoted six 
pages to the question of long struts, and have given the results 
of the most recent experiments on flexure by myself and others. 
When he asks whether a tubular strut 340 fe&t long would be 


safe against buckling, he, has evidently overlooked the twenty | 
years’ existence of the Saltash Bridge, which has a tubular | 


arched iron strut 455 feet long, subject to higher stresses than 
are any of the steel struts in the proposed bridge. Reference is 
made to the fall of the roof of the Brunswick Theatre, which is 
attributed to buckling. This accident oecfirred gbout fifty-four 
years 2go, and consequently considerably before my time; never- 
theless I have heard of it often, and if I am mot mistaken, the 


verdict of the jary was to the effect that the fall of the roof was | 


due to a carpenter's shop weighiffg about twenty-five tons having 
been. built on the tie-rod, which sagged under the weight, and so 
pulled the feet of the principals off the wall, However that may 
be matters litle, as engineers are in possession cf more recent 
and trustworthy data than the personal reminiscences of Sir 
George Airy, American, bridges invariably have long struts, 
and consequently there is ng la®k of practical experience on the 
subject, e 

e 


But when I look for some justification for this | 


I stated in | 


Nothing can be decided by appeals to the citizens | 
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Thelate Astronomer Royal thinks that. {the proposed con- 
struction is not a safe one,” and hopes ‘to see it withdrawn. 
When he wrote his letter it-probably did -not-oceur ‘to him: that 
rival railway.companies might be only-too glad=to:seize hold of 
anything which might prejudice the Forth Bridge project and 
alarm the contractors who were preparing their tenders for the 
work, I do not complain-af Sir George’s action, -as:it involves 
a matter of taste of which he is sole judge, I would.on 
mention that when he penned the above sentence he had ‘been 
furnished" by the engineers with the Parliamentary’ evidence 
and othar documents necessary to inform him of the follow. 
ing facts :—(1) That a wind pressure of 448 lbs, per square 
foot upon the front surface-would, as stated ig my phper on the 
Forth Bridge, be “required tq upset the bridge; and under thie: 
ideal pressure, though the wind bracing would, it is'trué, be on 
the point of failing, none of the great tubes ortension mem- 
bers of the main girders would even be permanently:deformed.” 
(2) From the evidgnce given before the Tay Bridge Commis- 
sioners, Sir George, being a witness, would know: that; even 
supposing the workmanship had been good, a wind ‘pressure of 
about one-tenth of the preceding would have sufficed to destroy 
the Tay Bridge. (3) Me would also remember, no doubt, his 
own report of 1873, wherein he says that ‘the greatest wind 
pressure to which a plain surface like that of the Forth Bridge 
will be subjectetl in its whole extent ro Ibs. per square foot.” 
(4) The Parliamentary evidence would have informed ‘him’ th 
the proposed design was the outcome of many months’ considera- 
tion by the engineers-in-chief ‘of. the companies «interested, 
representing a joint capital of 225 millions sterling, and that it 
was referred to a Special Committee of the: House of Commons 
and to a special Committee of the Board of Trade inspecting 
officers for examination and report, and that the reports” of 
engineersand committees were alike unanimous in testifying to the 
exceptional strength and stability of the proposed bridge. Asa 
sample of foreign opinion, I would quote that of Mr. Clarke, the , 
eminent American engineer and contractor, who has built more 
big bridges himself than are to be found in the whole of this 
country, and whd has just completed a viaduct 301 feet ‘in 
height, by far the tallest in the world. Referring to the pro- 
posed bridge, he writes : ‘‘ If my opinion is of any value I wish 
to say that a more thoroughly practical and well considered 
design I have never seen.” I need hardly say that the opinion 
of such a man has far more weight than that of an army of 











| amateurs, 


Sir George Airy refers ‘‘unhesitatingly to the suspension 
bridge ” as the construction which he should recommend, He 
has clearly learnt nothing on that head during «the -past:ten. 
years. In a report on the late Sir Thomas: Bouch’s design for 
the Forth Bridge on the suspension principle, dated April9, 
1873, he says: ‘‘ I have no doubt. of the perfect suecess of this 
bridge, and [ should be proud to have my name associated with 
it.” Chiefly on this recommendation, and inspite of numerous 
warnings from practical men, the bridge-was commenced, buteit 
had to be abandoned after spending many thousands, because 
having reference to the fate of the Tay Bridge, it was: pro- 
nounced by the Board of Trade and every engineer of experience 
at home and abroad to be tetally unfit to carry railway trains 
in safety across the Forth. 

Sir George Airy stands alone in his advocacy of a suspension 
bridge for high speed traffic, and in his views as. to the force 
and action of the wind on such a structure. That being so I 
may be permitted #0 say that I should have felt no little mis- 
giving if he had approved of the substituted girder bridge, 
because it has been the aim of Mr. Fowler and myself to design 
a structure of exceptional strength and rigidity, differing in-every 
essential respect from that with which Sir George evidently 
would still be proud to have his name associated, ; 

B. BAKER 


THE alarming observations in Sir George Airy’s paper on the 
stability of the Forth Bridgg as propcsed by Mr, Fowler, which 
appeared in your last issue, seem to call for a reply, and I think 
I am in a position to make an unbjassed reply, as I had nothing 
whatever to do with the design, and moreover do not approve of 
it. I disapprove cf Me adopted system as one in whick the dis- 
tribution of the material can be economical only in a moderate 
degree, and I object to it from an esthetic point of view, and 
also on account of some practical reasons of minorimyport, but 1 
have no hesitation in as:erting that the material may be so 
arranged in it—and very probably is so arranged—that the sta- 
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bility. ofthe bridge when erected would equal that of the best 
existing structures. of that class, 
The. paper referred to contains six points of objection, whid? 





are treated in ageneral way without attempting a scientific | 


-> eyiticism, .. This.is to be regretted considering the import- 
-ance of the subject, I take gach point in succession. With 
regard to- 2° 





He IT cannot see an objection to the novelty of a system, if, es 
ne this. case,.the Conditions are unprecedented, and if the author 
the paper himself is compelled to recommend a System cf 
gı , . 

What, may beasked, constitutes the enormity of magni- 
ude of ‘a Structtgal part? Is it the excessive proportion of 
strain in it arising from its own weight to that arising from other 
yeights‘and forces? -If so, it will be found that this proportion 























‘may. here-be still very small, although it-may not be ignored, as | 


sometimes. is done. * 

II The experimental knowledge hitherto gerived from struc- 
üres-wiìth rising degrees of magnitude has not upset the theories 
din the calculations of strength, It cannot be asserted that 
common rolled beam, being a strut, we assume 
ng as itis wide, would be undewa test load in 











lge, which is. 510 feet long and 20 feet wide, or the 
bottom flange of the Forth» Bridge, which is 675 feet long and 
from 32 to 120 feet wide. 
. We constantly rely on the strength of long struts ; they 
: in all girders, and many of them are of the same import- 
ance for the strength of the girders as the links for the strength 
of:a chain. The theory of their strength, imperfect as it is, is 
applicable to all with a fair amount of truth, and there is no 
reason yy it should. not be applied equally to the struts in tĦe 
Assuining that.the dangers from wind-pressure during the 
rection do not.concern us here, it would be interesting to hear 
the author which parts of the erected bridge would pro- 
give way first, and whether this would take place by 
shing, shearing, twisting, or pulling actiofs. The leverage 
‘ed: to wind by the long brackets would come into question 
ly when the pressure is different on the two sides of a pier. 
difference would produce a twisting action, which would 
e central pier, But which could be obviated in the two 
piers. Theresisting leverage of the central pier is 270 feet, 
about two-thirds of the acting leverage. Approximately the 
proportion obtains with regard to the stability against tilt- 
ing under uniform wind-pressure, while in the case of the Tay 
Bridge the proportion was less. than one-third. 

VI. It is highly improbable that Mr. Baker should not have 
calculated his struts; in his book on the strength of beams, 
` columns, and arches, he gives.a very intelligible deduction of the 
theory of long struts, which, although elementary and not so 
g teas that “by the author, seems original, I have found 
a ldactions of that kind in most English text books, while in 
jwoks of foreign origin- generally the equation of the line of 
flexure is taken:as the starting point. Its approximate form 


“at TEI p dx 

Af being the bending moment at any point, Æ the modulus of 
elasticity, Z the moment of inertia of the section of the strut, and 
p.the radius of curvature, The integrationggives the limiting 
ht Weacting endways upon a long strut, as already Navier 
dit, 
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short struts, since H” might exceed the crushing strength of the 


the pressure on the sectional unit. Unfortunately there exists 


elasticity, and now and t y Ol 
about thig matter. Meanwhile it is impossgble to mark the limit 
“chetween short and long strats which. theoretically exists. Prac- 
tically, however, the limit is indistinct, and Rankine, Gordon, 
and others, taking this into consideration, bave put the two 
ke together into one empirical formula for W”, the limiting 
weight for struts of any given dimensions. 
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nst buckling than the top flange of the Ohio | 
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| in the Forth Bridge seem to have ordinary proportiongs itis — 


| ject in the last number of NATURE, I am-glad-to see thal 


| It may perhaps interest your readers to give the particulars of 





: however, seems to break down in the case of cobalt. A 


where £ Z= Cin the Paper, This formula is not applicable to | 


material. The limiting weight 7/7} for short columns is therefore - 
- ealenlated with t= fp, where f is the sectional area and 2 


among theorists a difference of opini8n as to the proper value of | 
some put for it the crushing strength, and others the limit of | 
n*there are controversies going on | 













This Formula embellished with some empirical coefficients gives 
good results for struts of ordinary proportions, and as the struts 


quite safe to use it for their calculation. M Aw ENDE.. 
3, Westminster Chambers, Victoria Street, S, W., October 24 










HAvinG read with interest Sir G. Airy’s article on this sub: 
advocates a suspension-bridge in lieu of the proposed structure, 


the Great International Suspension Bridge over ‘the Niagara 
River, which supports a carriage-way and a railway-track 
above. ° : 
The length of span between the towers is 800 feet. There _ 
are 4 cables, each composed of 3640 wires No, go 155" diami; o 
without weld or joint ;. the cables are 10”: in diame a 
wires of each cable were separately brought inte po 
each one bears its full share of the tension. W) 
been thus built up, it wes tightly served with soft: iro 
to bind the 3640 wires together, and to. preserve them f 
erust. sae 
Since this bridge was built, great improvements: have been 
made in the manufacture of wire. Whereas the resistance to 
tensile stress at the moment of fracture of the best. qualities: of 
iron wire, such as that manufactured at Manchester for: this 
bridge, does not much exceed 27 tons per square inch of section,” 
hardened and tempered steel wire can now.-be made in large. 
quantities and in long lengths with a minimum resistance-at the ~~ 











































is thus clearly the most suitable material for. suspension bridges, 
and has been recognised as such in America, where. it isto. be 
used in the construction-of the New York and Brooklyn suspen: 
sion bridge, the span of avhich is the same as the proposed 
Bridge. Rect 
Our English railway engineers, however, have not ye 
nised the great advantages wire possesses over any oth: 
material such as bars, chains, &c,, for resisting: tensi Fess, 
and the further advantages that wire can be tested more easily 
and made of a more uniform quality, gh ies 
Some ten years ago I called on Sir T. Bouch, the former 
Engineer to the Forth Bridge, to point out the advantages of 
a tempered steel wire suspension bridge over any other form, 
of structure for the Forth Bridge. The idea was, however, 
nveer worked cut on paper. WILLIAM H., JOHNSON 
Manchester, October 23 ; 








On the Alterations in the Dimensions of the Magnetic 
Metals by tbe Act of Magnetisation 


I HAVE read with interest Prof. Barrett’s paper in NATURE, 
vol. xxvi, p. 585. Between his results as to the effect of mag- 
netisation on the dimensions of bars of iron, of steel, and ‘of 
nickel, and those of Sir William Thomson’s experiments {‘Elee- 
trodynamic Qualities of Metals,” Part VIL, Pail. Trans. RLS.) 
Part I., 1879} on gee effects of stress in the magnetisationof Dars 
of the same metais, there exists a remarkable analog : 


to these experiments (whick, I may mention, were ¢a 
under Sir William Thomson’s direction by my brother 
Thomas Gray, and myself), the effect of the appli@ation of 
gitudinal pull to a bag of iron, while under the influence 





g 
of induc- 
tive force tendiag to produce longitudinal magnetisation,- is, for 
forces lower than a certain critical value, called from the Italian 
experimenter who first observed it, the Villari Critical Value, to 
increase, and of the removal of pull, to diminish, the in BNE oe 
magnetisation. When the magnetising force exceeded theeritical 
value, these effects changed sign, and tended to a constant value 
as the magnetising force was increased, e 

Again, the effect of transverse pull, produceœ by gméaris of 
hydrostatic pressure in an iro tube, is, when applied, tö 
- diminish the longitudinal magngtisatien, and whene removed, to 
| increase it. We see, then, from oule’s result, confirmed by 


























* 


626° 





. 
Prof. Barrett’s, pat the effect of longitudinally magnetising a 
bar of iron, or of increasing its magnetisation, is to increase its 
dimensions longitudinally and to diminish them laterally, so that 
the volume remains constant; and on the other hand, fram Sir 
William Thomson's investigations, that the effect of increase of 
longitudinal dimensions in an iron bar is te increase, and of 
increase of transverse dimensions te diminish its longitudinal 
magnetigation. 

This analogy holds also with reference to steel and nickel. In 
the case of bars of these metals, we found their longitudinal 
magnetisation to be diminished by the application of longitudinal 
pull, and Prof. Barrett has found that bars of the same metals 
undergo a shortening when their longitudinal magnetisation is 
increased, ° 

In the case of cobalt, however, the results do not agree. The 
results for cobalt, given ia Sir W, Thomson’s paper, are some- 
what anomalous, but they refer only to the effect of stress on 
magnetism tn a bar which had been previously magnetised and 
then placed while being experimented on, under the influence of 
the earth’s vertical force The results were therefore complicated 
by the effects of the stress on the residual magnetism. So far as 
these results go they bear out to seme extent those found by 
Prof. Barrett, but further experiments, the results of which have 
not yet been published, prove that the effeets of stres are the 
same as for nickel. This is the case at least for all but low mag- 
netising forces, ` ° 

The behaviour of cobalt and nickel throughout a wide range 
of magnetising forces, and under the influence of both transverse 
and longitudinal stress, will, it is hoped, be fully investigated in 
a continuation of Sir William Thomson’s experiments, begun 
Some time ago, and temporarily interrupted by other, and for 
the time being, more pressing work, but now about to be 
resumed, 

I may mention that my brother and myself pointed out in 
Nature, vol. xviii. p. 329, the applicability of a modification of 
Edison’s Tasimeter to the measurement of the changes of dimen- 
sions produced in a body by magnetisation. We still think that 
this is perhaps the most simple method, and we have found it 
very sensitive for qualitative results, In our trials of it we have 
experienced some difficulty in obtaining a carbon button which 
would return after having been subjected to stress to the same 
resistance as before. The experiments of Prof. Mendenhall, 
however, show that the kind of carbon used by Edison in his 
Tasimeter possesses this property in perfection; and we hope 
soon by the use of this carbon to obtain quantitative results, 

ANDREW GRAY 

The Physical Laboratory, the University, Glasgow, 

October 19 





Aurora 


AN aurora was seen at Croydon at about 7 p.m, on Wednesday, 
the 18th inst. Three streamers of a whitish colour could be 
traced distinctly across the whole of the :ky while the moon was 
still up. A, E. Eaton 


The Victoria Hall Science Lectures 


THE popular science lectures at the Victoria Hall have proved 
quite sufficiently successful, so far, to make the managers wish 
to continue them, provided that the kindness of competent lec- 
turers makes it possible to do so. There kave been audiences 
each night of ab ut 600—small compared with what the build- 
ing will hold, but not amiss for a Friday night, in a neighbour- 
hood where (except on Saturdays) people think twice before 
spending a penny. Those who have been present, agree in 
describing the audience as a peculiar one, for whom greater sim- 
plicity is needed than for the audiences of mechanics’ institutes, 
and the frequenters of penny science lectures in general. They 
are quite ready to attend and to be interest#d, aml do not thnk 
an hour too long, provided the ball is kept constantly moving, 
but as to this they are very exacting, and any breakdown of the 
apparatus, however temporary, Qlaces the success of the lecture 
in serious danger, There are stamps and whistles of impatience 
at.any pause, such as must cecur in adjusting experiments, but 
these cease the moment the lecture proper proceeds. This im- 
‘patience perhaps makes the sustained interest of a lantern more 
suited to the audience than tle more varied but intermittent 
experiments. |, A 

It is to be wished these leatur& could be more widely known 
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among the artisan class, who have not too many opportunities .of 
hearing sound- popular science, cake Se : 
. ONE OF THE COMMITTEE 
Royal Victoria Coffee Hall, Waterloo Road, S.E., October’ 





THE TYPHOONS OP THE CHINESE SEAS* 


TEIS work by the learned director of the Zi-Ka-Wei 

Olgservatory, consisting of 171 pages quarto, and 
eight illustrative plates giving the tracks of the twenty 
typhoons of 1881, may be regarded as the outcome of 
the recent establishment of meteorological. stations over 
the regions swept by the typhoon. e typhoons of 
1880, amounting to fourteén, were described’ by “Father 
Dechevrens in a previous paper. These two papers; 
from thg greater fulness and accuracy of their details, 
form a contribution of considerable importance to the 
literature of cyclones. 

An examination of the tracks of these thirty-four 
typhoons shews that they generally have their origi in 
the zone contprised Between the parallels of 10° and 17°, 
some of them originating in the Archipelago of the 
Philippines, hut the greater nuyber to the eastward of 
these islands in the Pacific. The first part of their course 
is westerly and north-westerly ; they then recurve about 
the latitude of Shanghai, and thence follow a north- 
easterly course over Japan, During the first half of their 
course the barometric gradients are steepest, and the 
destructive energy of typhoons is most fully deve- 
{8ped ; but after advancing on the continent, and, par- 
ticularly after recurving to eastward, they rapidly increase 
in extent, form gradients less steep, and ultimately 
assume the ordinary form of the cyclones of North- 
Western Europe. In illustration of the steepness of the 
gradients sometimes formed, it is stated that on July 15 
a gradient occurred of 2°760 inches per 100 miles, or one 
inch to 36 miles, ; 

Typhoons do not occur during the prevalence of the 
north-east monsoon from NovemBer to May. In 1881 
the typhoon season extended from May 22 to November 
29. In Japan the true typhoon season is restricted to 
August and September, the storms there during the other 
months resembling rather the ordinary cyclones of tem- 
perate regions. The tracks of the typhoons during the 
months of moderate temperature, May, June, the latter 
half of September, October, and November, are the most 
southerly ; they lie flattest on the. parallels. of latitude, 
and present a great concavity looking. eastward; but 
those of the warmer months, July, August, and the 
beginning of September, exhibit, on the other hand, very 
open curves. This seasonal difference in the form of the 
tracks, taken in connection with the general form of the 
recurving tracks of the West Indian hurricanes, which 
are less open than those {of the Chinese seas, suggests a 
possible connection between the forms of these curves 
and the different distributions of atmospheric pressure 
prevailing over the continents at the time, 

Of the new fa&ts brought forward in this report, the 
most important perhaps are those which show that the 
typhoon tracks have the feature of recurvation as dis- 
tinctly as the hurricanes of the West Indies and. the 
Indian Ccean. The degree of recurvation and the rela- 
tive frequency with which it occurs in the tracks of the 
cyclones of the Chinese seas, the West Indies, . the 
Indian Ocean near Madagascar, and the Bay of B 
respectively, are important features in the history of 
these storms, which suche reports will do much t i- 
date. We shall look forward with the liveliest-interest t 
Father Dechevrens’ future reports, which from the lines 
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> table-lands, in determining the continuance and the’direc- 
= ton of the course of cyclones; and the influence of 
-isolated mountains and mountainous ridges in breaking 
up a cyclone into two distigct cyclones, which, from 
the difficulty necessarily experienced by seamen in inter- 
preting the corgplex pherfbntena attending them, often 
prove so destructive in their effects. 








: 
oe a SEISMOLOGY IN JAPAN 
i TE first earthquake that I ever felt took place about 
= 9 am. on ghe night of April 10, 1876. On this night, 
“which was soon after my arrival in Yedo, I had been in- 
stalled in a new house. To be absolutely alone in a large 
partially furnished dwelling in a strange land, and then 
“in the dead cf night to be wakened by a swinging motion 
< of the bedstead, a rattling of windows, creaking of timbers, 
and flapping of pictures was more than bewildering. 
= For some time after the motion had died away, which 
: i several maxima and minjma, some little rings 
he bedstead which had been caused to swing, kept 
gentle clicking, and a night light upon a basin of oil 
- as it swayed from side t side cast long flickering shadows 
across the room. The general behaviour of things was 
“ghastly, and it was some time before I could assure 
“myself that what I had experienced was an earthquake. 
Next morning, however, my doubts were dissipated by 
my neighbours making jocular inquiries about the nature of 
my experiences. Earthquake conversation, I may remaxk, 
is often used in Yedo to fill up the gaps in conversation, 
ch in England are usually stopped by queries and 
sms about the weather. This was my first earthquake. 
Palmieri’s instrument indicated that its direction was 
t E.S.E. to W.N.W., and its force was 6 degrees. 
6 degrees is meant that the shakfhg cauŝed some 
ercury contained in a glass tube to wash up and down 
til a little string attached to an iron float on its surface 
d turned a pully anda pointer through 6°. By observing 
e tables of these indications it is seen that a very gentle 
ig of long duration may get up a violent oscillation 
‘mercury and so indicate a shock of a great number 
of degrees, whilst a violent sharp shock, which might knock 
over.a chimney, may possibly only indicate a few degrees. 
“Since. my first earthquake I have had the opportunity 
during the last six years of studying rather more than 
400 other shakings. One of thes shook down chimneys, 
unroofed houses, twisted gravestones, and by its action 
generally entitled itself to be called destructive and alarm- 
—yng.. The effect that this earthquake produced upon the 
‘nerves of many people was quite as great as that which 
‘might be produced upon children with an imaginary ghost. 
As residents in Japan are so often alarmed by earthquakes 
it is only natural that they should be led to study these 
“phenomena. Amongst the first instruments which were 
employed for their investigation were, as might be antici- 
pated, small columns, bowls of liquid, and other con- 
tfivances, which are found described in books and papers 
treating of observational seismology. 
- Columns which have been made cf various shapes 
and various materials have been found unsatisfactory, 
-because it is seldom (even when a house may be sway- 
ing violently), if they are on a stone platform firmly 
fixed to the ground that they are overturned. When 
it happens that they are overturned, if there were 
several columns side by side you would usually find 
them lying pointing like the arms of a star-fish in different 
directions. If an earthquake wfs a sharp blow, no doubt 
= othe columns would fall in the direction of the shock and 
= „also towards the poigt from which the shock came. 
-> Yedo earthquakes, however, commence gently, and the 
: column is caused to rock before if falls, and as it rocks 
-<< its plane of rocking may be gradually changed. Another 
explanation would be that some of the columns had fallen 
with direct shocks and some with reflected shocks, or 












































id e 


NATURE 




























































Å 627 * : 








that seme were overturned with the nogymal and some 
with the succeeding transverse vibrations. e 
Bowis of liquid have been found impracticable ; first, 
becagise it is seldom that in a bowl on a frm foundation ©: 
a sufficiently measurable amount of washing up is ob- 
tained; and second, that any of the usual methods -of 
registering the motion as well as many other methods, 
both chemical and mechanical which have been fried, are 
not satisfactory. Also there are the difficulties of freezing — 
and evaporation to contend with.. © Rigs auido 
Similarly the records of the old-fashioned ordinary 
pendulum with a pointer resting in. sand, or, what is 
perhaps better, provided with a sliding pointer writing 
over a smoked glass plate, are also very unsatisfactory, All 
that many of the carefully drawn secords produced by 
swinging pendulums appear to indicate, is that there has 
been am earthquake, and it has caused the pendulum to 
swing about. For reasons like these, after considerable 
experience the conclusion, arrived at is that the rec fe 
most cf the older forms ‘of seismographs an 
meters, of which legions have been experimen 
can only be regarded as being seésmoscopic. ooo 0o 
When we look into the history of observational seismo- 
logy, and take the following description of a seismometer 
invented nearly 1800 years ago as a standard of com- 
parison between the eld and better known forms of 
earthquake instruments for registering ordinary shocks, 
it is doubtful whether this branch of earthquake investi, 
gation has been much advanced. This description was 
given to me by Mr. J, Hattori, vice-director of the Im- 
perial University. It was translated for me by my 
assistaat, Mr. M. Kuwabara, It runs as follows = 
In a Chinese history called “ Gokanjo,” we find the 
following : “In the first year of Yoka (A.D. 136)a Chinese 
called Chioko invented a seismometer. This instrument 
consists of a spherically formed copper vessel (Fig. 1), its 
diameter being 8 ‘shaku.’ It is covered atits top. Itsform 
resembles a wine bottle, Its outer part is ornamented with | 
the figures of different kinds of birds and animals 
old peculiar looking letters. In the inner pa 
instrument a pillar is so placed that it can movi 











directions, Also in the inside of this bottle there is ar 
arrangement by which some record of an earthquake is 
made according to the movement of the pillar. On the 


outside of the bottle there are eight dragon heads, each 
of which contains a ball. Underneath these heads there 
are eight frogs, so placed that they appear to watch the © 4 
dragon's face, so that they are ready to receive the ball if 
it shouid be dropped. All the arrangements which, cause 
the pillars when it moves to knock the ball out: of the 
dragon's mouth are well hidden in the bottle. When an 
earthquake occurs and the bottle is shaken, the dragon: 
instantly drops the ball, and the frog which. receives it. 
vibrates vigorously, Any one watching this instrument 
can easily observe earthquakes. With this arrangement, 
although one dragon may drop a ball, it is not necessary 
for the other seven dragons to drop their balls unless the _ 
movement has been in all directions ; thus one can easily 
tell the directidm of an earthquake. Once upon a time 
dragon dropped its ball without any earthquake, an 
people therefore thought that this instrument was of n 
use, but after two or three days a notice came saying tha’ 
an earthquake had taken place in Rōsei. e Hearing of- 
this, those who did not believe about the use of this- 
instrument began “to believe in it again. After this.in- 
genious instrument had been invented by Chioko, the 
Chinese Government wisely appointed a secretary to 
make observations on earthgjuakes.” ee ee 

We kave here I think not only an account-of an earth- — 
quake instrument which in principle is identical with 
many of our modern inventions, but the science has been 
conjoined with art. The regord of the Chfnese Govern- 
ment establishing a seismoldgical bureau at a time when 
America was unknown, andehaļf of Western Europe were * 

e 
e 








+ 


. 628 - 





a 





kd 
living in: the qyoods, is also interesting, -= Experience 
having taught us that the older instruments told us- so 
little about the acfizal movements which were going on at 
the time of an earthquake, a large number of instruments 
to replace them have been gradually invented. Of these 
‘may mention the three following types. 


° mEn 





Fig. 1. 


1, Pendulums, so far controlled by friction as to be 
“dead-beat,” provided with an index which magnifies 
the earth’s motion. The general construction of one of 
these instruments will be understood from Fig. 2. BB is 


a heavy lead ring, used as a pendulum; # a sliding 
pointer loaded with lead (so that it may give sufficient 








friction), resting on a glass plate on the pendulum. This 
pointer is carried by an arm attached to the side of the 
box containing the pendulum. Its. object is to control 
the swinging of the pendulum. p the index, axled near 


` a the centre af gravity, G of qhe pendulum, and again a 


short-distance below at A èn an arm attached to the gide 
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of the“containing box. At the lower end of this index 
there is a sliding needle, N; to write on a moving: or 
Stationary glass plate. The magnification ef th 
motion of the earth in thiginstrument isasCATAN. _ 
2. Bracket Machines (see Fig. 3). Bis aheavy weight - 








| pivoted at the end of a*snfall brackey, CAK, which. aS 


bracket is free to turn on a knife edge K above, and a- 
pivot a below, in the stand Ss, At the time of an carth- 
quake B Semains steady, and the index P formirf a con- 
tinuatiow of the bracket, magnifies the motion of the 
| stand, which is to that of the earth in the ratio of AC PCN. 


| being placed at right anglesto each other. 








3. Rolling Spheres (Fig. 4). Sis a segment of a large 
sphere with a centre near €. Slightly below this centre a 
heavy weight, p, which may be a lead ring, is pivoted.’ 
At the time of an earthquake C is steady, and the earth’s 
motions are magnified by the pointer CA N in the propor-. 
tion of CA: AN. The working of this pointer or index is ° 
similar to that of the pointer in the pendulum. 

The inlices ofall these instruments, of which there are 
many modifications, are allowed to write on smoked glass 
plates, which at the time of an earthquake are either bein 
moved by clockwork or else are stationary.. For vertica 
motion, sunken buoys, the water in a can with a flexible 
bottom, and a weight suspended at the end of the long 











| arm of a lever and stretching a stiff spring, have all been 


recording of vertical motion. : ; 

For the invention of the greater number of these in- 
struments, which I may gemark have already done very 
much in writing down actual earthquake motion, we are: 
indebted to Mr. T. Gray. Messrs. Ewing, Chaplin, 
Wagner, and other members of the Seismological Society ~ 
of Japan, have als® made valuable contributions’ to this 
part of the subject. Rc eee eae ere 

Some of the more important results which have been 

; arrived at by the use of these and other instruments _ 

are :— aos 
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| These instruments are used in pairs, the rackéts.in each 004 





used with more or less success as steady points in the 
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1. That the. earthquakes in Tokio usually corfimence 
gently, the motion.is irregular, both as regards space and 
time, increasing and decreasing. Finally it dies away. as 
it commenced. a 

2. There are usually from two to three vibrations per 
second. Occaşionally thefe thay be six or eight. 

3. The maximum amplitude of an earth particle is sel- 
dom over one millimetre, although buildings may swing 
througi® several inches. When the amplitudes four or 
five millimetres, and the motion rapid, the shock may be 
dangerous. 
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4 During a given shock the direction of motion may 
change, apparently showing the presence of normal and 
transverse vibrations, 

5. The motion of the ground inwards towards fhe 
origin of the disturbance has in certain cases been much 

reater than the motion outwards. In this respect the 


iagram obtained from an actual earthquake closely re- 
sembles the diagram obtained when we explode a charge 
® 


of dynamite in a bore hole. 
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6. The velocity, and with it the acceleration for the in- 
ward motion, is usually much greater than it is for the 
outward motion. : g 

In addition to these characters, earthquake motion has 
others which are more complex, and are now forming a 
subject of examination. Thus, for instance, experiment 
apparently indicates that two neighbouring points of 
ground (say at the distance of two feet from each other) 
do not synchronise in their motion, This would indicate 
that a building, although it may be small, may not. be 


a 
x 


moved back and forth as a whole, but may suffer con- 
siderable racking. 
The intervals in time 


_ Fig. 7 


I betweeg the actual earthquakes, 
which on-the average’ occur from six to ten times -per 
month, have been filled up with experiments upon artifici- 
ally produced earthquakes, made by §xploding charges of 
dynamfte and gunpowder in bor holes. These experi: 
ments, in which the vibrations of the ground produced by 
the explosions have been simultaneously written down at 
a number of different stations, have perhaps been more 
instguctive than the actual earthquakes. They have been 
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to.seismology what laboratory experiments.on magnetism 


have been to the student of the magnetic phenomena of the 
earth. Not only have results similar to. those which have 
bee enumerated for actual earthquakes been obtained, 
but also many others. Thus it is found that in the allu- 
vium of the Tokio plain a surface wave is produced, as 
might be inferred from the fact that the observatjon of the 
horizontal and vertical components of the motion of the 
ground, do zo¢ enable us to deduce angles of emergence 
for the shock and the depth of its origin. Normal and 
transversal vibrations have been clearly separated. The 
effect produced by inequalities in the surface of the ground 
in cutting off the propagation of vibrations have been 
studied. Szal? hills appear to produce but a slight 
. . 


. 
. 
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effect, whilst cuttings (like a deep pond) are more or less 
effective in interrupting a disturbance. 

By the comparison of a number of diagrams of earth 
vibrations, taken simultaneously at different stations, it 
has been an easy matter to investigate the relative ampli- 
tudes of different vibrations. Near to the origin of a dis- 
turbance the amplitcde of the normal vibrations was 
found to be greater tkan that of the transversal ones, but 
the former, as they progressed outwards, died out more 
quickly than the latter. The diminution in the period of 


these vibrations as they died out at a single station, or as , 


they died out by propagation to distant stations, was also 
a matter of considerable importance. In connection with 
this subject it does not seem impossible that when we 
have a large earthquake, say like that of Lisbon in 1755, 





Fig. 9. 


that the vibrational period of the disturbance may gradually 
be so far reduced, although its amplitude may be great, 
that inhabitants in distant countries may be moved back- 
wards so slowly that the only indication of the motion 
would be a ey rising and falling in the waters of their 
lakes and ponds. . 

May not certain disturbances of this nature, like the 
seiches of Switzerland, usually attributed to variations in 
atmospheric pressure, be sometimes caused by slow oscil- 
lations of this description ? . 

Sir William Thomson has suggested that Mr. George 
Darwin should employ the sume reasoning to discuss these 
phenomena as that which he hag so well employed to dis- 
cusg the elastic yielding of thé earth in connection with 
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the rise and fall of tides. Sudden alterations in baro- 
metrical pressure may possibly produce earthquakes of 
large amplitude and slow period similar to those here 
referred to, which hitherto have been passed by unnoticed. 
The following are examples of the various records which 
have been referred to. 

The diggram (Fig. 5) is a tracing from a photograph of 
the east and west component of the earthquake of March 
11, 1882, as recorded in Tokio. The regularly marked 
intervals represent seconds of time. For about 12 seconds 
before the shock there was a rapid tremulous motion. It 
will be observed that the westward motion of the shock 
is less in amplitude, and has been performed more slowly 
than the eastward motion. The origin of the shock was 
to the S.S.E. . After the shock, which had a maximum 
amplitude ¢f about 3'5 mm., the motion died out irregu- 
larly, Altogether the earthquake lasted about 14 minutes. 
Prof. Ewing, who recorded this same disturbance at a 
station about a mile distant, recorded a maximum motion 
of 6mm., and the duration of the disturbance could be 
traced over a period of about 4} minutes. 

Fig. 6 represents the normal motion of the ground pro- 
duced by exploding about 2lbs. of dynamite in a bore 
hole about 8 feet deep. The distance at which the seis- 
mograph was placed from the explosion was 100 feet. 
The intervals represent half seconds of time. The up- 
ward* movement indicates motion inwards towards the 
origin of the disturbance. 

The three diagrams (Figs. 7, 8, 9) are diagrams of 
actual earthquake motion, as drawn by a pendulum seis- 
mograph on stationary smoked glass plates, 

Fig. 7 an earthquake at Chiba (16 miles E. of Tokio), 
11.49.0 pm, February 16, 1882, Here the motion has 
been simply in one direction, S. 35° W. Its extent is 
about ‘9 mm. 

Fig. 8 an earthquake at Chiba, December 23, 1881. 
Here the motion has been in at least zwo directions, 
N. and S., and N. 60° W. The maximum amplitude is 
about I mm. 

Fig. 9 an earthquake at Tokio, 4.15.0.p.m., March 8, 
1882. Here there has been motion in several directions. 
The maximum amplitude is about 2'2 mm. 

Another class of seismic experiments which, although 
they are by no means sufficiently complete have yielded 
good. results, are those in which time observations have 
formed the important features. One result of these ex- 
periments, in addition to telling us the side and locality 
from which earthquakes have come, has been to show 
that the direction m which the ground has vibrated has 
sometimes been at right angles to the direction in which 
the disturbance was being propagated. The chief results, 
however, have been with regard to the velocity of propa- 
These may be epitomised as follows :— 

1. Different earthquakes, although they have travelled 
across the same district, have done so with different 
velocities. 

2. The greater the initial disturbance the greater the 
velocity of propagation. 

3. The same disturbance is propagated ‘vith a decreas- 
ing velocity. 

These results it may be remarked have received direct 
confirmation, both for normal and transverse motions, in 
experiments made by exploding charges of dynamite. 

Another point which has received considerable atten- 
tion has been the production of what are appbrently earth 
currents at the time of an artificial disturbance. 

A problem of local interest which has been worked at 
fot some years has been the l@ealisation of the origins of 
the shocks which from time to time disturb the eastern 
shores of Japan. The result of these labours has shown 
that*the greater number of shocks have originated beneath 
the sea, off a coast which shagvs clear evidence of recent 
and rapid elevation. > 

A phenomenon which has? clearly been illustrated in 

5 e 


these thvestigations has been the very,rapid manner in 


which heavy mountain ranges have completely prevented , 


e spread of a disturbance. 

By placing a large number of similar seismographs on 
the hills and in the valleys of a limited area, it has;been 
quantitatively demonstrated that we may have two locali- 
ties within a quarter of a mile of each other, one of which 
will experience at least double the amount ef disturbance 
as the ot#er. In some localities the hills appeats to be 
the mosè affected, at others the plains are the troubled 
regions. 

Having before us the diagram of an earthquake, and 
knowing its origin relatively to the locality where it was 
drawn, by comparing this with the diagram produced by 
the explosion, say, of 5 lbs. of dynamite at the distance 
of 100 feét, we are now enabled to calculate in pounds of 
dynamite or othér units a value for the impulse which 
created the earthquake. , 

Not only have earthquakes been investigated, but with 
the help of yhicrophenes and apparatus similar to that 
employed by the Brethers Darwin at Cambridge, a good 
deal of attention has been given to the recording of earth- 
tremors. Theresults of these in@estigations have not as 
yet been sufficient to enable us to form any general laws. 
such as those which have been formulated by Prof. Rossi 
and other workers in the Italian Peninsula. 

A utilitarian branch of seismology has been a study of 
the effects which have been produced upon buildings. 
Walls with openings in them, which run parallel to the 
direction in which there is the greatest motion, appear to 
be more cracked than those at right angles to such direc- 
tions. At the time of an earthquake existing cracks in a 
building have been found to open and shut. Records of 
these motions have been obtained by means of specially 
contrived’ indicafors placed across the cracks, Other 
cracks which had been marked and dated at their extre- 
mities appear to have extended. The effects of placing 
brick chimneys with wooden housgs, giving too steep a 
pitch toa roof, causing archways over doors and windows to 
meet their abutments at sharp angles, have been objects 
of observation. The difference in the effects produced 
upon buildings like those of the Japanese, which simply 
fest upon the surface of the ground, and those which. by 
means of foundations are firmly attached to the soil, have 
yielded instructive lessons. In short it would seem that 
for earthquake countries the rules and. formulæ used by 
engineers and architects require considerable modifica- 
tion. In England the principal elements which enter 
into consideration, are stresses and strains produced by 
gravity acting vertically. In an earthquake country we 
have in addition sudden stresses and strains arising from 
forces applied more or less horizontally. ae: 

After the lessons placed before us by the ruins which 
earthquakes have produced in various portions of the 
globe, should we undertake any great engineering work 
in an earthquake country, as, for instance, the Panama 
Canal, without first having carefully considered how 
best to avoid the evils arising from the sudden acqui- 
sition of momentum consequent on seismic disturbances, 
is for shareholders in these undertakings a financial 
suicide. Because earthquakes are strong the usual method 
to meet them is by strong construction. Still very much 
more than this may be done. And if we cannot prevent 
the destructive effects of earthquakes, observation in Japan 
has shown that we can at least mitigate them. This is 
testified by the modification in the style of buildings now 
adopted in Japan by all Who suffered by the earthquake 
of February 22, 1880. a 

The observation of earthquakes jn Japan has therefore 
led to results which* are utilitarian as well as scientific. 
The description which has here been given of the work 


which is going on in that country is short and imperfect, , 


many branches of seismological investigation which havé 
been taken up has not even been referred to. 


* e 


Ost. 26, 1882 | . 





NATURE 








` In conclusion I must draw attention to the excellent 
opportunities whiéh many of those'residing in Britain 
have for the observation of artificially produced earth® 
tremors. By these I mean the vibrations which are pro- 
duced’ by our railway trains, out carriages, explosions at 
mines: and quarries, steam hammers, the falling of balls 
used in the breaRing of castings, and other means. All of 
these vibrations I can state with confidence are capable 
of! Being ggraphically recorded, and the value ofẹa series 
of: such records to the practical seismologist it is, hardly 
necessary to dilate upon. 

Investigations of this description are the laboratory 
work of the practical seismologist, and often lead to more 
valuable results than those which are obtained. from 
actual earthquakes. Actual earthquakes are produced 
by unknown causes, they come at unknown times, and 
from unknown localities. With artificially produced 
disturbances none of these difficulties have to be ‘con- 
tended with, the cause and the result are before us 
simaltaneously, and we are enabled to arrive at laws 
which actual earthquakes would never, yield tò us. 

- Another*point to which I should like to draw attention 
is the study of earth movgments in general. . Hitherto we 
have only‘devoted our attention to the sudden and violent 
movements which we call earthquakes. In addition to 
these we have in nature movements of less amplitude 
called earth tremors. Inasmuch as we now know that 
these are probably a universal phenomenon, and at the 
same time are in every probability governed bylaws simpler 
than those which govern earthquakes which are usually 
due to a complexity of causes, it certainly devolves upon 
us to establish the necessary means for their investigation. 
«From the little we have learnt about earth tremors it is 
not unlikely that they may be to our continents what tides 
are to our oceans, phenomena which are regular and law 
abiding, ‘and not like the earthquakes, which may be 
compared to the storms of the ocean. 

In addition to these motions of small amplitude we 
have many reasons fôr believing in the existence of 
motions of our ground of great amplitude, but so slow in 
period that hitherto they have been overlooked. 

‘In order to complete the study of earth motions we 
have to add to seismology the study of earth tremors an 
what might be called earth pulsations.. : 

As we have done so much for our skies, for our atmo- 
sphere, and for'our waters, we gan surely do a little 
towards the investigation of the movements of the earth 
on which we live. ` 

Although these latter remarks have no direct connec- 
tion with the work which has been accomplished in 
Japan, they are nevertheless an outcome of such work, 
and if they tend in any way to draw attention to a much 
neglected study, an object will have been attained greater 
than any which could be hoped for by diffusing a know- 
ledge of the labours of those who dwell at our Antipodes, 

JOHN MILNE 





THE LATE PROFESSOR BALFOUR 


THE meeting held last Saturday to establish a me- 
morial to the late Prof, Balfour was very largely 
attended by all grades in the University, and among non- 
residents by Professors Huxley, H. J. S. Smith, A. W. 
Williamson, W. K. Parker, Ray Lankester, H. N. 
Moseley, and A. M. Marshall and Mr. George Griffith, of. 
Harrow. The president of the Royal Society would have 
been present but for his recent atcident: The speakers, 
including most of those mentioned above, and:Professors 
Paget, Humphry, Newton, And Westcott, bore unanimous 
testimony to the high regard and affecéion in which the 
lamented professor was held, to the @riginal work he had 
accomplished, and the high promise of his life, and to 
the energy and success of his teaching. Dr. Paget- 
referred to Balfour's having abandoned his favourite 


pastime of deer-stalking in order not to ipflict unneces- 
sary suffering upon harmless animals, and his having 
taken up instead that of Alpine climbing, in which he 
met Bis death. Any memorial to him would, he hoped,” 
do something to perpetuate the spirit in which his scien- 
tific achievements had been accomplished, which placed 
him beside such men as Miller, Sedgwick, and Clerk 
Maxwell, Mr. A. Sedgwick, late demonstrator with Bal- 
four, spoke of the growth of the class in seven years from 
ten to minety students, and of the crushing nature of his 
loss to the school he had attracted around him, for his per- 
sonal intercourse and counsel was of the extremest value. 

Prof, Huxley, in proposing “.That the memorial take 
the form of a fund, to be called the Balfour Fund, for the 
promotion of research in biology, especially animal 
morphology,” said that after the addresses they h3d. listened 
to with painful interest, it would be superfluous for him to 
add his personal testimony to the remarkable sagacity 
and the remarkable characteristics of Prof. Balfour. It 
was no exaggeration to say that in his eyes and to many 
of his age he seemed. te be like Lycidas, of whom Milton 
wrote, ‘who died in his prime and hath not left his 
peer.” The remarkable capacity he exhibited was deve- 
doped by a multitude of surrounding circumstances. He 
was happy to say that he personally had contributed, 
amid a multitude of more powerful forces, to that which 
led to the development of his great powers. When Bal- 
four was a young man, a paper he had written while at , 
Harrow School was sent to him for his judgment, and 
again when Balfour was a candidate for a Fellowship at 
Trinity College, he was one of the examiners. “ Amid 
many of my faults and failings during a long life,” said 
Prof. Huxley, “ I do not reproach myself for neglecting to 
recognise the capacity of the friend we have lost, 
both in the paper written while at Harrow and during 
the examination for the Fellowship at Trinity.” He 
would draw attention to two words in the resolu- 
tion he proposed—viz., research and morphology. The 
late Professor distinguished himself in both these di- 
rections. In former days men were content with being 
learned, but now we must not only- know what is 
known, but help to extend the bounds of knowledge. - 
This Balfour did. and his title as an eminent researcher 
was undoubted. With regard to morphology, it was a 
science until recently only known as a field of wide 
speculation of German philosophers. It was now a new 
learning, a great system of doctrine, established by an 
enormous mass of carefully co-ordinated facts. Three 
things .wére requisite to develop this new science :—1,, 
Mastery of practical methods. 2, Accuracy of observa- 
tion. 3. Vividness of imagination. .He had never . 
met any one more marvellously gifted with these three 
great qualities than Prof. Balfour. ; nshrin 
modesty could have foretold this meeting, there would 
not be any form of memorial more entirely grateful to 
his feelings than the cone proposed. A monument in 
stone or brass would be inappropriate ; but to establish 
through this fund a perennial spring of activity in the 
direction of the ŝtudy he pursued would be a more last- 
ing and perfect memorial. And they might think of-him 
in the coneluding words of “ Lycidas” :-— Henceforth 
thou art the genius of the shore, In thy large recom- 
pense, and shalt be good To all that wander in that 
perilous flood” g ees 

Prof. Newton proposed “That the proceeds of the 
fund be appliéd (1) to establish a-studentship, the holder 
of which shall devote himself ta original research in 
biology, especially animal mgrphology ; (2) to further, by 
occasional grants of money, original research in the same 
subject.” He said that the room ‘and the building in 
which they were assembled reminded him that he felt atid 
entered for the first time into the full meaning of the Poet 
Laureate’s words—“ But O ! for the touch of a vanish’d 
hand ‘And the-sound of a voicé that is still.’ ‘With refer- 
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ence to an allusion of Mr. Sedgwick, he said he should 
always-consider it to be one of the brightest episodes of 
his career that, having found in Balfour a young man 
capable of giving instruction, he had afforded him facili- 
ties. Thelate Professor was not only an instructor but a 
student, and no one ever remained so much a student.” 
Prof. Williamson proposed “That a committee be ap- 
pointed “to collect subscriptions and to draw up condi- 
tions under which, with the sanction of the subscribers at a 
future meeting, the fund shall be offered to the University.” 
- Dr. Michael Foster proposed the following resolution :— 
“ That the Committee be instructed—(1) that the value 
of the studentship be not less than 200/. a year; (2) that 
while it.is desirable that the studentship should be in 
some way closely connected with this University, persons 
other thantmembers of this University shall be eligible 
to it; (3) that it be not given away by competitive 
examination ;~(4) that in framing regulations both for the 
conduct of the student and the award of occasional 
grants, the primary object of the fund—namely, the fur- 
therance of original research, be closely adhered to.” He 
said he thought the above instructions to the Committee 
did not need any defence. The object of the memorial 
was not to keep Prof. Balfour’s memory alive, for his, 
works would do that, but to connect his name with some 
useful thing. ‘The idea in fixing the value of the student- 
ship*at 200/ was that such a sum would be just sufficient 
4o attract men led by enthusiasm to turn their attention 
to research, while it would be insufficient to induce 
persons to accept it as a competency. He thought it 
right not to restrict the studentship to members of the 
University, for they desired to attract talent from all 
parts of the country, while he considered that it was a 
proper condition not to throw it open to a competitive 
examination, for the studentship was not intended.as a 
reward for past work or an acknowledgment of merit, 
but'to encourage men of promise to undertake research. 
An influential committee was appointed to collect sub- 
scriptions and draw up detailed conditions under which, 
after a future meeting of subscribers, the fund may be 
offered to the University. Mr. J. W. Clark, M.A. 
I, Scroop Terrace, and Mr. A. Sedgwick, M.A., Trinity 
College, Cambridge, were appointed secretaries of the 
committee, the former to act as treasurer. The fund starts 
well, with the munificent contribution of 3000/. from the 
family of the late Prof. Balfour, and to 10007. which had 


v, w been left by the deceased to Dr. Michael Foster to be 


a 


„applied according to his discretion for the promotion of 
biology ; nearly 1000/7, was subscribed in the room or 
shortly «afterwards. : 





DR. THWAITES 


EORGE HENRY KENDRICK THWAITES, 
whose death was recorded in a recent number of 
NATURE, was a well-known member of the older genera- 
tion of British botanists. I do not know the exact date 
or place of his birth, but suppose it to have been in 1811, 
In his early life he followed the profession of Notary 
Public at Bristol, and apparently had a hard struggle to 
support and educate numerous younger brothers and 
sisters. He had a natural passion for botanical studies 
which he cultivated to such good purpose as to obtain 
the appointment of Lecturer on Botany and Vegetable 
Physiology at the School of Medicine ateBristol. He 
was, no less ardent as an entomologist, and throughout 
his life collected assidugusly ; some of his earliest papers 
are.on entomological subject His principal published 
work has, however, always been botanical. Till he left 
England he was mostly occupied with microscopical in- 
vestigations, and what he published of these were like all 
that he tlid later—excelleng specimens of careful and 
intélligent observation. His paper “On the Cell-mem- 


* brane of plants” (1846) gvhith established many inter- 
- e 


esting and at that time novel points, received a good deal 
of attention. Amongst other things it apparently gave 
the first accurate interpretation of the mucous investment 
of the cells of many Palmellee, Nostochinee, and Diato- 
macee; Thwaites was able to show ‘clearly that thistwas 
the product of the gelatingjsation of the cell-walls. His 
capital discovery, however, was that of Conjugation in the 
Diatomacee. “This he observed in Eunotia turgida, and 
the papa describing it bears the date May 11, 847, and 
was published in the Annals and Magazine of Natural 
History. It was, as Thwaites himself remarked, “a dis- 
covery which is valuable as proving that g relationship'of 
affinity as well as of analogy exists. between the Diatoma- 
ceg and the Desmideæ nil Conperate: and will help to 
settle the question as to whether the former are to be 
referredeto the animal or the vegetable kingdom.” I 


have. been tolde nevertheless that when this important , 


discovery was communicated to the British Association 
at Oxford, it was received with but little attention. 

The present director of the Royal Gardens, Kew, then 
Dr. Hooker, was about this time attached:to the Geologi- 
cal Survey. At the instance of Sir Henry de la Béche 
he was engaged in the Bristol &pal Field, endeavouring 
to ascertain whether any definite relation could be traced 
between the superficial flora and the underlying rocks. 
This brought him in contact with Dr. Thwaites, who was, 
notwithstanding his professional pursuits, in the habit of 
spending the early hours of the morning in teaching 
himself the practical details of gardening in the Durd- 
ham Down nurseries. It was probably this circumstance 
which brought under his notice the curious instance of 
hybridity ina Fuchsia, which so much excited the interest 
of Mr. Darwin, and has often been referred to. A seed 
of F. coccinea fertilised by F, fulgens contained two em- 
bryos. *These “vere extremely different in appearance 
and character, though both resembled other hybrids- of 
the same parentage produced at the same time. What 
was still more remarkable, was that they were closely co- 
herent below the two pairs of c&tyledon-leaves into a 
single cylindrical stem.- Prete he 

In 1847 Thwaites was an unsuccessful candidate for a 
chair of botany in one of the newly founded Queen’s 
Colleges in Ireland. His combined scientific and practical 
knowledge, however, indicated his fitness for a botanical 
post, and on the death of Dr. Gardner, he was appointed 
in June, 1849, Directer of the Royal Botanic Garden, 
Peradeniya, Ceylon, on the recommendation of Sir William 
Hooker. He never returned to this country, and from the 
first threw himself into the duties of his post with great 
fervour ; under his management Peradeniya became per- 
haps the most beautiful tropical garden in the world. He 
continued the labours of his predecessors in investigating 
the very peculiar flora of the island with great success, 
and, between the years 1858-64, issued, in parts, the 
“Enumeratio plantarum Zeylanie.” This was at the 
time of its publication the first complete account on 
modern lines of any definitely-circumscribed tropical 
flora. The want of affinity which the flora thus worked 
out was seen to have to the general vegetation of the con- 
tiguous peninsula of Hindostan and its marked relation- 
ship to that of the Malayan region established facts ot 
the greatest significance in the study of geographical dis- 
tribution. A passage from the preface’ (1864) is worth 
quoting, as showing that Thwaites was one of the earliest 
English naturalists to give his adhesion to the Darwinian 
theory :— 

“These forms or. variéties would probably be viewed 
by some botanists in the light of distinct, though closely- 
allied species, and they occup’, jn fact, that debatable 
ground the difficulties and perplexities of whjch the 


practical naturalist aléne knows, and which in the opinion - 


of many (and I may include myself amongst the number) 
are only to be got- nd of by the adoption of the views 
enunciated by Mr. Darwin as regards the relationship of 
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allied forms ‘or species by descent from a common 
ancestor.” é 
Besides the. “ Enumeratio’? Thwaites published subse- 
quently'a few papers on detailed points in -Ceylon botany. 
His'tenure of office was, associated with some of the 


most importante development$. of the Ceylon planting _ 


industry. In 186r and subsequent years he took an 
active pat in the operations undertaken by the Govern- 
ment-of ‘India, in concert with the Royal Garddhs, Kew, 
for the introduction of Cinchona’into the East. From the 
first the enterprise succeeded in ‘Ceylon beyond expecta- 
tion, and in 18@% the first ton of bark grown in the island 
was sent to England for sale.* In 1864 he began to urge 
the cultivation of tea, and in 1868 a ‘sample, manufac- 
tured in Ceylon, was sent to this country. Cocoa was 
similarly brought forward in 1867, and it now bids fair 
to be one of the most important of “Ceylon staples. 
Liberian coffee was introduced from Kew in 1873. In 
1876 the plants of Para, Ceara, and Central American 
india-rubber plants, obtained for the*Indian Government, 
were sent from Kew, where they h@d been propagated, 
to Dr. Thwaites’ .chargein Ceylon, which was made the 
depét, for their sulfsequent distribution to India, 

During the later years of-his life Dr. Thwaites had 
been in weakly health, and lived latterly a retired and 
extremely abstemious life. -But his singularly refined and 
cultivated mind always gave him a position of distinction 
in Ceylon society, and he enjoyed the ‘esteem and per- 
sonal friendship of successive governors. He becameea 
Fellow of the Linnean Society in 1854, and of the Royal 
Society in 1865 ; and in 1878 the Crown conferred upon 
him the Companionship of St. Michael and St. George, in 
recognition of his long services. Two years afterwards he 
retired, and took up his abode near Kandy, being unable 
to persuade himself to leave the island where so much of his 
life had been continuously spent. He died on September 
11, and was followed to the grave on the following day by 
a large assemblage awd the members of the Peradeniya 
Garden Staff, including the coolie labourers. 

. W. T.T. D. 


ELEVATION OF THE SIERRA MADRE 
MOUNTAINS 


pR G., the past summer, in travelling across the 

Sierra Madre Mountains from Parral in the southern 
part of the State of Chihuahua, Mexico, ‘to the mining 
town of Guadalupe y Calvo, on the Pacific slope about 
one hundred and fifty miles from the Gulf of Calhfornia, 
some observations were taken with a small-pocket aneroid 
barometer with:thermometer attached, which may be of 
interest to the readers of NATURE. Both barometer and 
thermometer had been carefully compared with the 
standard, instruments in Vanderbilt University and the 
proper corrections made. 

Starting from Parral, or Hidalgo as it is generally 
named on the maps, the road leads in assouth-westwardly 
direction to the small mining town of Santa Barbara, at 
the foot .of the Sierra Madre range. From this point 
` there is no road, but merely a trail running westwardly 
through the small villages of Providentia, Cerro Prieta, 
and Piedra Larga—the two former in Durango—to the 
old mining town of Guadalupe y Calvo, a distance of 
about eighty Mexican leagues or two hundred English 
miles, The journey can only be made on mules, or 
horses accustomed to ‘mountain travel, as there are no 
roads, and the trail passes over several precipitous moun- 
tains. The distances, asynear as could be ascertained, 
are about as follows :—e 


ry e Leagues, 
Parral to Santa Barbara 2 8a 7 
Santa Barbara to Providentia oa see 
Providentia to’Cerro Prieta oe oe we 18 
| Cerro Prieta to Piedra Larga `.. 26 
Piedra Larga to Guadalupe y Calvo 22 


The heights going westward as determined by the 
‘barometer at the several stations mentioned, are as 


follows :— 

e- Feet. 
Parral ... dvs 5,8 

Santa Barbara ... 6,490 
Ist Mountain 8,670 
Providentia 8,850 
2nd Mountain ... 10,220 
Cerro Prieta 6,720 
3rd Mountain’... 8,760 
Cave... ues sis 9,270 
Valey of Rio Verde ... 9,110 
4th Mountain ... 9,440 
5t k See ace Nes bee ese 9,350 
Piedra‘Larga ... ses vee a r. . 8,010 
6th Mountain ... Bie sed see see © 9,470 
7th A si PA si ies ees 9,2! 

Guadalupe y Calvo... Gi “i ve 7,500 


The temperature in the mountains—July 10 to 31— 
ranged from 58° to 85°. During five days in Guadalupe 


‘y Calvo—July 20 to 25—the temperature was taken at 


6 a.m., 12 a.m., and 6 p.m., and found to range from 59° 
to 68°. On two days—July 21 and 22—it was 65° at the 
time of each observation. The rainy season begins about 
the middle of June ard extends to the 1st, or middle of 
September. The amount of rain that falls increases 
towards the west. The mountains run generally S.S.E. 
and N.N.W., and are covered with fine timber, consisting 
mainly of yellow pine. 

Outside of the villazes mentioned there are no inhabi- 
tants except a few Indians, descendants of the Aztecs, 
who hive chiefly in caves and cultivate small patches of 
corn, beans, and pepper, and have small herds of cattle. 
These Indians are peaceable. The Apaches‘once roamed 
through these mountains, but of late years their depreda- 
tions are confined to Middle and Northern Chihuahua 
and Sonova. N. T. LUPTON 

Vanderbilt University, Nashville, Tenn., October 3 





NOTES 


MR. M. A. Lawson, M.A., F.L.S., having been appointed 
Superintendent of the Government Cinchona Plantations 
(Madras), the Professorship of Botany at Oxford will shorily 
be vacant, 


ALTHOUGH they have M. Cochery as their common president, 
the two Electrical Congresses now sitting in Paris have separate 
sittings, as well as separate ends, The greater number of 
Governments have appointed separate delegates for each, The 
programme for the Congress on Electric Units was already pub- 


lished at the end of the =ession of the Congress of Electricians, %» 


and adopted by them. The consequence is that the committees 
were established beforehand, and that some Governments, as 
Belgium and Italy, appointed special delegates for each com- 
mittee. The total number of delegates is sixty-two, The 
German Empireg having the exclusive right of representing the 
central Government in foreign parts, no delegate has been 
appointed either by Bavaria or Saxony ; but amongst the five 
German delegates we find the name of Dr. Kohlrausch, Professor 
at the Bavarian Universizy of Wurzburg. After having appointed 
M. Cochery gs president, the Congress appointed a secretariat 
composed of two French officials ; four others, belonging to the 
French Administration, have been appointed as secrétaires 
rédacteurs, ‘The records of ghe Congress will be published 
under ‘their authority. ` The members of each’ of the several 
committees have appointed their president or a president and 
secretary, and will communicate the results of their work at 
general meetings. It is probablg that scientific committees will be 


established, and that the Congress, will dissolvg after having | 


appointed them, or possibly adjoum to a future occasion, The 


~ 


~ 
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same routine willebe followed as on the occasion of the Congress 
of Electricians, of which this Congress must be considered as 
the sequel. The funds for conducting the experiments have 
been voted, as we reported, by the French Houses of Parlia- 
ment, to the extent of 90,000 francs, but practically to any 
amount. 


se 

THE Congress on Cable Protection may be said to have 
‘been established in furtherance of a deliberation taken un- 
animously by the Congress of Electricians, but this deliberation 
was not acknowledged as binding by the French Government, 
and was not proclajmed at the time. The consequence is that 
the French Foreign Office caused a special programme to be 
drawn out after, having consulted the Postal Telegraph Office 
and foreign 4 governments, The schedule for the direction of the 
deliberation is divided into three parts :—1. The-protection of 
cables. ` 2, The protection of shipping laying cables, 3. The 
right of property in the bottom of the sea, and rules for laying 
cross or parallel lines and repairing them. Although a certain 
number of delegates sit in both Congresses, the majority of 
them belong to the legal or maritime profession, The two Con- 
gresses will hold general meetings this week, and at the end of, 
each the Minister of Postal Telegraphy will hold a levée at his 
official residence. The names of the British delegates are the 
: following :—Sir William Thomson, Prof, Carey Forster, Lord 
Rayleigh, Prof. Fleeming Jenkin, Dr. Hopkinson, F.R.S. 
Cable Protection :—Mr. Kennedy, Mr, Patley, Mr. Trevor; Mr. 
Farnall of the Foreign Office will act as the Secretary of the 

British delegation. 


IN a postscript to Mr. G. B, Bennett’s letter to Sir J. H. Lefroy 
on the comet, (see p. 623), the writer says :—‘‘ Since closing 
my letter, I have been informed that Miss North has left 
Wynberg for the interior, She is bent on depicting the 
Welwitschia. She will have to go into the Damara country to 
find one. I can scarcely believe that she has gone to such a 
distance.” i. NG z EE 


A DESPATCH from Montreal, dated October ọ, states that the 
Montreal City Council has been officially notified by the Secre- 
tary of State of the Dominion that the British Association will 
meet there in 1884, and has been asked that due arrangements 
be made. 


THE French Minister of Public Instruction presided on 
October 11 at the inaugural sitting of a new commission created 
by M. Ferry, to determine the best measures for the hygiene of 
school children. The number of members of this commission is 
forty-five, amongst whom are eight females, either professional 

ewteachers or connected with the efforts made recently for pro- 
moting female education in France. 


On October 10 the Swiss Universities celebrated the fiftieth 
anniversary of the beginning of the scientific career of Dr. 
Valentin. The five Swiss Universities and no less than twenty 
foreign ones sent him diplomas of honour ands congratulations. 
The health of the eminent physiologist is, however, so bad that 
he was confined to bed, at Geneva. 


THE first provincial dinner of the Institute of Chemistry was 
held at the Great Western Hotel, Birmingham, on Friday, the 
2oth inst., and was numerously attended, both by members 
residing in and around this Qusy centre of chemical industry and 
by members’ from Londdén. In replying to the toast of the 
evening, ‘‘Success to the Institute,” the President, Prof. Abel, 
briefly traced its history. It was established to supply the want, 
keerly felt by the chemical profession, of an organisation to 
protect their interests. Its fundamental objects were the pro- 
motion of a thorough study of chemistry and the adoption of 


whatever measures might be nefessary to advance the interests 
s 


of the®profession. A.guitable course of trgining had been laid 
down after careful consideration and the attainment of the grade 
of Member and Associate was gradually coming to be regarded 
as a proof of fitness for eleetion to technical, professional, or 
official appointments. On Fridgy and Saturday the members 
visited Earl Dudley’s Iron Works, Messrs, Chance’ s Alkali and 
Glass Works, the Mint, Gas Works, &c. 


Mr. Thomas Coats, of Ferguslie, Paisley, has hé@hded* over 
to the k@eping of the Paisley Philosophical , Institute-an_ observa- 
tory erected on Oakshaw Hill, the total value of the gift being 
12,000/, 


A SUBSCRIPTION towards the English Darwin memorial 
has been opened in Stockholm, The Swedish press warmly 
supports tthe same, pointing out that it is not money which 
England asks for, but the tribute of a cultivated nation to one of 
her greatest savants. 


A LETTER dated September 22 has been received by the Pro- 
moter of the Danish Polar Expedition; Herr Gamel, from Lieut. 
Hovgaard, in which he states that the Dijmphna is frozen in 
near Novaya Zembla, but he hoped to get*free during the equi- 
noctial gales and reach the Jenisei. All was well on board. 


THE Captain-General of the Philippine Islands telegraphs 
from Manila, October 21, that a tremendous hurricane had almost 


entirely destroyed that town, In less than an hour from its com- 


mencement not a single native house and not a single wooden 
house was left standing. Almost all the stone buildings, even 
those having iron rafters, were unroofed and made uninhabitable. 
Comparatively few casualties had taken place among the popu- 
lation. Ipa later telegram the Captain-General says that the 
authorities of Balacan and the interior of the island report a 
similar destruction as caused by the hurricane, and fifteen thou- 
sand more persons are houseless, Singularly enough, on the 
first day after the hurricane not a singl@ case of cholera occurred 
in Manila or the island. The tornado not only swept over the 
entire Archipelago, but was felt many hundred miles out at sea, 
especially to the south and west. It is believed that more lives 
have been lost by shipwreck than on land. 


AN interesting experimént has been made in Paris by M. 
Mangin, a member of the Académie d’Aérostation, A small 
balloon, measuring about 100 cubic feet, and filled with pure 
hydrogen, was Sent up, being held captive by a rope containing 
two copper wires, A Swan incandescent light having been placed 
in the gas and attached to the top of the balloon, was lighted, 
and the whole aérial machine, which was quite translucent, was 
splendidly illuminated. It was shown by systematic interrup- 
tions that the dots and dashes of the Morse system could be 
imitated for giving military signals at a great distance. ~ 


News from Verona states that the subterranean shocks con- 
tinue. Houses have been destroyed by earthquakes at Cassone, 
Brescia, and Verona, and between Campiore and Forbefice a 
landslip occurred. A severe earthquake was experienced at 
Silchar, India, and in other districts in a lesser degree on the 
13th inst. 


THE Corporation of the town of Sheffield having resolved 7 
apply to Parliament, under the Electric Lighting Act, for ex- 
tensive powers for the illumination of the borough by electricity, 
not only in the streets an@ public- buildings, but also in the 
private houses, Mr. Conrad W. Cooke, who has been ap- 
pointed consulting engineer to the Gorporation, has been in- 
stracted-to prepare aif geport upon a scheme to be adopted by 
the Corporation, 


Mr. T. V. Homes, F.G.S., M.A.I, will read a paper on 
t“ Dene-Holes,” at the meeting of, the Esséx Field Club to he 
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held at 3, St. fohn3s Terrace, Buckhurst Hill, at seven ®o’clack 
on Saturday next, the 28th inst. The paper and the discussion 
thereon ‘will have special reference to the Club’s projected 

` explorations at Grays, Purfleet,and Tilbury, Archzeologists 
and others interested in these mysterious relics are invited to 
attend the meeting. ` 


Tur New Zealand Times of September 1 contains an 
account “of the presentation of degrees at Wellington in 
connection with the;New Zealand University exafhinations. 
The chaix was occupied by Dr. Hector, Vice-Chancellor, who 
said it had beef decided by the Synod of the New Zealand 
University that the presentation of degrees should in future be 
made in public. The Chancellor being unable to be present, 
the duty of presenting the degrees had been deputed to him. 
The New Zealand University had been in operation since 1870, 
and there had been 155 graduates, of whom forty-nine had taken 
degrees. This might appear a small result, but the object of 
the University was to raise the standaré of edugation, and this 
had been done, The system of scholarslfps had been continued 
with the University course gnd a large portion of the funds had 
been spent in this wdy. For some time past the examiners had 
been appointed in London, and the degrees granted had a value, 
Tn the eyes of the cuter world, equal to those granted by the 
London University., Owing to its charter, the New Zealand 
University could not grant degrees for science, but there was 
every prospect that the barrier would soon be removed, Ir. 
Hector then referred to the disaffiliation of Wellington College, 
which has been converted into a high school for secondary edu- 
cation. The step, he said, was necessary in order that they 
might get a University College. 


A curious project in the way of recreatio&, by M.”Joyeux, is 
pnblished in La Nature. Suppose a large circular wooden 
chamber, lit.from above, but giving no view of outer objects 
from within, and rotate@ smoothly and rapidly on a vertical avis. 
A person standing in it wculd have to bend his body towards the 
centre, by reason of centrifugal force, and the more so the 
further he might be from the centre and the higher the speed. 
M. Joyeux supposes he would be subject to the illusion that the 
_ floor was inclined upwards from his position to the centre; if he 
had to place himself at an angle of 45°, the floor would seem 
inclined at this angle, and a person standing in the corresponding 
place on the {opposite side would seem horizontal, for he, too, 
would have to make an angle of 45°. Only at the centre would 
the floor seem horizontal; and if a number of persons were in 
the chamber, it is only there one would see them in their rea] 
positions, A person walking round the circumference would 
seem to be at the outside of the base of a cone, which 
turned under him. To facilitate the position of persons, 
M. Joyeux would make the floor, not horizontal, but inclining 
upwards at a certain distance from the centre. M, Tissandier 
does not feel certam that the illusions descijbed would actually 
occur, but regards the scheme as an attractive curiosity. The 
apparatus is named a p/agtoscope. 


In a recent paper to the Belgian Academy, M, van der 
Mensbrugghe seeks to explain the calming influence of oil on 
rough water, in accordance with the principle he has laid down, 
that whenever a liquid mass in motion acquires rapidly a fee 
surface, more or less, there is developed a growing quantity of 
potential energy at the expense of the kinetic energy of the mass; 
and reciprocally to a rapid diminution of free surface corresponds 
always an increase of kineti€ energy. Oil hinders the succes- 
sive superposition of liquid layers, and so, the increase of the 
kinetic energy of the liquid mass. FlRating bodies of various 
kinds (branches, sea-weed, ice-crystals, &c.) have a like action ; 
immediately after the gliding of a very small number of liquid 
layerg over them they obey the thrust that brings them to the 


e 
surface, and so render impossible the increas@of kinetic energy , 
corresponding to loss of potential energy of a large number of 
superposed layers, 

e 


IT has been observed by M, Fredericq (Bul. Belg. Acad.) 
that:the blood of _crabs and other crustaceans at Ostend has the 
same strong and bitter taste as the sea-water, and proves to have 
the same saline constitution. Crabs in brackish water, on the 
other hand, have a less salt blood, and the crayfish of rivers 
have very little of soluble salts in their blood, An exchange of 
salts seems to take place, in these animals, between the blood 
and the outer medium, producing apprommate equilibrium of 
chemical composition. This probably occurs through the respi- 
ratory organ,‘and is according to the simple laws of diffusion. 
On the other hand, the blood of sea-fishes has an entirely 
different saline composition from that of the water; it is more 
or less isolated, presenting herein an evident superiority over the 
invertebrates referred to. 


A [USEFUL complement to M. Marey’s recent method of 
applying® photography to physiological experiments (in which a ` 
bright body moving before a dark screen is photographed several 
times in quick succession) has been supplied by M. Ch. Petit in 
a process which he calls simiigravure; whereby the photo- 
graphic piciure is easily reproduced for insertion in a text? Two 
specimens are given in Comptes Rendus of October 2; one of 
them, showing the successive attitudes of a man marching at the 
parade step, the other, those of a white horse, with rider, leaping 
over an obstacle. The process is not described; but those 
pictures present at a glance (M. Marey points out) much that is 
instructive, showing, in the former case, ¢.g. the position of 
different parts of the body during the step (which was executed 
in 6-r1oths of a second). 


In the October number of Pelermann’s Mittheilungen are two 
papers of scientific interest: one on the Geology of the Balkan 
Peninsula, with map, by Prof, Franz Toula ; and the other on 
the Distribution of the Aurora Borealis in the United States, by 
Prof, H. Fritz, 


M. Liscu, inspector of historic monuments, has recently 
discovered a whole Gallo-Roman town in the environs of Poi- 
tiers. It includes a temple, 14m. long, and with 7om. of 
facade, a thermal estabhshment covering 2 hectares, and still 
possessing its piscine. hypocausts, pipes, flagging, &c., a 
theatre, the stage of which ıs 99 m. in width; entire streets, 
and more than 7 hectares of buildings (the excavations are not 
yet finished). “It is,” ae says, ‘‘a small Pompei in the centre 
of France.” The sculp-ures are in the best style, and thought 
to date from the second century, ea 


THE additions to the Zoological Society’s Gardens during the 
past week include a Vervet Monkey (Cercopithecus lalandii & ) 
from South Africa, presented by Mr. H. T. Hardcastle; a 
Common Marmeset (Hapale jacchus) from Brazil, presented by 
Miss Katie Thomason ; a Common Paradoxure (Paradoxurus 
typus) from India, presented by Mr. J. Wood ; a Naked-eared 
Deer (Cariacus gymnotis 2) from Ecuador, presented by Miss 
Lake; an Oyster-catcher (Hematopus ostragelusy, British, pre- 
sented by Mr. W. R. Temple ; a Maholi Galago (Galago maholt) 
from South Africa, deposited; a Ruff (Machetes pugnax), 2 
Redshank (Tolanus caidris), British, purchased; a Collared 
Fruit Bat (Cysonycteris collaris), bori in the Gardens. 
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COMET 1882 ó (FINLAY, SEPTEMBER 8).—The following 
ephemeris is deduced from thg same elements as that given last , 
week :— . 

e. 





ong 
, At 18b. Greenwich M.T. j 
. RA, N.P.D. Log. distance from 
h m J 1 arth un. 
Nov. 2... 9 52°7 «. IIO 23 ... O°1700 ... O*1509 
6... 9458 .. IIE 47... O1716 ... CIJA 
Io... 9 38°33 . 113 9 0°1728 ... O°1970 
14... 9 30I .. II4 27 ... O°1739 ... 0°2176 
18... Q 21I ... II5 40 ... O'175I ... 0°2368 
"af... Q 11'3 116 47 01766... 02549 


At the-time we write a sufficient number of observations before 
perihelion passage to allow of a reliable determination of the 
orbit prior to the close approach to the sun, is not available. 

By the way it strikes us itis about time that M. Crul’s name 
was disassociated fran this comet; if personal names are to 
be attached to naked-eye comets, a practice which to say the 
least, is inconvenjent, Mr. Finlay, so far as is known at present, 
has the prior clam. The system generally adopted for some 
years, of assigning letters, e, 4, c, &c., to comets discovered in 
a particular year, until their order of perihelion passage is defi- 
nitely; known, was, we think, an advantageous one, and its 
discontinuance in some quarters is a retrograde step. 


COMET 1882 ¢ (Barnard, September 10),—From the first 
observation at Harvard College on September 14, and observa- 
tions by Prof, Millosevich, at the Collegio Romano in Rome, on 
September 22 and October 7, Mr. Hind has calculated the 
following elements of this comet :— 


a Perihelion passage 1882, November 13'0967 G.M.T. 


. o t 
Longitude of perihelion a 354 47°6 
° yi ascending node .., 249 8'9 
Inclination ne ke cee vee ce 83 431 
Logarithm of perihelion distance 


1 9°97998 
Motion—retrograde. f ; 

From these elements it appears that the comet will be observ- 
able in the southern hemisphere for some weeks after it descends 
below the horizon in Europe.. At perihelion passage on Novem- 
ber 13, its rizht ascension will be about 199°'4, with 664° south 
declination, which places it near y in the constellation Musca ; 
on Deceinber ro it will be situate between the stars y and y in 
Ara, with 58° declination, and an intensity of light one-third 
greater than at the first Harvard observation, and on January 9 
its place will be near e Telescopii, with one-half-the intensity 
of light of September 14. 3 


Pons’ Comer OF 1812,—MM. Schulhof and Bossert ‘have 
publisned a continuation of their extensive ephemerides to facili- 
tate the search for this comet fiom October 28-to February 4, 
and for equal intervals of true anomaly from —97° 30’ to +82° 
30. By their new and complete di-cussion of the observations, 
including a series by Blanpain at Marseilles, which they disco- 
vered in the original, and which they consider the best of all, 
tie most probable elements in 1812 were found to be as 
follows :— 


Perihelion passage, 1812, September 15°33210 Paris M.T. 


Longitude of perihelion... 92 19 4-2 Mean 


E asċending node 253 O 43°7 > Equinox, 
Inclination 2.0. ene wee ee 73 57 358 ) 18I2°0 
Excentricity 00... 01. a. oe oe © 0°9555842 
Logarithm of perihelion distance ... 9*8904903 


_ The corresponding period is 73°18 years, but. the probable 
error of this period of revolution is + 4'5 years. Notwith: 
standing this large amount of uncertainty, MM. Schulhof and 
Bossert have calculated the effect of the action of the planets 
Jupiter, Saturn, Uranus, and Neptune during -the actual revolu- 
tion, and. find the most likely epoch of the next perihelion 
passage to be 4884, September 3°65, M.T. at Paris. 


THE TRANSIT OF VENUS.—Mr. Marth,who has charge of 
the proposed station at Montague Road, Cape lony, left for 
Cape ‘Lown in Messrs. Currie and Co.’s mail steamship Conway 
Castle on the 13th inst., gifd Mr. Talmage, of Mr. J, Gurney 
Barclay’s observatory at Leyton, groceeded in the R, M. steam- 
ship Nile on the 17th for Barbados, with Lieut._Thomson,.R.A., 
as his colleague. Mr. J. Plummer, in charge of Col. Tomline’s 
absegvatory at Orwell Park, Ipswich, with Lieut. Neate, R.N., 
have also jeft for New York, on their way to Bermuda. All 
the British expeditions are therefore ex route. re 

e -Brazil will furnish four estatigns, with similar instrumental 
equipment, including equatowials of 6 inches aperture. x M. 
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Cruls ptoceeds to a point in the Straits of Magellan, and Baron 
de Jeffé, of the Brazilian Navy, to St. Thomas. The other 
stations will be Pernambuco, and the Imperial Observatory at 
Rio Janeiro. M. Faye, who made a communication to the Paris 
Academy of Sciences on tht 16th inst., in the name of the 
Emperor of Brazil, who takes.a jively personal interest in his 
observatory, mentions that it is in contemplation. to effect a chro, 
nonetric connection of the station in the Straits of Magellan 
with Montevideo, an important undertaking, 4s viewed with 
reference @o the telegraphic determination which the Board -of 
Longitudes is about to execute across the American continent, 
from Montevideo or Buenos Ayres, to Santiago and Lima. 
. 


a 


A SPECTROSCOPIC STUDY OF CHLOROPAYEL* 


THE study of chlorophyll has great fascination ; it also has its 

diffimlties. We did not propose adding to the many 
elaborate attempts te isolate and purify this body; but the beauty 
and definite character of the spectrum which it gives induced 
us to try whether some insight into its’ character and constitution 
could not be obtained from the study of the spectroscopic 
changes whicht can be’made to undergo ; and as one of us bas 
already shown that in the case of the cobalt salts, tfe spectro- 
scope enables us to follow many chemical changes, we thought 
that it might be ‘possible to interpret the -Spectroscopic changes 
of chlorophyll, and so gain some knowledge of the properties 
and nature of this body. - 

The extraction of the green colouring matte: from leaves was 
effected in most cases by breaking up the leaves in a mortar with, 
a mixtuie of two parts of alcohol and one of ether. The colour 
of the liquid thus obtained is of a dark green, varying in shade 
according to the nature of the leaves used, and the solution 
always has the well-known 1ed fluorescence, This liquid, when 
examined spectroscopically, gives what is known as the chloro- 
phyll spectrum. According to Krauss, it consists of seven 
bands; the three at the most refrangible end-of the spectrum 
are difficult, as Krauss says, to observe, and with our source of 
light, a gas-flame, we could see in an ordinary chlorophyll solu- 
tion little or nothing of them; but under special circumstances, 
which will be described further on, the least refrangible of the 
three becomes very visible. We have gonfined our observations 
principally to the four least refrangible bands. Other solvents, 
such as chloroform, disulphide of carbon, benzene, &c., were 
used’ éccasionally; they give a similar spectrum, but in most 
cases they do not dissolve the colouring matter so readily as 
alcohol and ether do. The ethereal solutién appears always.to 
give a clearer and more brilliant spectrum than the alcoholic 
solution. 
above described from. tha majority of the leaves we have exa- 
mined. i 

Among common outdoor plants, the vine and the Virginian 
creeper may be cited as apparent exceptions, giving a different 
spectrum, (Fig. 2.) The second band in this.case has moved 
towards the more reftangible end of the spectrum, the band from 
589 to 573 has disappeared, and now there is a very marked 
band from 545 to 532. The cause of this change in the spec- 
trum we shall explain further on. 

Fig. 1 then, as far as it goes, represents the spectrum.given by 
the alcohol and ether extract of most leaves. It is important at 
once to give a definite meaning to the term chlorophyll, and we 
would therefore state that we mean by it the body or bodies 
capable of giving fhis particular spectrum, and of course we 
found our conclusions on the assumption that a particular 
absorption-spectium is a complete ‘identification of a substance. 

As is well known, the exact position of these bands alters 
with the solvent used; in all cases, when no mention is made 
to the contrary, a mixture of alcohol and ether is the solvent we 
have used. Apparently the statement that the higher the 
specific gravity of the solvent, the nearer are the bands to the 
red end of the spectrum, is not in all cases true, for we find that 
the chlorophyll bands are nearer to the red in carbon disulphide 
than in chloroform. All our*observations have been made with a 
Dasaga’s spectroscope having a single heavy glass prism, and 
the position of the bands is givéh in mullionths of a meter, 
reduced from the gbservations by” graphical interpolation. 
Capt. Abney has also been kind enough to take photographs of 
the different spectra, and these agree with our eye observations. 
They also prove that there are no bands in the ultra-red. . 

The first point we would note with regard’ to chlorophyll’ is 
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Fig. 1 shows the spectrum of the solution obtained as ' 
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that, as far as oureexperiments go—and we have now tried a 
large ntimber of different leaves—although there are apparent | 
exceptions, this particular substance we call chlorophyll exists fh 
all green leaves. : ` 
If ‘thinner-and. thinner strata, or more and more dilute sola- 
tons of the same thickness be aamined, the fainter bands are 
-oo séen gradually t6 fade out, and what is of importance, the | 
“= dominant band, the last to disappear, thins out to a band from 
670 to bhp. 
> Passing over a latge number of ‘experiments on -ofher points, 
- we shall limit our present communication as far as posfible to an 
„account of ‘the action of acids and alkalis on this so-called 
chlorophy?. ° 
~ Slt is, a body exceedingly sensitive to the action of acids. 





if 


for instance a mere trace of hydrochloric acid gas be introduced | 


into.theair of a test-tube containing a chlorophyll-solution, on 
shaking the tube, the 628 band will be found to Imve moved 
“slightly towards the blue, and the next band to have becowe 
fainter. 
628-band, is very remarkable; the addition of acid gradually 
cattses this band ‘to move bodily towards the blue, till it reaches 
§99, So constant and complete*is this action, that the 
yosition of the band-is an-indication upto a certain amount of 
‘the quantity of acid presek, On adding a little more hydro- 
“-ghloric‘acid gas to the aif of the test-tube, and again shaking, 
Ahis second band will be found to have moved from 615 to 595, 














This action of the-acid, specially with regard to the | 


| and the disappearance of the 589 band, the other two. 


| 

































the:s89——573 band will have disappeared, and the other band at 
§45—532 will remain unmoved, but will have become much 


" 


ú 4 





and to give no longer the original, but the second spectrum, Let 
-the evaporation take place at ordinary temperatures in a current 
‘of air, or under the air-pump, then, on at once redissolving the 
<: residuė, no change will have occurred ; if, however, after the 
evaporation, the dry mass be kept for a short time, it will 
change even at ordinary temperatures, Further, if the alcoholic 
solution be diluted with water, and then boiled, the body giving 
spectrum No, 2 is formed ; and the addition of certain salts, sueb 
48 mercuric chloride, ferric chloride, &c., causes a similar 
change. Alum precipitates the colouring matter, and if the 
‘precipitate be collected, washed, and dried at ordinary tempera- 
“tures, and again dissolved, it will give thesgcond spectrum, On 
athe other hand, basic acetate of lead precipitates the chlorophyll 
~ Anchanged, « 
so Acids, heat, metallic solutions, all action the chlorophyll, and 
“al give-rize to‘an identical spectrum, and therefore, we con- 
clude, tothe same body. Further, it is of interest to note the 
‘identity of these processes with those used to coagulate albumin, 
~-gnd consequently the probability that the change in both cases is 
of a similar character. 
“Since these changes are produced by precesses and reagents 
“which differ so materially, we are, bound to conclude that the 
change is a molecular, not a chemical one. In these cases the 
deast refrangible band dogg not alter, for if the solution be 
iluted, it always thins glown toa band from 670 to 660; the 
other three bands, on the contrary, all®change, the 628—6e7 





the 544-531 band becoming very much darker. In fact, 

although a shadowy indication of this last band is constantly 

“yisiblein the normal solution, it is often so smallin amount that 
+ 








‘or above, then on redissolution it wilf be found to have changed | it should be regarded rather as an accidental impurity than asa 
| necessary part of the normal spectrum. 
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| ration of chlorophyll into a green and a yellow body by means 
of benzene. Observation shows, péwever, that the band-giving* 


darker. On still further increasing the ampunt of acid, the 
second band comes to 611—589, and now a new band appears 
from 573—558, and the band at 545—532 has also again ine 
creased in intersity. Furcher, the blue end of the spectrum. has 
considerably opened. This spectrum, Fig. 3, is permanent, for 
| on adding more acid, even a large amount of liquid acid, no- 
further alteration takes plece. 
on chlorophyll appears 
| shown by the two drawings 


maining unaltered in posit 
band has moved to its furthest extent, and a new band b 
peared at 573—558, the most and least refangible of: th 


interest and importance, owing to the fact that these changes do 
not arise from the formation of any chlorine-compound, but ar 


| Carbonie acid is without action on the chlorophyll, 


| and 3, is the presence in the latter of the band at §73—~558. 


i ; doubt they do produce marked effects, specially at: the: bl 
“moving towards the blue, the s89—5%3 baad disappearing, and | 





























The action of hydrochloric acid 
tien to be very definite, aed. is well: 
Figs. 2 and 3,;which represent: tw 
first the movement of the 628 banc 








ey 


well-warked stages ; in the 


on; in the second: (Fig: 3) 


bands remaining still unaltered in position. 


We have described in detail these spectra, for they haveg 


produced by the action of the hydrochloric acid: simply asan 
acid, Substitute any strong acid, sulphuric, nitric, &c., for the: 
hydrochloric acid, and exactly the same changes will occur, 
Use a weak acid, an organic acid, such as tartaric, citric, oxalic 
&c., ard the action does not go beyond the first stage (Fig. 2). 


There is also another way in which the same changes may be 
brought about without the presence of acid, namely, by the 
application of heat. If, for instance, the solution of chlorophyll... 
be evaporated to dryness on a water-bath at a temperature of $0" 

* 
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D Again, the essential: 
and characteristic distinction between the two spectra, Figs,.2 


This band, as far as we know, is produced solely by the presence. 
of a strong acid in considerable excess, and all specimens of 
chlorophyll, either norma! or not, yield it on the addition of 
hydrochloric, nitric, or sulphuric acid. : Ue oneg 

There is obviously a considerable resemblance between these 
three spectra, but at present, notwithstanding the beautiful work 
of Abney and Festing, we can hardly deduce from ‘these indica: 
tions alone the nature and relationship between these B 


With regard to the different purifying processes:that have been: 
used for obtaining chlorophyll from leaves, &e., in some cases: 
the normai chlorophyll has been extracted ; in others the leaves 
have first been dried at steam--heat, or the alcoholic: solution: 
has been boilad, and it is the a-chlorophyll that has been 
tained, We have tried several of these processes, and, efficaci 
as they undoubtedly are in removing many, if not all, of theo 
numerous bodies existing in more ôr less intimate connéction 
with the chlorophyll, stil Wey appear to produce really no 
change in the spectrum. With regard to general absorption, n 


of the spectrum; this is well seen in the methogs of puri 


recommended by Conrad. Hg obtained, as he believed. sepa- ; 
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body, the chlorophyll, remains quite unchanged by the benzene, 

* but that certain bodies which absorb in the blue are insoluble in 
this menstruum: hence the change in colour, 

Hydrochloric acid has apparently considerable power of, de- 
stroying certain of these blue-absorbing bodies, for on adding 
this asid to an ordinary chlorophyll solution, blue rays come 
through, where before the addition it was quitedark. This fact 
has also tbis application: by means of it chlorophyll can be 
obtained more free from blue-absorbing matter than in any other 
way we are acquainted with, If to aa alcoholic chlorophyll solu- 
tion dilute hydrochloric acid be added, a precipitate is obtained, 
and if this be washed, dried, aad dissolved in ether or in a mix- 
ture of alcohol and ether, it gives a solution which shows, not 
only the bands of theea-modification, but also a band at the blue 
end of the spectrum, whick was before alluded to, quite dark 
and distinct from, 513 te 499. In all probability this band is 
present in other cases, but is masked by general absorption. 

The action Of alkalis on chi rophyll is quite as marked and as 
characteristic as the action of acids. Oa adding either an alco- 
holic or an aqueous solution of potash or soda to a chlorophyll 
solution, two eff:cts are produced: one is the fading out of all 
except the least refrangible, the dominant band, and the other is 
the spread of this band towards the blue, extending from 674 
to 628. The action of alkali does not, however, stop here, for if 
a considerable excess be present, another, and an exceedingly 
interesting change sets in the dominant bani now from 674 to 
$28 dividing into two distinzc bands, one from 674 to 660, and 
the other from 646 to 632; then if sufficient alkali be present, 
the 674 to 628 band gradually becomes fainter and fainter, 
and ultimately the one from 674 to 628 alone remains. 

e same changes can be brought about with the a- and 
A-chlorophyll, but with far more difficulty. To change these 
varieties the potash or soda must be stronger, and the con- 
tact longer. With ammonia we believe we have broken this 
band up, but in almost all cases ammonia is without action 

“on these modified chlorophylls, and it is quite clear that, as 
regards the action of alkalis, the a- and 8-chlorophylls are far 
more stable than normal chlorophyll. There are otherand more 
convenient methods for preparing this one-banded modification 
of chlorophyll, One is to evaporate an alcoholic solution of 
chlorophyll to dryness over a water-bath; then treat the residue 
with water, which washes out a soluble yellow subs‘ance, varying 
very much in amount with different samples of chlorophyll; and 
then evaporate the residue several times to dryness with a 
mixture of equal parts of ammonia and water, Another method 

gs to act on the chlorophyll with a solution of copper sulphate ; 

“the precipitate formed is washed with water until all the copper 
is removed, then dried, and dissolved in alcohol and ether. 
It gives a spectrum identical with that obtained by the 
ammonia process, and like it the band is capable of being 
split up into two bands. In the filtrate from the above 
precipitate there is always much chlorophyll remaining, 
but this, curiously enough, has aiso been modified, and 
now gives only the one-band spectrum. When we first obtained 
this one-banded substance, the position of this band appeared so 
nearly to correspond with that of the dominant band in a strong 

elution, that we were inclined to believe that we had really 
separated the bodies giving the more refrangible bands, from 
those which give the less refrangible; but evidently this is not 
the case; neither does it now seem at all probable that such a 
separation wouid be possible. 

We have used the term one-banded modification of the 
chlorophyll, and are aware of the possible ampiguity that this 
band can be split into two; but this change is really brought 
about only by the continued action of alkalis, for on simply 
diluting the solation down even to the vanishing point of the 
band, there is no indication of two bands being present. 

The solutiongf this one-banded substance is still of a beautiful 
green colour, and is very remarkable for its stability; neither a 
trace nor an excess of acid of any kind pro@uces gny change in 
its spectrum, and it may even be dissolved in strong sulphuric 
acid and reprecipitated by water without alteration. 

If the action of caustic potash or soda be pushed to an extreme, 
for instance if chlorophyll be heat with solid potash, then it is 
apparently completely decomposed, the dominant band disap- 
pearipg, and two bands different in position from any of the 
former ones being produced ; these are shown in Fig. 6. 

To return now to the fact of qjfferent leaves giving different 

e ` Chautard, as Jong ago as 7836. mentions this; he naturally concludes 
that it is the original dominant kandyspliPup (Campi rend , lxxvi, 570). 

e 


spectra® for instance, when -vine-leaves are greated with alcohol 

and ether, the liquid. gives strongly the a- not the normal spec- 
tum. As is well known, the juices of the vine-leaf’ are: very. 

acid: consequently during the extraction of. the: colouring- 
matter, the acid has time and opportunity for action, and hence 

the cause of what appears at figst 40 be an anomaly. In the:leaf 

itself the chlorophyll is in the normal condifion, for if to the 

bruised leaf precipitated calcium carbogate or carbonate of ‘soda 

be added, together with the alcohol and ether, the filteged liquid 

then gives? not the a- but the normal spectrum; and even withe 
out the afdition of the calcium carbonate, on rapidly extracting 

the colouring-matter from the leaf and examining it immediately, 

the spectrum is normal, It is therefore evident that although 

both chlorophyll and acid are present in the leaf, they are not 

under such conditions that they can act on one another; but 

bring them into solution, and the change commences: iti 
diately. e oe 

Virginia creepers Bizonia, and other leaves, act exactly like 
the vine, The acid in the Bigonia can be entirely removed by 
water, and if the colouring-matter be then extracted, it gives the 
normal spectrug., « 

The way wemow gentrally adopt in extracting the chlorophyll 
from leaves is to add with the alcohol and ether precipitated 
calcium carbonate ; then, whether the juice of the leaf be very 
acid or not, is a*matter of indiffererf€® ~ We have already stated ` 
that in all the different leaves which we have examined, the. 
chlorophyll has been found to be in the normal condition. Thi 
applies of course only to freshly-gathered leaves ; the chlorophy 
in gathered leaves gradually changes, and passes over the a+ 
modification, the time required for this change varying with the .. 
leaf and with external circumstances ; whether the leaf be ex- 
posed to light, or kept in the dark, does not appear to affect the 
result. Pear leaves, after being gathered for thres weeks and 
kept in a dry room, yielded both normal and a-chlorophyll ; the 
change apparently had just begun. The chlorophyll in some 
vine leaves that had been gathered less than ten days had com- 
pletely pagsed oveg to the a modification ; but similar leaves, 
gathered at the same time and kept in water, gave:only normal 
chlorophyll, Remembering how easily the solid normal chloro- 
phyll passes over to the a-modification, it is evidently not 
necessary to suppose that the acid in the leaf is the cause of this 
change, 

The chlorophyll having passed over to the a-modification, 
remains with wonderful pertinacity in the dead leaf, Dead pear 
leaves which had fallen from the tree seven months ago still gave 
a brilliant spectrum of a-chlorophyll, and even an alcoholic and 
ether extract of tobacco gives this spectrum. 

The solutions of chlorophyll obtained by the direct treatm: 
of leaves with alcohol ang ether, contain. a large number o 
substances, and the chlorophyll, as well as the other. bodies, 
undergoes change on keeping, The length of time during which 
these solutions retain their green colour varies very much ; 
expose them to light, and the rapidity of the change is enor- 
mously increased, If acid be present in the solution, the chloro- 
phyll quickly passes over to the a-modification, and even if the 
extract has been made with calcium carbonate present, the same 
change occurs, only more slowly. These changes take place 
even inthe dark. Besides this change of the chlorophyll, other 
and more complicated changes occur. Solutions from some 
leaves can be kept in the dark apparently without change. for. 
months, whereas others rapidly alter, and the chlorophyll dis- 
appears from theme The extract from rhubarb, for instance, 
very soon changes, the solution becoming of a tolerably bright 
red colour, and the chlorophyll bands disappearing, This rd. 
substance and the other products of decomposition from. their 
solutions do not give visible spectra, and the same remark 
applies to at least the majority of the colouring matters in 
flowers, If these green solutions be exposed to light, they are, 
without exception, rapidly decomposed, and lose ent'rely their. 










green colour, becoming either red, yellow, or of some inter: ==) 


mediate shade, Brilliant sunshine in an hour or two will.com- 


pletely decompose all the chlorophyll in a dark green solution, = 


not even a vestige of the dominant band remaining, If a solu- 
tion of the a-chlorophyll, dissolved in alcohol and ether, be- 
exposed to light, it is far more difficult of decomposition, and 
will withstand its action fpr a few days. That this stability is 
not due to the absence of certain substances in the solution of 
the a-modification, is shown by dissolving some of this modified 
chlorophyll in a normal and readily decomposable solution, when 


it will be found that, although there will be a change of colour. 
Mee 
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owing to the decomposition taking place ia such a solution, still 
the green colour from the modifed chlorophyll will long remain, 
A single drop of hydrochloric acid added to the gieen extract, 
although it at once changes the brjght green to a darker and 
browner'green, enables the solution to resist this action of light 
to a much greater extent-than iscogld have done if no acid had 
been added. i 

Tn the one-banded-modjfication of chlorophyll we appear to 
have a- body on which light has no action ; solutions of this 
body bave been, for the last three months, “exposed continuously 
to all the light and sunshine we could get, and they “are un- 
changed in colour and constitution ; another proof of the really 
wonderful sfabilityeof this substance. Again, as a confirmation 
of the properties and formatjon of this form of chlorophyll, a 
single drop of sulphate. of copper added to an ordinary 
chlorophyll extract renders the green colour of the solution 
permanent, © 

The very striking change of tint which occurs when a strong 
chlorophyll solution is very considerably diluted, whereupon it 
changes from a dark to a hght yellowish-green, forcibly suggests 
to u»the probability that the difference in shade ofsold leaves as 
compared with young ones, is due to thé same cause, namely, 
the greater ðr smaller amount of chlorophy!l in a given area, 





ON A METHOD OF INVESTIGATING EX- 
PERIMENTALLY THE ABSORPTION OF 
RADIANT HEAT BY GASES? 


"THERE are grave objections, which have been only partially 

overcome, to almost all the processes hitherto employed for 
testing the diathermancy of vapours, These arise chiefly from 
condensation on some part of the apparatus. Thus when rock- 
salt is used, an absorbent surface-layer may be formed ; and, 
„When the pile is used without a plate of salt, the effect of radiant 
heat may be to cool it (the pile) by the evaporation of such a 
surface film. The use of intermittent radiatign is liakle to the 
same objection. 

Some time ago it occurred to me that z4is part of the difficulty 
might be got rid of by dispensing with the pile, and measuring 
the amount of absorption py its continued effects on the volume 
and pressure of the gas or vapour itself. 

Only preliminary trials have, as yet, been made. They were 

carried out for, me by Prof, Mac-Gregor and Mr. Lindsay, 


a. 





Their object was frst to find whether the method would work 
well, second (when this was satisfactorily proved) to find the best 
form and dimensions for the apparatus, 

The rough apparatus is merely a double cylinder, placed ver- 
tically. Cold water circulates in the jacket, and steam can be 
blown into the double top. The changes ia the pressure of the 
gas are shown bya manometer (J tube at the bottom, which 
contains a liquid which will not absorb the contents. This 
apparatus was 4 feet long, with 2 inches internal radius. The 
results of a number of experiments sh®w that it should be shorter 
and much wider, The former idea I was not quite prepared for, 
the latter is obvious. > 

The effects on the manorfeter are due to five chief causes :— 

1. Heating of the upper layer of gas Wy contact with lid. 

2. Cooling i PN S os sides. 

3. Heating of more or less of the column by absorption. 


* Letter from Prof, Tait, read by Sir W. Thomson at the Southampton 
meeting of the British Association 


e 
4. Cooling of do. by radiation. . 
š 5 ay contact. 

(1) and (2) only are present ina perfectly diathermancus gas, 
and ina perfectly adiathermanous gas or vapour. 

All five are present in a partially diathermanous gas or vapour. 

The preliminary experiments show that the manometer effect 
is only very slightly less for dry olefiant gas than for dry air, 
while moist air shows a markedly smaller effect than®either of 
the others. 

This is conclusive as to the absorption of low radiant heat by 
aqueous vapour, but it shows also that the absorption is so small 
as to take place throughout the whole column. 

Even with the present rude apparatus I hope soon to get a 
very accurate determination of the absorbing power of aqueous 
vapour, by finding ın what proportions olehant gas must be 
mixed with air to form an absorbing medium eguivalent to 
saturated air at different temperatures. e 

I bave to acknowledge valuable hints from Prof. Stokes, who, 
before I told him the results I had obtained {1hus knowing merely 
the zature of the experiments) made something much higher than 
a guess) though somewhat short of a prediction, of the truth. 

In these preliminary trials-no precaution was taken to exclude 
dust, The results, therefore, aie stu] liable to a certain amount 
of doubt, as Mr, Aitken’s beautiful experiments bave shown. 

The point of the method is that there can be no question of 
‘surface layers. 


[Since the above was wricten, Messrs, Mac-Gregor and Lindsay . 


have made an extended series of experiments with dry and moist 
aw, and with mixtures of dry air and olefiant gas in different 
proportions. The cylinder employed was 9 mches ın radius. 
The results will soon be communicated to the Royal Society of 
Edinburgh.—P. G. T.] 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OxrorD.—In addition to the courses in Natuial Science de- 
scribed in last week’s NATURE, the fcllowmg will be given 
during the present Michaelmas term :—Prof. Pritchard will 
give a course of six lectures cn the Theory of the Transit 
Instrument, Equatorial, and Sextant, to be followed by six 
lectures on the Lunar, Theory. There will be eight lectures 
on Instrumental Practice, and eight ‘‘ Evenwgs with the Tele- 
scope,” the latter being cf a popular and untechnical character, 

Prof, Lawson has announced the following courses of lectures 
for the ensuing year at the Botanical Gardens :— 

Course I. Vegetable Histology ; Michaelmas Term, 1882. 

Course II. Special Morphology; Lent Term, 1883, and 
Trinity Term, 1883 (continued). 

Course III. Descriptive Botany ; every Saturday im Lent and 
Trinity Terms, 1882. 

Prof. Prestwich gives a course on Theoretical Geology at the 
University Museum, and Prof. Westwocd on Certain Groups of 
Anthropeda. 

The Regius Professor of Medicine gives notice that an 
examination for certificates in Preventive Medicine and Public 


Health will be held this term, and secondly that Bachelors of @™ 


Medicine may proceed to the degree of Doctor in any term, on 
due notice being given. 

Natura] Science Scholarships are offered this term at Ballio} 
and at Christ Church, 

The notice issued by Balliol College states there will be an 
election to a shglarship on the foundation of Miss Hannah 
Brackenbury, ‘‘for the encouragement of the study of Natural 
Science,” worth 80/7. a year (552, and tuition free), tenable 
during residence for four years: open to all such candidates as 
shall not have exceeded eight terms from Matriculation, This 
examination will begin on Thursday, November 16, at ten 
o'clock. Papers will be set in the following subjects :—(r) 
Mechanical Phifosophy and Physics ; (2) Chemistry ; (3) Biology. 
But candidates will not Ee expected to offer themselves in more 
than two of these. There will be a practical examination in one 
or more of the above sub:ects, ifthe examiners think it expedient. 
There will also be an optional paper in Mathematics; and the 
literary qualifications of the candidates will be tested by an 
English essay, or by a paper of general questions. s 

At Christ Church af Zast one scholar will be elected in Natu- 
ral Science. Papers will be $t in Biology, Chemistry, and 
Physics, but no candidate will be allowed to offer ntore than two 
of thgse subjects. An optional paptr will be set in Elementary 
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Mathematics. Candidates will be tested in Classics, and Te- 
quired to show sufficient knowledge to. pass Responsions. The 
emolument is 807. annually. The examination begins on Novem- 
ber 23. Candidates must not have exceeded the age of nipeteen. 
The election in the-first place is for two years. The tenure will 
be renewed for another two years if the College is satisfied with 
the progress and good conduct of the scholar. For special reasons 
the schofarship may be prolanged for a fifth year. 

The formation of the new Boards of Faculties will not be 
proceeded with this term ; it is proposed to defer the eléctions 
till a day not later than February 3, 1882. The appointment of 
examiners will therefore rest this term with the Vice-Chancellor 
and_Proctors as before. 

Prof. Max Muller has been elected a permanent Delegate of 
the Clarendon Press, 


~ CAMBRIPGE?——Mr, James Ward is appointed Lecturer on the 
Science of Education at Cambridge for the present year; Mr. 
W.N, Shaw, of Emmanuel College, is approved as a teacher of 
Physics, and Mr. J. N. Langley, of Trimty College, as a teacher 
of'Physiology for the purpose of Medical Studies. 





` SCIENTIFIC SERIALS 


Sournal of the Franklin Institute, October.—Mohr’s geo- 
graphical theory of’ earth-pressure, by G. F. Swain.—The 
platinum-water pyrometer, by J. C. Hoadley.—Experiments on 
the fatigue of small spruce beams, by F. E. Kidder.—Theory of 
the stereoscope, by W. Leconte Stevens.—Report on European 
sewerage systems, &c, (continued), by R. Hering—The manu- 

"facture of potash alum from felspar, by H. Pemberton, jun.— 
Report of the committee on the Fowler cloth-cutting machine. 


Revue internationale des Sciences for September, 1882, con- 
tains: On the psychology and writings of Broca, by M. Zab- 
rowshi.—On the structure and on the movements of the proto- 

> plasm in the vegetable cell, by H. Frommani.—On orientation 
and.its organs in man and animals, by M. Viguier. 


SOCIETIES AND ACADEMIES 
wo SYDNEY 

Linnean Society of New South Wales, August 30.—The 
president, Dr. James C. Cox, F.L.S., &c., in the chair.—The 
following papers were read +—By the Rev. J. E. Tenison- 
Woods, F.G.S., &c., Botanical notes on Queensland, No. 4. 
This paper contained the author’s observations on some of the 
Queensland species of Afprtacea, chiefly of the Zucalypti.—By 
the Rev, J. E. Tenison-Woods, F.L.S., &c., &c., on a coal 
plant from Queensland. This is an account of a fossil species 
of Lguisetem found in the Ipswich coal beds, and provisionally 
named Æ, votiferum, from the wheel-like shape of the dia- 
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has bten unwell, but promises a complete memoir on- the subject 
shortly.—Brazilian missions for observation of. the: transit of 
Venus, by M. Cruls. These are four in number, and-will.act at 
St. Thomas, Magellan, Pernambuco, and Rio de Janeiro; the 
respective heads being Capt. Jeffé, M. Cruls,,M: Lacaille, and 
Capt. Jacques. Each station will have a 6-in., equatorial,.a 4}-in. 
astionomical telescope, a meridian instrument with collimator,.an 
excellent compensated pendulum, elegtric chronograph, &c.. A 
chronometric junction of Magellan with Montevideo will be un- 


-dertakef—On the comet.1812 (Pons) and its approadhing return, 


by MM Schulhof and Bossert.—On the metric and kinematic 
properties of'a sort of conjugated triangles, by- M. Stephanos.— 
Ordinary and extraordinary indices of refractgon of Iceland spar 
for rays.of different wave length as far as the extreme ultra-violet, 
by M. Sarasin. The measurements 1eferred.to the principal lines 
of the visible solar spectrum and the mes of cadmium (induction 
spark) leetween two cadmium points). M. Soret’s fluorescent 
ocular was used fer the ultra-violet lines. The columns for the 
two prisms used show satisfactory agreement, as do also the 
author’s values.for the ordinary index four D and F with those of 
M. Mascart and M. Cornu,—The forces of induction which the 
sun develop in bodfes by its rotation vary, all other things 
equal, in inverse rati® of the squares of the: distances, by M. 
Quet.—On M. Helmholtz’s theory of double electric layers ; 
calculation of*the magnitude oe molecular interval; by M? 
Lippmann, The interval e he calculates to be 1-35,000,000mm., 
which it is interesting to compare with the number, nearly the 
same (1-30,000,000) arrived at by Sir William Thomson by quite 
another way, for the minimum distance separating copper from 
zinc.—On the electrolysis of hydrochloric acid, by M. Tommasi, 
He examines! the two cases of concentrated and dilute acid, 
platinum: electrodes being used.—-On the reduction of. nitrates 
in.arable landi by MM. Dehérain and Maquenne. Nitrates, in 
being reduced, in arable land, liberate under certain.conditions 
protoxide of nitrogen. The reduction occus only in arable land, 
containing much organic matter, and. has been observed only 
when. thg atmosghere of the ground was absolutely free from 
oxygen.—On the industrial richness of crude alunite, in powder, 
by M. Guyot. The proportion of the base varies considerably 
(17°5 to32 per cent.).—On chronic poisoning by.antimony, by 
MM. de Poncy and Livon. A cat wejghing 867 gr. at first was 
made to absorb, in a regular progressive way, 0'628 gr. of white 
oxide of antimony between April 26 and August 13. The 
animal did not pass through a period of embonpoint (as with 
arsenic), but it gradually fell into disease, took diarrhoea and 
died. All the tissues were pale and colourless, and nearly all 
the organs showed fatty degeneration.—Two maps of part of 
the Newfoundland coast, by Admiral Cloué, were presented. 
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g UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN, That the neat Half-yearly Examina- 
tion for MATRICULATION in this University will commence on MON- 
DAY, the rth of June, 1882 In addition to the Exammation at the 
University, provincial Examinations will be held at Queen’s College, Big- 
mingham , University College, Bristol, the Ladies’ College, Cheltenham 
( Lor Ladies ouly), the Literary Institute. Edinburgh; the Royal Medical 
College. Epsom, St Benedict's College, Fort Augustus, Milton Mount 
College, Gravesend (for Ladies only) the Yorkshire College, Leeds; the 

, Liverpool Institute, Liverpool; the wens College Manchester; the School 
of Science and Art, Newcastle-on-Tyne; Firth College, Sheffield , Stony- 
hurst College. and St Cuthbert’s College, Ushaw 

Every Candidate 1s required to transmit his Certificate of Age to the 
Registrar (University of London, Burlington Gardens, London, W ) at least 
Fourteen Days before the commencement of the Exanmmnanon 


ARTHUR MILMAN, M.A., Registrar. . 
. 


OWENS COLLEGE, MANCHESTER. 


A GILCHRIST SCHOLARSHIP, of the value -of £50 a year, and 
tenable for three years at the College, is offered annually to the Candidate 
who shall stand highest at the June Matriculation xamimation of the Uni- 
versity of London, provided that he passin the Honours Divisign Candi- 
dates, whosé age must not be over 20 on the first day of the Examination, 
are required to send in their names, with certificates of age and testimonials 
to character, to the Princtpal of the College, on or before the rst June. 

Further particulars will be forwarded on application 


J. HOLMES NICHOLSON. Registrar 


April agth, 1882. 





BROWNINGS 
ACHROMATIC 
. ELH SCOPrvES. 


Achromatic Telescope, with 23-inch Object-glass of the 
finest quality, 36-mches focus, with Celestial and Terrestrial 
Eye-piece, on Browning’s Improved Equipo'sed Tripod Stand, 
which enables the observer to command the Zenith, the Tele- 

scope with Rack Adjustment in Case, 


£10 Os. Od. 


CATALOGUE OF ACHROMATIC TELESCOPES, 
ASTRONOMICAL AND TERRESTRIAL, 
SENT FREE BY POST. 


JOHN BROWNING, 


‘OPTICAL INSTRUMENT MAKER TO, THE’ ROYAL 
- OBSERVATORY, &c. j 


63, STRAND, LONDON, W.C. 














WEBE?’S 
CHESTS 


PLATE 
CUTLERY 


COMPLETELY 
FITTED, 


All Sizes in Stock. 








SPECIAL 
DETAILED LIST 
FREE. 
m Rootes e 
e 
OXFORD STREET, WEST END; 
AN 
MANSION HOUSE BUILDINGS, E.C., 
: LONDON. 
. e 7 


NEGRETTI & ZAMBRA’S 
THEODOLITES, Aa 
LEVELS, “* 


Circumferentors, 
MINERS’ DIALS, 
POCKET 
COMPASSES, 


Drawing 
INSTRUMENTS, 


RULES AND 
SCALES,” 
ALTITUDE 
ANEROIDS, &c. 


: Tlustrated Price Lists posted Free, ` 
NEGRETT] & ZAMBRA, . 
SCIENTIFIC INSTRUMENT MAKERS TO 
Her MAJESTY THE QUEEN, . 
Holborn Viaduct, 45, Corniull, &* 122, Regent St., London. 
FHOTOGRAPHERS—CRYSTAL PALACE, SYDENHAM. 


‘ 
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MICROSCOPES. . 


° 
Unequalled by any other Maker at the same Price. Intending Purchasers 
- should apply to the Manufacturer, 


EDMUND WHEELER, 





NATURE 


` 


, tay k a : ; 
LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON,’ NATURALISTS’ and® MICROSCOPISTS’ 


. STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 


e Through ians T. B has not last wenk ent 1 his mual imbes te his sA 
i ` ~ | scribers, but will resume as soon ssible. Meanwhile his son can sen 
48N, Tollington Read, Holloway, N., London. out Annei longispina, lene crystallinus, Fredericella sultana, 
a Mehcerta ringens, Hydatina seata, Hydra, Volvox globater, Mussels, 
ST. THOMAS’S HOSPITAL MEDICAL Creyfish, Sec., if required. : e 
We «| We 


COLLEGE, °° 


ALBERT EMBANKMENT, S.E. 


The Summer Session will commence on May xst. Students who have 
passed a Preliminary Examination are informed that under the new regula- 
tions of the Royal College of Physicians, it 1s an advantage to begin in the 
Summer Session; thoge entering in summer are also eligible to compete for 
the Science Scholarships of £100 and 460, awarded in October. : 

‘There are numerous Prizes and Schclarships, and all appointments are 
open to Students avithout*extra 

Special Classes for the Examina 
throughout tRe year 2 

A Register of Approved Loċgings and of Private Families receiving 
Students to reside, is kept in the Secretary’s office. T 

Prospectus and all particulars can be obtained from the Secretary, Dr. 


GILLESPIE. 
é W M. ORD, M.D., Dean. 


.VICTORIA (PHILOSOPHICAL) 
INSTITUTE. 


NEXT MEETING, MONDAY, May r5, at 8 o'clock Paper by Profe 
Lionex S. Beare, M.D., F.R.S. "y 
F. PETRIE, Capt., Hon, Sec. 


House of the Institute, 7, Adelphi Terrace, Charing Cross. 


A Society of English and Foreign Men of Szience and Authors (and 

» others desiring the privileges of Membership) for the purpose of investi- 

gatmg fully and impartially any important questions of Philosophy and 

cience especially those that bear upon the great truths revealed in Holy 

Scnpture.—Members at present, g50-—two-thirds being country and foreign. 
Applications for Membership to be addressed to the Hon, Secretary. 


ILLUSTRATIONS to HOUSTON’S 
PRACTICAL BOTANY. xst Series, 17 Plates, 1s, 6@ ; 2nd do., 13 
Plates cf Spring Flowers, rs. To be had only of the Artist, Mrs. 
BARNARD, Leckhampton, near Cheltenham. Many other Botanical 

, Illustrations, cheny of British and Common Garden Flowers, suitable 
for Tuition, can be had at the rate of rs a dozen. i 


FOR SALE (Cheap).—INDUCTION COIL 


+ (2ħinch spark), Grove’s Battery, 6 Cells, Twenty Vacuum Tubes, 
- Rotator for same, and a Henley’s Universal Discharger. To be sold 
together or in part —Apply by letter, J. Lippy, 14, Wornington Gar- 
dens, Notting Hil’. 


NON-MAGNETISABLE WATCHES, 


WATCHES which cannot be  MAGNETISED,”’ constructed at 
the recommendation of W. Crooxes, Esq, F.R.S., and as exhibited at the 
Electrical Exhibition, Paris. 

E. DENT & CO., Makers of the Primar: 
Royal Observatory, Greenwich. at 

Only Addresses :~61, Strand, and 34, Royal Exchange, London. 


N.B.— Watches can be converted to this plan. 


MINERALS. 
ae ` MR. BRYCE WRIGHT’S NEW SHOW ROOMS are 
NOW OPEN, containing the 
FINEST & LARGEST STOCK OF MINERALS 
IN EUROPE, 
From which selections may be made. 
Extensive Series of Meteorites, Stone, Bronze, and Wooden 


Implements. Glass-capped Boxes, &e. Boxes sent on approval 
* to any part of the world. 


BRYCE WRIGHT, : 
MINERALOGIST, AND EXPERT IN GEMS, 
204, REGENT STREET, LONDON (formerly 90, Gt. Russell St.). 

2... 


NEW’ MINERALS, &c. 


Special List of New and Interesting Minerals lately received on Sale at - 
JAMES R. GREGORY'S 
y ‘+ Mineralogical Museum, . 
88, CHARLOTTE STREET, FITZROY SQUARE.. 


This list includes Old Species from New Localities, New Forms, and 
Rare M fherals from Old rere 3 


Ee. 
tions of the University of London are held 





` 


7 Standard Timekeeper of the 








Also, New List of Additional Mictoscopic Sections of Rocks and Minerals. 
. i Te be hed on application, $ 
e 
,* 
-a 
Z ` ` 


ekly Announcements will be made in this place of Organisms T. B. 
is supplying. -0 - . 


Door Iis ° 
Specimen Tube, One Shilling, post-free. - 
Twenty-six Tubes in course of Six Months for Subscription of £1 1s. 
or Twelve Tubes for 10s. 6d. a 


Portfolio of Drawings, Seven Parts, 1% each.” 


DIAMONDS IN MATRIX., ae 

R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Deater, has 
for sale Sfzcimens of the above ; also Cut Precious Stones in all Colours. 
Precious Stones valued and bought. 

12, FRITH STREET. SOHO, W. 


MINERALOGY AND GEOLOGY.. 
Mr° HEN sof has some Splendid Specimens of-the 
TRANSPARENT RUBY SILVER, CRYSTALLISED NATIVE 

eats SILVER, PYRQRGYRITE; g 
VERY LARGE AND FINE CRYSTAL OF DANBURITE, 
NATIVE SULPHUR, and a Portion of the METEORITE that fell 
FEBRUARY 3, 1882. 


PRIVATE LESSONS AND EVENING CLASSES, 
Blowpipe Cases and Apparatus. 
: Catalogues ‘free. i 


SAMUEL HENSON, 
277, STRAND, LONDON. 


“GEOLOGY AND MINERALOGY. 


Glaciated Boulders from the Tyne Valley; Fish Remains from the Chalk 
of Mour® Lebanom, collected by the Maronite Monks. , 
* Interesting Sponges, Bryozoa, &c., from the Neocomian of Faringdon, 
er) 
Fine Series of Oolites from the Cotteswold Hills and other localities. 
- _ Choice Norwegian Minerals, comprising Crystals of White Apatite, Black 
Tourmaline, Enstatite, Ilmenite, Hydrotalljt, Augite, Onkolite, Serpentine. 
Pseudomorphs, &c. 


THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, LONDON, W.C. 


NORTH BRITISH AGRICULTURIST 


is the on] Agricultura] Journalin Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and others 
interested m the management of landed property throughout Scotland 
and the Northern Counfies of England. : 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia; and the Colonies, a eed 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Réports of all the principal British 
and Irish Markets cf the week, besides Telegraphic Reports of those held 
un the day of publication. - - 

The Veterinary Department is edited by one of the leading Veterinarians « 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring. under. disease, 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland'and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture. 
and all the principal Agricultural Associations throughout Great Britain and 
Tre! % 

















For Advertisers addressing themselves tc Farm 
not exist. e 
Prce 3d. By post 
Offices—377, High 
London, E. 
Post-Office 


, 


ers a better medium does 


aid. Annual Sabseription, payable m advance, 145. 
treet, Edinburgh; and 145, Queen Victona Street, 


“Orders payable to Charles Anderson, Jun., Edinburgh. 
“ESTABLISHED 1843, 


THE ZOOLOGIST :. 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartine, F.L S., F.Z.S., Member of the 
British Ornithologists’ Union , contains— 

Original Articles by well known naturalists in every branch of zoology ; 
habits of animals ; arrival departure of migratory birds ; occurrence of- 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; Brush repules; British land and fresh- 
water mollusca, with remarks’on the haunts and habits of the species; and 
other matters of pen@ral interest ‘to thofe who delight in natural history. 
Reports of the Linnean, @oclogical, and ‘Entomological Socifties. Reviews 
of natural history- books, Occasional translations- from” foreign zoological 

- journals of important and interesting articles in various branches of zoology. 


There are occasional woodcuts. « - $ 
VOORST, 1, Paternoster Row. 
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JOHN VAN 
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Sales by Auction, . 


The Twetrru Portion of the Stock of Minerals, &c., of the late Mr, 
JAMES TENNANT, F.G.S., Professor of Geological Mineralogy at 
King’s College, London. e > 


MR. J. C. STEVENS will Sell by Auction, 
at his Great Réoms, 38, King Street, Covent Garden, on FRIDAY, 
May 5, athalf-past 12 o’clock precisely (by order of the Executors), the 
Twelfth Portion of the Stock of Minerals, Fossils, &c., the Property of 
the lye Mr. JAMES TENNANT, F.G.S.. Professor gf Geological 
Mineralogy at King’s College, London, comprising a lave and mag- 
nificent collection of Minerals and one of Fossils, from Kings College; 
also two smaller ditto, both with rough Catalogues, Each of these 
Collections will be first offered as one lot. 


May be viewed two days prior front~xo o’clock till 4 o’clock, and Morning of 
Š Sale, till x2 o'clock, and Catalogues had. 


IMPORTANT SALE OF SCIENTIFIC APPARATUS. 
MR. J. C. STEVENS has received Pnstruc- 


tions to Sell by Auction, at his Great Rooms, #8, King Street, Covent 
Garden, a large portion of the Stock of the old-established ‘and well- 


é 


known Business of W. LADD & CO., consisting of Microscopes, Spic- ' 


e troscopes, Electrical, Optical, and other Philosophical Apparatus - The 
Stock must be greatly reduced, in conseqience of Mr Ladd retinng 
from the business. ‘Che First Sale will take place on FRIDAY, June 2, 
at half-fast rz o'clock precisely. 


On view Day Prior and Morning of Sale, and Catalogues had. 





On the rst of every Month. : . 


TRIMEN’S JOURNAL OF BOTANY; 


BRITISH. AND FOREIGN. ` 
Edited by Jamas BRITTEN, £.L.S., British Museum, 
Boranists,—Extracts, ard 
ournals.— Botanical News — 


New Series. 
Conrents.—Onginal Articles by leadin 
Notices of Books and Memoirs,—Articles in 
Proceedings of Societies. 
Price xs. 3d. Subscription for One Year, payable m advance, 125. 


London: WEST, NEWMAN, & CO.. 54, Hattou Garden, E.C. 
LA SEMAINE: FRANCAISE : a Weekly 
c 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3d., through Booksellers, and at 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, W C 

LA SEMAINE FRANÇAISE: Journal Français pour 
l’Angleterre: Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34¢., en timbres poste. Abonne- 
ment franco par la pofte—un an, 25s. 2d.; six mois, 7s. 7@ Prix 3d. 
chez tous les librairies et aux gares des chemins de fer. On s’abonne 

. _ aux bureaux, 37, Southampton Street, Strand, Londres, W.C. 

LA SEMAINE FRANÇAISE.—“‘La Semaine Fran- 
çaise’ has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading -to one particular Gallic print. 
It certainly merits success,” — Graphic, ; f 

A SEMAINE FRANCAISE.—* The numbers before 

"us are full of good things... . . It will be far better for most than any 
one of the best papers published jn Paris itself, We are much pleased 
with the character of it,‘and believe it will be highly valued in all those 
many households where Frénch is cultivated. The printing is very well 
done,” Queen. 


TERMS OF SuBSCKIPTION:!— ‘ s d, 
Three Months s.. e Teas s one 3°10, 
Six » e.. one on wee oo e 7 7 


Twelve ,, ase e ae one ane oo IS 2 
~ P.O.0, payable to T, Spanswicx, at King Street, Coyent Garden, W.C, 


Publishing Office, 37, Southampton Street, Strand, W.C. 
THE “HANSA” 


Published since 1864 in Hamburg, is the only independent professional 
paper in Germany dedicatéd exclusively to Maritime Objects Essays, 
Critiques, Reviews, Reports, Advertisements Stric®eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in gto at least, frequent Supplements and drawings. Subscript.on 
arany time; preceding numbers of the year “urmshed subsequently. Price 
ras. for twelve months. Advertisements 4d: a line widely spread by this 
paper; considerable abatement for 3, 6, r2 months’ insertion. Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Feeeven,’ M.R., Hamburg, Alexander Street. 8. 
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.THE QUARTERLY ‘REVIEW, No. 306, 


Is Published THIS DAY. e 
CONTENTS. n s 
I.—NEW TESTAMENT REVISION :— WESTCOTT AND 
HORT’S TEXTUAL THEORY. 3 
e@iIl.—JONATHAN SWIFT. 
- IIl—~ENGLISH POETS AND OXFORD CRITICS. 
IV.—LIFE AND LETT2RS OF DE BUSBECQ - 
` V.—LECKY’S ENGLAND IN THE 18TH CENTURY. 
» VI—JOURNALS OF CAROLINE FOX. 
VII.—LHE MANCHESTER SCHOOL’—COBDFN AND BRIGHT. 
_Vill.—_WHAT SHALL BE DONE WITH IRELAND? 


JOHN MURRAY, Albemarle Street. 


LELECTRICITE. 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenatt les lecteurs 


a3 





„au courant de toutes les expositions électriques, et de tous les 


progrès de lélectricité, 

Rédacteur en chef: W. de FONVIELLE. 

E, de CLISSON: Directeur. 
Subscription Yearly, 16s.; Six Months, 9s. 
Agency for England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 

26, Bupe Row, .CANNON STREET; LONDON 

Specimen Copy sent pcst free. 





On the rst of every Month, price Sixpence. |, i A 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOUENAL OF BRITISH ENTOMOLOGY. - 
so Edited by Joun T. CARRINGTON, 


Witt the Assistance of 
FREDERICK Bonn, F.Z S oun A. Power, M.D. 
Epwarp A. Fitcn, F.L.S. . Jenner Weir, F.L,S. 
F. Buceanan Wurre, M.D. 


Contains Articles by well-known Entomologists on all Branches of the 
Science ; on Insects injurious cr beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c ; there are Monthly 
Lists of Duplicates and Desiderata 

Numerous Woopcsr ILLUSTRATIONS, to the printing of which especial 
attention is given, and occastonal LITHOGRAPHRED and Cxromo-LirHo- 
GRAPHED PLATES, 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court 


‘THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE: ` - 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 





' Conducted by C. G. BARRETT, J. W. Douctas, R. McLacuian, E RS., 


E. C. Rye, F.Z.S , E. Saunpers, F.L.S, and H. T. Sta wron, F.R S. 
This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
tke British Isles. - ` 
Subseription—Six Shillings per Volume, post free. 
mence with the June number in zach year 
Vols I to VI (strongly bound ın cloth) may be obtained by purchasers of 
the entire set to date, at the increaSed price of tos each; the succeeding 
vols. may be had separately or together, at 7s each 
London: JOHN VAN VOQORST, 1, Paternoster Row. 


N B —Communications, &¢ ; should be sent to the Editors at the above 
address. 
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METALS and their CHIEF INDUSTRIAL 
APPLICATIONS By C. ALDER WRIGHT, D.Sc., Lecturer on 
Chemistry in St. Mary’s Hospital Medical School. With Illustrations. 


MACMILLAN & CO., LONDON. , 


The volumes com- 
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CHARLES DARWIN. 





-The Publishers, of: Nature have a few Proof Copies of the Portrait, Engraved 
on Steel by Jeens, of fife. late CHARLES DARWIN. Price, ss. each.. 5. 


OFFICE CF “NATURE,” 297 BEDFORD STREET, STRAND. 
A . . 
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, Messrs MACMILLAN -& C0:S NEW BOOKS. 


MRS. OLIPRANT’S NEW WORK. -° 


THE LITERARY HISTORY OF* ‘ENGLAND 


IN THE END OF THE EIGHTEENTH AND BEGINNIQG OF THE NINETEENTH CENTURY. | 


BY MRS. OLIPHANT, 
Author of ‘The Makers of Florence,” &c. 3 vols. Demy Svo, 36s. 


GEOLOGICAL SKETCHES AT HOME AND ABROAD. By 


ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey. With Illustrations. 8vo. 105, 6d, 


_ ESSAYS IN JURISPRUDENCE AND ETHICS. By FREDERICK 


POLLOCK, M.A. 8vo. Ios. 6d. 
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MISS YONGE’S NEW NOVEL. 


UNKNOWN TO i TORY 


; BY CHARLOTTE M., YONGE, 


Author of ‘The Heir of Redclyffe.” 2 vols. Crown Svo. 125. 
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NEW: BOOK BY MRS. MOLESWORTH. 


SUMMER STORIES. 


FOR BOYS AND.GIRLES.  —— m 
BY MRS. MOLESWORTH, 


Author of ‘ Carrots,” ‘The Cuckoo Clock,” &c. Crown 8vo. 6s. [Fust ready. 


ESSAYS AT HOME AND ELSEWHERE. By E. S. NADAL. 
Crown 8vo. 6s. A 
THE ENGLISH CITIZEN. a Series of Short Books on his Rights and Responsibilities. New Volume. 
THE NATIONAL BUDGET: the National Debt; Taxes and Rates. 


By A. J. WILSON, Crown 8vo. 3s. 6d. 


NOTES AND THOUGHTS ON GARDENS AND WOODLANDS. 
Written chiefly for Amateurs. By the late FRANCES J. HOPE. Edited by ANNE J. Hope pipe ates Crown 8vo. 6s. 
‘This is a singularly suggestive book, written by a very practical and accomplished woman. . . . Few books of the class have 
lately appeared from which so many useful hints may be gathered.” —Athencum. 
aw “We heartily welcome this book, which treats not only of gardening, but of plant lore in general, in a loving and suggestive 
way. "— The Graphic. 
“Her papers afford to amateurs many useful suggestions.” —The Academy. 


Now sai, New Editions for 1882.. Price each Is., papefcover ; ‘cloth, Is. 6d. 


DICKENS'S DICTIONARIES. 


DICKENS'S DICTIONARY OF LONDON, 
DICKENS'S. DJCTIONARY OF THE THAMES, 
DICKENS’S DICTIONARY OF PARIS. l 
- DICKENS CONTINENTAL AB © RAILWAY GUIDE 


Is Published on the First of every Month, The Number for May is now ready. 
e 


* MACMILLAN & CO., LONDON, W.C. 
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DIARY OF SOCIETIES. 


Roya. Soctery, at 4. 30.—-On the Specific Resistance of Mercu 3 Lor, 
Rayleigh, F R.S. i w é 


NATURE oo 





Lonpow? _ -> ° 
* THURSDAY, Mav%, ` 5 x Yearly . 


ee . è o 


Half-yeariy. . . .. 


SOCIETY OF ANTIQUARIES, at 8.30. - Quarterly a ice ede Mae Se 


LINNEAN Society, at 8 —Notice of Refaains of the Great Auk found in 
Oronsay. Argyllshire: S .Grieve.—Cape Orchids: Harry Bolus.—Dimor- 


phic Florets of Catanche {utea. B. Jackson.—Butterfly Genitalia. P. eases 
~H. Gosse —New Varieties of Sugar Cane: Baron de Villa Franca within the Postal Union : À. 


ciation: Prof. 


Royat Ingpirution, at 3. -The Metals: Prof. Dewar e 


GrorgdisTs ASSOCIATION, at, 8.—Grological Distribution of €orals: S. 


O. Radley. 


Rovan INSPITUTH 


Grant. 


PHYSICAL Socrery, at 3.—On the Mercurial Thermometer: F. D. Brown. 
RovaL INSTITUTION, at 3.—History of the Science of Pohtics: F Pollock. 


“CHEMICAL SOCIETY, at 8 Recent Development of the Theory of Disso- 


ay, at g.-The Proper Motions of the Stars: Prof. R, 


Yearly g o 2. ee 
Half-yearly . . . 2. 
Quarterly . . 


war > 


FRIDAY, May 5 


SATURDAY, May 6. 


MONDAY, May 8 A 


Society or, CHEMICAL INDUSTRY, at 7.30 i Quarter Page or Half a Column ,` 
7 . 


ROYAL INSTITUTION, at 5.--General Monthly Meeting. 


ANTHROPOLOGICAL INSTITUTE, at 8.—On the Evidence of Surnames as to 
Eghnological Changes in England: J Beddoe, M. 
certain Kacial Features in the Population of the British Isles at the Present 

Park Harmison, M.A, e 

Prorocrapmic SOCIETY, at 8. i ° 

INSTITUTION OF Civil ENGINEERS, at 8, 

Roya. HORTICULTURAL „SOCIE Pimat 1.—Scientific Committee. 


Day: J 


TUESDAY, May 9. Whole P: 
oie Page , . . ` 


D.—On the Survival of 


Half a Page, or a Column. . , 


SUBSCRIPTIONS TO 


. 


» 


. 


Vv 


a NATURE? 
d. 


e 2 
. 
. 


To the United States, the Continent, 


: 





and all places 


Ss d 
30 % 
I 3 $ 


Post Office Orders payable to MA éuimLan & CO; 
CHARGES for ADVERTISEMENTS 


Three Lines in Column 2s, 6d. gd. per Line after, 
One-Eighth Page, or Quarter Coliinin” 


oooan 


OFFICE : 29, BEDFORD PERA STRAND, W.C, 











LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves ~ 


Roya INSTITUTION, at®3.—History of Customs and Beliefs: Dr. E. B. | conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 


Tylor. 


Gro.oercar Socirry, at 8.—On the Relations of Hybocrinus, Berocrinus, 
and Hybocystites: Herbert Carpenter. Communicated by Prof. P Martin 
~on the Exploration of ‘I wo Caves in the N eighbourhood 


Duncan, F.R.S 


Tenby: Ernest L. 
¥F.R.S.—On the Madreporaria of the Inferior Oolite of the Neighbourhood 
of Cheltenham and Gloucester: R. F. Tomes,—Notes on the Comparatiye 
Specific Gravities of Molten and Solidified Vesuvian Lavas: J Johnston- 


Lavis. 


Socrery or Arts, at 8:—Fish Supply of London: Spencer Walpole. 


WEDNESDAY. May 10. 


. Jones. Communicated by Prof. W. Boyd Dawluns, | . PATENT 


with unvarying success; is the cost Trustwor 


destructive effects of hghtning. 


NEW ALE. & Co’S 


Rhy, most 


Kixe’s COLLEGE SCIENCE SOCIETY, at 8. —Refraction- of Light: W. K. | the Cheapest Conductor ever offered to the Pubie. 
It is simple in its application, 20 Insulators being re 


Burton, 


Royan Mrcroscoricat Society, at 8. 


ROYAL SOCIETY, at 4.30. 

SOCIETY OF ANTIQUARIES, at 8.30. 

MATHEMATICAL Society, at 8i—On a Fotima relating to Elliptic In- 
tegrals of the Third Kind: Prof, Cayley, F 
lagh’s Theorems, with an Extension of the Former: J Griffiths. 

SOCIETY OF Arts, at 8.—Sulffhur and Alkali Waste; A. M. Chance, 

SOCIETY OFTELEGRAPH ENGINEERS, at 8. : 

. Roya Insrrrution, at 3.~—The Metals: "Prof. Dewar. 


Roya INSTITUTION, at g—Different Modes of Lighting: A. G. Vernon 


Harcourt 


Puysicar SocIETY, at 3. 
ROYAL INSTITUTION, at 3-— History of the Science of Politics: F Polock. 


THURSDAY, May 11. in any storm. 


S.—Graves’s and’ McCul- 


FRIDAY, May 12. 


SATURDAY, May 13. 


7 only ONE SHILLING per.Foot for the standard size, w! 


Now Ready, price 5s., post free. 
TRANSACTIONS OF THE BRIGHTON 


HEALTH CONGRESS. 


E, MARLBOROUGH & CO., London. 
JOHN BEAL & CO, Brighton. 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings a and Shi pping in al 


uf s of the world 
Uaective, 


and also 


baited, and it costs 
ch ensures safety 


° . R. S. NEWALL & CO., 

130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. 

MANUFACTORY-GATESHEAD-ON-TYNE. 








Second Edition, with Numerous Illustrations and Diagrams, Feap. 8vo. 4s. 6d. 


ELEM ENTARY LESSONS _ 


ELECTRICITY AND MAGNETISM. 


BY SILVANUS P.: THOMPSON, B.A., D.Sc. F.R.AS., 


Professor of Experimental Physics in University College, Bristol. 


‘The book is profusely illustrated, and is, ve doubt not, destined to take a permanent place aeoe scientific tert books.” — 


Educational Times. 
‘¢ All those who are desirous of obtaining a ea and accurate tajawiedga of the experiments uson which the sciences of electricity 


and magnetism are based, and of the exact laws which have been thereby discussed, preh not to be without Professor Thompson’s 
work.” Iron. 


MACMILLAN AND CO, LONDON. 
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x. E. BECHER & CO., 


LONDON, 


MAIDEN LANE, COVENT GARDEN, 
IMPORTERS AND MANUFACTURERS OF ALL KINDS OF 


CHEMICAL, PHYSICAL, AND ELECTRICAL APPARATUS, 
CHEMICALS and REAGENTS of the greatest Purity for ANALWSIS and CHEMICAL 


`a 


. RESEARCH, &c. 
” Price Lists Post “Free on Application. 
BECKER'S 600 CHEMICAL LABELS, 6d.; free by post,” Tä.. 
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R W. NEEVES, . - 


PHILOSOPHICAL. INSTRUMENT’ |» 


INTENSITY COIL MAKER. 
° PRICE LIST, FOUR STAMPS. 
55, SIDMOUTH STREET, LONDON, W.C.. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIRIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 
(LATE oF 5, BEIDE ST., AND 2, FOSTER LANE) 


HOW'S STUDEN T’S MICROSCOPE. HOW’S MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope. 


NOTICE OF REMOVAL, 


Ross & CO., 


n OPTICIANS, 
Beg to announce that they have REMOVED to LARGER AND 
. MORE CONVENIENT PREMISES, 
112, NEW BOND STREET, 


One Door from Brook Street (adjacent to their Manuyactory). 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,€00 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 














RERIT IT RATNIT: TAIN 
HOLEQWAYS QINTI MENT: pais 





For BAD BREASTS, OLD WOUNDS, and SORES. If 
effectually rubbed on tha Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
ae COUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


©. TISLEY & c ; 


OPTICIANS, - 


BROMPFON -ROAD, SW. 
(Close-to South Keysington Museum.) 


THE PHONEIDOSCOPE | 


An Instrugent for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, ® 


Being a ®isible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate ~ 


The PHONEIDOSCOPE, with 3 Discs, Bottle ofsSolutiok, Descriptive 
Pamphlet, &c., in Cardboard Box, ios. 6d. 7 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY’& CO., 172, BROMPTON ROAD, LONDON, S.W. 


TEREPHONIC ELECTRICITY. “All Materials supphed for 
. Expenmental Purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Descriptio of the Harmonovraph Post Free, ad. 


BEST’ BLACK INK KNOWN. 
DRAPER’S INKe{DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a pleasure when this Ink ıs used. lt has been adopted 
by the principal Banks, Public omes, and Railway Companies throughout 
reiand. 


It wntes almost instantly Full Black | flows easily trom the Pen. 
Woes not corrode Steel Pens, lotting-paper may be applied at the 
Is cleanly to use, and not hable toBlot. moment of writing. 

Can be obtained in London, through Messrs Karcuay, & Sons, Farring- 
don Street; W. Epwarps, Old Change, F. Newpery & Sons. Newgate 
Street; J. Austin & Co., Duke Street, Liverpool: and to be had of all 

tationers, 


BEWLEY & DRAPER (1+ ited), Dublin. 


—$<——— 0 —q 
ENGINEERING EDUCATION at HOME 
and ABROAD. By EDWARD MITCHELL. 


SMOKE, and HOW to PREVENT IT. By 
ALBERT JAMES HANKS. 


ELECTRICITY: its NATURE, USES, and 
POTENTIALITIES (Nearly Ready ) 
Price 1s. each, or post-free for 13 Stamps from H WEATHERHEAD, Col- 


172, 





, lege of Practical Engmeering, Muswell Hull, London, N. 





THE BREWERS’ GUARDIAN: 


A. Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 
Review OF THE MALT AND Hor fabes : AND WINE AND SPIRIT TRADE 
ECORD ' 
The Organ of the Country Brewers. 

“The Brewers’ Guardian ” is published on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests 

Subscription, 16s 6d. per annum, post free, dating from any quarter-day. 
Single copies 15. each egistered for transmission abroad. 

Offices—s, Bond Court, Walbrook, Londen E C 











Now publishing, in crown 8vo, price 2s. 6d. each. 


ENGLISH MEN OF LETTERS. 


EDITED BY JOHN MORLEY. 


BENTLEY. By Proessor R. C. JEBB. 
CHARLES LAMB. By Rev. ALFRED AINGER, 
. DE QUINCEY. By Professor Masson. 
JOHNSON. By LESLIE STEPHEN, 

Scoort, By R. H. HUTTON. 

GIBBON. ByJ. C. Morison. R r 
SHELLEY. By J. A. SYMONDS. 

HUME. By Professer Hux.ezy, F.R.S. 
GOLDSMITH. By WILLIAM BLACK. 
DEFOE. By W. MINTO. 


THACKERAY. By ANTHONY TROLLOPE. 

BURKE, By JOHN Morey. 

MILTON. By Mark PATTISON. 

HAWTHORNE, By HENRY JAMES, Jun. 
- SOUTHEY,. By Professor DoWDEN, 

BUNYAN. By J. A, FROUDE. 

POPE. By LESLIE STEPHEN. 

BYRON. By Professor NICHOL. 

COWPER. By GoLtbwin SMIrH. 

LOCKE. By Professor FOWLER. 

WORDSWORTH. By F. W. H. MYERS. 


CHAUCER., By A, W. WARD, : 
` e BURNS. By Pmncizal SHAIRP. : DRYDEN. Bf GEORGE SAINTSRURY. 

SPENSER. By the Very Rev. the DEAN OF St. PAUL’s. LANDOR, By Pfofessor SIDNEY COLVIN. 

° *,* Other volumes to follow. ; . 

í e. ? MACMILLAN AND CO., LONDCN. 2 
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NEW BOOK BY THE AUTHOR OF “A HISTORY OF THE ENGLISH PEOPLE.” 


THE MAKING OF ENGLAND. 


> BY JOHN RICHARD GREEN, M.A, LL.D. 


`~ WitH Maps. 8vo. 16s. 





“ Mr. Greeni’s place as a historical scholar, ranking among the foremost of English historical scholars, can 
no longer be disputed. The book shows in avery page it is emphatically a book of hard work. Mr. Gieen 
goes to the sources of English historypnot as a novice, but as one to whom every step of ground “is familiar. 
Those who had done any real work themselves knew thoroughly well that the Shor¢ History could not have 
been written without real work and plenty of it; but now the evidence stands plain in the eyes even of the 
unlearned and unbelieving. Mr. Green not only knows his books, but he knows how to use them and how to 
judge of them, and he knows as Well as ever how to tell the tale which he draws from them. Nowhere does 
his well-known ppwereef painting and, narrative come out in greater fulness than in the early part of ‘The 
Making of England.’ And if there is not the same brilliancy in the latter part, it is clearly not from lack of 
power. Mr. Green as a literary artist keeps his strength unabated to the end.” —Mr. E. A. Freeman in the 
“ Independent” (New York). 


‘No writer has ever appeared in England, and hardly any in modern Europe, with a more admirable 
gift for presenting familiar facts in new lights, and drawing new conclusions from them, for turning name 
into realities by breathing emotion into them, and conceiving what their ideas and purposes may have 
been. . . . The soundness of the work, the care with which every source of information has been 
consulted and compared, the extraordinary ingenuity with which facts are pieced together and inferences 
drawn from them, the judgment with which authorities are weighed—all these solid qualities of the his- 
torian’s method are present here in as ample measure as the literary skill with which results are grouped 


and set forth, . . . It is a wonderful piece of conscientious original work. . . . It is, indeed, 
more original than we should have believed any really sound work on English History could at this time 
of day have been.”,—-Pall Mall Gazette. d 


“ Mr, Green is an author the brilliancy of whose talents is apt to throw into the shade the solid merits of 
his work. He cannot, if he would, be dull. He is endowed with rare grace of style. He knows how to 
bring into relief the -interesting features of unattractive subjects. He can combine a mass of detached facts 
which, in other hands, would simply oppress the memory of students, without in the least impressing their 
imagination, into a narrative which is easy to read, and hard to forget. He is, in short, a literary artist. This 
is patent on the very surface of everything he writes. ... Mr. Green, whose special excellence lies in his grasp 
of the main facts of the eras with which he is called upon to deal as an historian. ‘The Making of England’ 
exhibits’ in the very strongest manner this ‘bottom of good sense’ and of sound judgment, which underlies 
all his speculations, and students will miss half the instruction which they ough: to gather from the pages of | 
Mr. Green’s last work if they are led by the beauty of his style and the ingenuity of his thoughts to overlook * 


the sense and wisdom to be found in every page of the book. . . . He has achieved the best work which an 
historian can achieve, he has taught his readers the only sound mode of historical study.” ——Nation (New York). 
~a 





PROFESSOR HUXLEY’S NEW BOOK, 


SCIENCE AND CULTURE, AND OTHER ESSAYS. 


By PROFESSOR HUXLEY, F.R.S. Deiny 8vo. 105. 6d. 


«£ A most valuable contribution to literature, and, at the same time, an excellent enunciation oí the relations of science to learning 
in general.” — H estminster Review. 
€€ The volume gives, as a whole, a tolerably complets account of the aims and method of modern science and “its connechorni 


with other fields of human thought and activity. « These topics are discussed i in a gtyle which 1s always clear and incisive.’ 
Atheneum. 
“ The volume really forms a brief corpus of Prof. Huxley’s scattered opinions upon men and things i in general... . These essays 


are all brilliant and all orginal, Pall Mall Gazette. 
“Some of these essays are among the most interesting of Prof. Huxley’s contributions to the litgrature of science.” — Zhe Academy, 





‘Not one of the essayg here brought together that does not afford keen pleasure to the intelligent reader. . Prof. Huxley i is 
one of the most vigorous and acute thinkees of our time, who has the power of putting his thoughts into clear and forcible language.” 
—The Spectator. Ps ° 
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' SHEE F "I E Hs D: 
(4FFILIA TED TO THE LONDON UNIVERSITY, 1844.) 
GOVERNOR AND CHAPLAIN a ae Rev. W. H. DALLINGER, F.R.S., &c., oe 
ny : HEAD MASTER - ae H. M. SHERA,‘Eso., M:A., LL.D: .. 
mG SECOND-MASTER ...... | R. SHINDLER, Es0., M.A. §Load.). 
First MATHEMATICAL MASTER és se THOS. HUGH MILLER, Eso., B.A. (Camb.), MA. (Glasgow). 
° H And EIGHTEEN ASSISTANT MASTERS and PROFESSORS. ‘ 


In ‘adéition to” Classical, Mathematical, English, and Commercial Subjegis, BIOLOGY, PHYSICS, and. CHEMIfTRY, the 

Modern’ Languages of: Europe, Hebrew and Syriac, -Vocal and Tastramgatal Music, and Drawing are taught by Accomplished ` P 
- Professors. -~ 

‘The Rev. W. H. DALLINGER, F.R. S, has undertaken the PROFESSORSHIP of NATURAL SCIENCE ; and gives 
Weekly Lectures and Class Instruction in/Practiéal ZOOLOGY, BOTANY, &e 

PHYSICS and CHEMISTRY are taught by A. H. ALLEN, Esq., F.C.S. SCHOLARSHIPS are AWARDED worthiin the 

aggregate 3007. a year. A 
« TheJUNIOR SCHOOL, conducted in a separate part of the Building, is in excellent efficiency. 
The next Term will commence on Thursday, May 11. 


PROSPE CTUSES may be obtained by Application to the ‘GO VERNOR or HEAD MASTER. 


EDWARD PATERSONWN,, $ 


TELEGRAPH AND ELECTRICAL ENGINEER, 
76, LITTLE BRITAIN, ALDERSGATE STREE. EÇ., 
Manufacturer of Electric Signals, Telephones, Telephone Exchange Boards, Physical Apparatus for Schools and Colleges. 
Messrs. AYRTON AND Perry’s ABSOLUTE ‘GALVANOMETER FOR STRONG CURRENTS. 


NOTICE.—The GOWER-BELL LOUD-SPEAKING TELEPHONE. A limited number of these valuable Instruments, with Royalties 
fully paid, may still be obtained of EDWARD PATERSON, who is prepared to tender for the erection of Telephone Exchanges or Private Lines in 
any part of the United Kingdom. As the policy of the Proprietor of the Patent is now only to rent these Instruments, parties desirous of pu melee 
_ should lose no time in securing them. 
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f W. LADD & TO, 
aa 5 SCIENTIFIC INSTRUMENT MANUFACTURERS, 

ae ; (By Appointment to the Royal Institution of Great Britain), g ° 

> > i II AND 12, BEAK STREET, REGENT STREET, W. $ 

BIDWELL’S SELENIUM CELL. AND OTHER APPARATUS FOR BELL'S PHOTOPHONE. 
_ PR OSPHORESCENT POWDER—very brilliant—for Paint and other purposes, 3s. per on ri 
Physical Apparatus of every Description. 
ILLUSTRATED CATALOG UE, SIXPENCE, 


at 
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MACMILLANS MAGAZINE. No. 271. May. Price One Shilling. 





CONTENTS :—- 
A LITTLE PILGRIM: IN THE UNSEEN (For | TWO GOOD INSTITUTIONS :— 
BASTER.) T.—THE Lirrre HOSPITAL IN CHEYNE WALK. By 
“MRS. SIDDONS AS QUEEN KATHARINE, MRS.. ite Mrs. MACQUOIN. 
BEVERLEY, AND LADY RANDOLPH. ¥rom.Con- |. T.—~Our CONVALESCENT Gursts. By M. W. Moc- 
temporary Notes by Prof. G. J. BELL. By FLEEMING GRIDGE. > 
JENKIN. ` E A DISTANT SHORE. By Lady BARKER. 
FORTUNE'S FOOL. By JULIAN HAWTHORNE. |THE STUDY OF CUSTOMS. Thy E. B. TYLOR. 
Chapters XXII.—XXIV. A LOST LEADER. IN MEMORIAM T. H. GREEN.. 


. NATIONAL SURPRISES, i are: 
= ' ; MACMILLAN AND CO., LONDON, W.C. ` 


SCIENTIFIC WORTHIES:. 


The following is a list of the Portraits that have appeared in the above Series, - 





MICHAEL FARADAY, 'SIR WILLIAM THOMSON. 
THOMAS HENRY HUXLEY. e« = HERMANN L. F. HELMHOLTZ. 
CHARLES DARWIN. ? ` SIR JOSEPH DALTON HOOKER, J m 
JOHN TYNDALL.” ~— `” WILLIAM HARVEY. - : 
GEORGE GABRIEL STOKES. x SIR GEORGE B. AIRY. © * + - 7% 
- SIR CHARLES LYELL. . J. LOUIS R. AGASSIZ. 
T SIR CHARLES WHEATSTONE. i JEAN BAPTISTE ANDRÉ DUMAS. 
SIR WYVILLE THOMSON. : 3 RICHARD OWEN. f 
ROBERT WILHELM BUNSEN. . JAMES CLERK MAXWELL. 


ADOLF ERIK NORDENSKJOLD. 


Proof impressions of * these, printed on India paper, may be had from the Publishers, bas 5 eadh, or 
the SeBof 19 Portraits in a Handsome Portfolio for £5 carriage paid. ; 


THE PORTFOLIO MAY BE HAD SEPARATELY, ee RICE oa - ° > 
. Chegues and P:0.0.s payable to MA CMILLAN & CO. 
OFFICE OF “NATURE? 29, BEDFORD STREET, STRAND. 
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Printed by R. Cray, Sos, AND TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Office, 29 and $o, Bedford Street,*Covent Garden. —T uurspav, May 4. 1882, 
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LIFE PROTECTION 
EXHIBITION. 


Patrons: H.R.H, the Duke of CONNAUGHT, K.G., and 
other Distinguished Personages. 


All “means and appliances for the protection 
and preservation of human life ” will be received. 
Railway safety appliances. Mining safety appli- 
ances. Street accidént preventives. Rescue and 
protection from fire. House protectives. Engi- 
neering safety appliances, protective clothing, 
and accoutrements. Marine life-saving appara- 
tus. Ambulances, surgical, and sanitary appli- 
ances. Drawings, photographs, and books. The 
Exhibition will take place at ALEXANDRA 
PALACE, JUNE 26 to JULY 22. 


Apply to HON. SEC., 12, CRANE Court, E.C. 


& WEBB’ S 
CHESTS 


PLATE 


° AND 


CUTLERY 


COMPLETELY 
FITTED, 


All Sizes in Stock. 








SPECIAL 
DETAILED LIST 
. FREE, 


OXFORD STREET, WEST END; 


AND 
MANSION HOUSE BUILDINGS, B.C., 
: LONDON. , 


BROWNING’S SPECTROSCOPES 





The Student's Spectroscope has a prism of extremely dense glass, of very 
sigan AOD, the circle is divided, and reads with a vernier to 
single minutes, the slit is furmshed with a reflecting prism, by means of 
which two spectra can be shown in the field of view at the same time. The 
instrument will divide the D lme in the Solar Spectrum, or the yellow Sodium, 
Imes distinctly. With a shght alteration of the adjustments, the instrument 
can be used for taking the refractive and dispersive powers of solids or 
liquids. : 

PRICE, COMPLETE IN CABINET, £6 10s. Od. 


Illustrated Catalogue of Spectroscopes, Price Sixpence. ° 


JOHN BROWNING, 63, STRAND, LONDON, W.C ° 


NEGRETTI & ‘“AMBRA’S 
THEODOLITES, = 
LEVELS, S% 
Circumferertors, ` 
MINERS’ DIALS, 
POCKEX 
COMPASSES, 


Drawing 
INSTRUMENTS, 
RULES AND 
SCALES, 
ALTITUDE 
ANEROIDS, &c. aE ges 

Lllustrated Price Lists posted Free, ° 


an ee ee ° 
NEGRETTI & ZAMBRA, 5 
SCIENTIFIC INSTRUMENT MAKERS{TO . 
Her MAJESTY Tue °Quzen, 7 
Holbofn Viaduct, 45, Cornhill, & 122, Regent St., London. 
PHOTOGRAPHERS—CRYSTAL PALACE, SYDENHAM. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS’ 
.. STUDIO,.57, NEWHALL STREET, BIRMINGHAM. e 


T. B. has last week sent to his subscribers Scenedesmus quadricauda, 
together with Rhaphidiunz aciculare, R. falcatum, and R duplex, with 
sketches, He can also send out Lophopus crystaliinus, Fredericeila sut- 
tana, Melioarta ringens, Hydatina senta, Volvox globacor, Hydra vulgaris, 
Vorticellidæ, Muscels, Crayfish, &e. 

Weekly Announcements will be made in-tħis place of Organisms T. B. 
is supplying. 


Bpaoimèn Tube, One shilling, post-free. 


Twenty-six Tubes in course of Siz Months for Subscription of £1 1s 
ar Twelve Tubes for 108. 6d. 


Portfolio of Drawings, Seven Parts, rs. each. 


k RAKEL ‘INSTITUTION OF GREAT 


- BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 

Turspay Nexr, May 16, 3 p.m. —Prof, ARI HUR GAMGEE, M.D., 
E R.S : First of Four Lectures on * Digestion.” Half-a-Guinea the 

‘ourse. 

SaTurRDAY, May 20, 3 pme -DAVID MASSON Esq., LL.D., F R.S.E., 
Professor of Rhetoric and English Literature, University of Edinburgh: 
Eis of Four Lectures on “ Poetry and its Literary Forms” Halt-a- 

uinea, 

Fripay, May 19, 8 p.m. Sir FREDERICK BRAMWELL, F.R.S; on 
‘The Making and Working of a Channel Tunnel ” 


ROYAL GEOGRAPHICAL SOCIETY. 


The Anniversary Meenng will be held (by permission of the Chancellor 
and Senate) in the Hall of the University of Tendon, Burlington Gardens, 
on MONDAY, May 22, at 2.30 pom. 

The Right Hon LORD ABERDARE, President, in the Chair. 
The Dinner will take place at WILLIS’S ROOMS, King Street, ,St. 

. James’s, at Seven o’clock on the same day. 

The Right Hon the LORD ABERDARE, President, in the Chair. K 
Dinner Charge, 21s , payable at the door; or tickets may, be had, and 
places taken at 1, Savile Row, Burlington Gardens. up to noon on Saturday, 








Mayet Friends of Fellows are admissible to the Dinner. Š 


BRITISH MUSEUM. 


SWINEY GEOLOGICAL LECTURESHIP. 
To be held for a term of 5 years by a Doctor of Medicine of the Univer- 
` sity of Edinburgh. Application to be made to the PRINCIPAL L'BRARIAN, 
British Museum, London, W 


VICTORIA (PHILOSOPHICAL) 


INSTITUTE. 
NEXT MEETING, ERS May 15, at 8 o'clock Paper by Prof. 


Lioner S. Beart, M.D 
F PETRIE, pat, Hon Sec. 

. House of the Institute, 7, Adelphi Terrace, Chermg Cross. 

“A Society of Enghsh and Foreign Men of Science and Authors (and 
others desiring the privileges of Membership) for the purpose of investi- 
gating fully and i ly any important questions of Philosophy and 
Science-~especially bow t that bear upon the great truths revealed m Holy 
Scnpture.—Members at present, 950--two-thirds being country and foreign. 
«Applications for Membership to te addressed to the Hon. Secretary. 


ST. THOMAS’S HOSPITAL: eee 


er - COLLEGE, 
Ma ALBERT EMBAN KMENT, SE. 

‘@m@ The Summer Session will commence ôn May rst. -Students who have 
passed a Preliminary Examination are informed that- under the new-regula- 
tions of the Royal College of Physicians, 1t is an advantage to begin in the 
Summer Séssion; those entering ın summer are also ehgible to compete for 
the Science Scholarships of £10 and £6e, awarded in Uctober. 

There are numerous Prizes and Sghclarships, and all appointments » are 
open to Students without extra charge 

Special Castes for the Examinations of the Univ ersity of London are held 
throughout the year. 

A Register of Approved Lodgings and of Private ‘Families | receiving 
Students to reside, is kept in the Secretary’s office. ~ 

Prospectus and all particulars can be obtained from the Secretary, Dr. 


GILLESPIE. ' 
W. M. ORD, M.D., Dean. 


Now ready, post free, Thirteen Stamps. 


THE “UNIVERSAL CRYPTQGRAPH. j 
WITH KEY. 











FACSIMILE OF WRITING. ' 
ne The Best and Simplest Method for Secret Writing. 
‘PERCY “PURDON, 244, Copenhagen Street, Islington, N.- 


os 
- The LAST: FIVE.VOLS. of “NATURE ” 


to Date, complete: with E€®igravings,.reacy for Binding. 
Ad 


Price 25s. 
dress J. HARMER, Wick, near Arundel, e 


e 
aes 


9pm. e| 


* MICROSCOPIC OBJECTS 


of pita perfection, illustrating Histology and every branch of 
Microscopy. 


Catalogues post free und gratis on application, 


NEW. EDITION, 4880. NOW, READY’. 


EDMUND WHEELER, pat Tollington Road; Holloway, Lendon, N. 


o. MINERALS. ° 7 

MR. ®RYCE WRIGHT’S NEW SHOW ROOMS are 

NOW OPEN, containing the 
FINEST & LARGEST STOCK OF” MINERALS 
IN EUROPE, 
` From which selections may be made. 

Extenséve Series of Meteorites, Stone, Bronze, and Wooden 
Implements, Glass-capped Boxes, &c. ' Boxes sent ón approval 
to any part of the world. 

BRYCE WRIGHT, | 


MINERALOGIST, AND EXPERT IN’ GEMS, 
204, REGENT STREET, LONDON (formerly go, Gt. Russell St: 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specimens of ‘the above ; also Cut Precious Stones in all Colours. 


Precious Stones valued and bought. 
12, FRITH STREET. SOHO, W. 


. TO ASTRONOMERS. 


Intending Purchasers ot ‘Telescopes should send for “ Hints on Silvered 
Glass Reflecting Telescopes,” by G. CALVER (maker of the 37-inch 
Ealing Reflector, &c.), and ** Appendix,” containing importact Testimonials 
as to their efficiency, &c.,&c. Post free Nine Stamps. 


G. CALVER, F.R.A.S., ; 

HILL HOUSE, 
WIDFORD, 

` CHELMSFORD. 

N.B. — Second: hand Reflectors and Refractors frequently for Sale. 


' NEW MINERALS, &c. 


Special List of New and Interesting Mimerals lately received on Sale at - 
JAMES: R. GREGORY'S 
Mineralogical Museum, 
88, CHARLOTTE STREET, FITZROY SQUARE. 


This list includes Old Species from New Locahties, New Forms, and 
Rare Minerals from Old Collections. 
Also, New List of AdditionaleMicroscopic Sections of Rocks and Minerals. 


To be had on application, 


MINERALOGY ‘AND GEOLOGY. 
: Mr. HENSON has some Splendid Specimens of the 
TRANSPARENT RUBY SILVER, CRYSTALLISED NATIVE 
SILVER, PYRARGYRITE; = 
VERY'LARGE AND FINE CRYSTAL OF DANBURITE, 
NATIVE SULPHUR, and a Portion of the METEORITE that fell 
FEBRUARY 3, 1882. 
PRIVATE LESSONS AND EVENING CLASSES, 
Blowpipe Cases and Apparatus. < 
' Catalogues free. 
SAMUEL HENSON, 
277, STRAND, LONDON. 


GEOLOGY AND MINERALOGY. 


Glaciated Boulders from the Tyne Valley; Fish Remains from the Chalk 
of Mount- Lebanon, collected by the Maronite Monks. 
Interesting Sponges, Bryozoa, &c., from the Neocomian of Faringdon, 














erks, 
Fine Series of Oolites from the Cotteswold Hills and other localities. 
Choice Norwegian Minerals, comprising Crystals of White Apatite, Black 
Tourmaline, Enstatite, Ilmenit®, Hydrotalkit, Augite, Onkolite, Serpentine 
Pseudomorphs, ¢ &e. N 


i THOMAS D.sRUSSELL, 
“* 48, ESSEX STREET, STRAND, LONDON, W.C. 


z ar RE EEEE ETE 
ILLUSTRATIONS to HOUSTON’S 
PRACTICAL BOTANY., 1st Series, 17 Plates, 1s. 6d ; 2nd do., 13 
Plates! cf, Spri ng Flowers, 1s. To be had only of .the Artist, 7 Mrs, 
BARNARD, Le 
Illustrations, chiefly of British and Common Garden Flowers, suitable 
for Tuition; can be had’at the rate of rs a dozen. . 





ckhampton, near Cheltenham. Many other Botanical ° 


+ ` ensuing year —B, DAYDIN JACKSON, Secretary. 
` a. 
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-LINNEAN SOCIETY, BURLINGTON |.LA SEMAINE FRANCAISE: a Weekly’ 


HOUSE, Piccaditly —The Anniversary Meeting of the Society will be Newspaper and Review in the French Language, Politics, Literature, 
held at the Saciety’s Apartments on WEDNESDAY, May 24, at Three | ‘ Science, Art; Varieties, Notes. Price 3¢., through” Booksellers, and at 
‘o'clock precisely, for the Election’ of a Council and Officers fcr fhe the Railway Bookstalls. Office, 37. Southampton Street, Strand, W.C 


LA SEMAINE FRANCAISE: Journal Frangais pour 


Angleterre: Pohtique, Littérature, Sciences, Arts, Variétés, Nouvelles, 





jo URNAL OF THE SOCIETY OF et Notes- -Un Semplairegar la poste, ahd, en timbres poste, oe 
= F ° ment franco par la poste—un an, -5s 2d.; six mois, 7s. 7@. Prix gd. 
TELEGRAPH ENGINEERS AN D O chez tons les librairies et anx gars as chemins ec Se s’abonne 
2 g N aux bureaux, 37, Southampton Street, Strand, Londres, WC. 

SNE . ELECTRICIANS. LA SEMAINE -FRANCAISE.—*'La Semaine Fran- 
Edited bygProf. Avrron, F.R.S. No, 41, containing Illustraged Papers m çaise’ has been brought out in Lond n for the benefit of those’ English 
“Siemens” System of Gong Signalling. By R von Fischer Trgenfeld. readers who may wish to study contemporary French from alt points of 
Measurements in the Medical Apphcation of Elecmaty By Dr. Stone. view, instead of confining their reading to one particular Gallic print 


The Development of a New Telephonic System. By Prof. Dolbear. It certainly merits success,” — Graphic. u : 
. R A _ 
Together with riginal Communications and Abstracts from various LA SEMAINE F] N ÇAIS Ee T he numbers P efore 
b Penodieals. Price 4s . - us are full of good things. . .-. . It will be etter for most than any 
i one of the best papers pubEshed in Pans itself. We are much pleased 
, E & F. N. SPON, Charing Cross, with the character of ir, and believe ıt will be highly valued in all those 
many households where French 1s cultivated. The, printing is very well 
. 


> jon = done.”—Queen. z k 
] E L E-A l R I { I | E Terms or SUBSCRIPTION i:— e s, d 
A à gree Months ase "a en pe we = 3 10 
ix z ast 


” 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, Twelve _,, 15 2 


PS l R EVUE HEBD OM AD AIRE, P.0.0. payable to T. Spanswicx, at King Street, Covent Garden, W.C. 


3 Publishing Office, ‘37, Southampton Street, Strand, W.C. 
Scientifique, illustrée, spéciale, seul joufnal tenant les lecteurs TEME Mince lade, id streg aid, WiC 
au courant de toutes les expositions électriques, et de tous les THE “HANSA” 


: eprogrésMe Pélectricité. ° edt tive de te 3 Buc. es sole T 
a| Published since 1864 in Hamburg, is the only independent professional 

Rédactewr en chef: W. de FONVIELLE paper in Germany dedicated exclusively to Maritime Objects Essays, 

g 4 £ Critiques, Reviéws, Reports, Advertisements + Strict eye kept upon the deve- 
E. de CLISSON : Directeur. lopment of Maritime Affairs in every respect. ` Every second Sunday one 
Subscription Yearly, 16s. ; Six Months, 9s. 











Number in 4to at least; frequen: supplements and drawings, subeript.on 
art any time, preceding numbers of the year “urnisized subsequently. Price 
k 12s for twelve months. Advertisements 4d. a hne widely spread by this 
Agency for England and Colonies— NE paper; fonsiderabie Abarenient for Babra months’ Tae oa 

ice: Aug. Meyer an ieckmann, Hamburg, Alterwall, 28. ited by 
LE FEVRE AND co, ENGINEERS, W. v. Freeven, M.R., Hamburg, Alexander Street. 8. : 


26, Bunce Row, CANNON STREET, LONDON. THE BREWERS’ GUARDIAN: 


Specimen Copy sent post free. : 
7 A Fortnightly Paper devoted :o the Protection of Brewers’ Interests, 
On the rst of every Month, price Sixpence. icensing, Legal; and Parliamentary Matters. 


T HE ENTOMOLOGI $ T: ‘| Review OF THE Maur AND Hor Tapes: AND ‘Wine AND SPIRIT TRADE 
> , i i ECORD. ee e 
' AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. x 








The Organ of the Country Brewers Me Al * 


; in T è : “The Brewers’ Guardian ” 1s published,on the evenings of every alternate 
a O; 4s p 3 g ry 
3 Edited by J SES Me CARRINGT Ay | | Tuesday, and ıs the only j3urnal offically connected with brewing interests. 
- : With the Assistance of ` ‘ Subscription, 16s. 6d per annum, post free, dating from any qlarter-day. 
FReveERick Bonn, F.Z S | Joun A, Power, M.D. : | Single copies xs. each. Registered for transmission abroad. f 


a i WORM Offices—s, Bond Corrt, Walbrook, London. E C 


Contains Articles by well-known Entomologists on all Branches of the NORTH BRITISH *-AGRICULTU RIST 


Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 








° 


Habits, Life-Histories; occurrence of Rarities, &c. ; there are Monthly is the only Agricultural Journal in Scotland, and circulates exteysively 
, Lists of Duplicates and Desiderata i amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs. and others 
Numerous Woovcyr ILLUSTRATIONS, to the printing of which especial interested in the management_of landed propeity throughout Scotland 
-attention is given, and occasional LirnagRapuHep and CHROMO-LITHO- and the Northern Counties of England. - , 7 Sim es 
GRAPHED PLATES. - Piles mnie praia eh has also E yay eounaan e circulation on the 
ba s , mtinent of Europe, America, Australia, and the Colonies. = 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court i The AGRI CULTURIST i publish ed avery We dnes iay afrernoop in 
F = te p time for the evening mails, and cortains Reports of all-the principal Britis! 
THE ENTOMOLOGIST’S MONTHLY and Irish Markets of the week, besides Telegraphic Reports of those held e 
MAGAZINE on the day of publication ~ . n . 
E. S : . ` The Veterinary Department is edited by one òf the leading Veterinarians 
“Price Sixpence, Monthly,'24 pages 8vo,- with occasional Illustrations in the country, and is invaluable to the breeder and feeder as a guide to the 
, | rearing of animals, and their treatment when labouring under disease, 
Conducted by C. G. Barrett, J W. Doucras, R. McLacuran, F.R.S., Full Reports are given of the Meetings of the :Royal-Agnicultural Socie 
E C. Rvz, F.Z S., E. Saunprrs, F.L.S , and H. T. Srasnton, F.R.S. of England, the Royal Agricultural Society of Ireland, the Highland a 
This Magazine, commenced in 1864, contains standard articles and notes |- Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
on all subjects connected with Entomology, and especially on the Insects of | and all the principal Agricultural Associations throughout Great Batain and 
the British Isles. > = Ireland. - ` - sk oa 
Subscriprion—Six Shillings per Volume, post free. The volumes com- |> For Advertisers addressing themselves to Farmers a better medium does 
mence with the June number in éach year. not exist. V PE A : 6 
Vols_I. to VI (strongly bound m cloth) may be obtained by purchasers of Price 3d. By post 3}¢d. Annual Subscription, payabie in advance,.145.° 
the entire set to date, at the increased price of 108, each; the succeeding Offices—377, High Street, Edinburgh; and 145, Queen Victona Street, 


vols. may be had separately or together, at 7s each London, E.C. 4: À e 
London: JOHN VAN VOORST, 1, Paternoster Row Post-Office Orders payable to Charles Anderson, Jun., Edinburgh., 


P a .B.—Communications, &c., should be sent to_the Editors at the above ESTABLISHED 1843. ° 
address. 








te -~ = . : On the 1st of every Month. 
`.. THE ZOOLOGIST: TRIMEN’S JOURNAL OF BOTANY, 
A MONTHLY MAGAZINE OF NATURAL HISTORY. , : BRITISH AND FOREIGN. s 
. Third Series Edited by J. E. HARTING, KL S., F.Z.S , Member of the New Series. Edited by JANES BRITTEN, FL S., British Museum. 


` British Ornithologists’ Union ; contains— Š ið Arti idi ian 

vaian š RS R ConTENTS.+—Oriġmal ‘Articles’ by > léèding Botanists —Extracts, and 

Original Articles by well known‘naturafists in every branch of zoology; | Notices of Books und Meémoirs:—Articles;it. Journals.—Botanical News _ 
-habits of animals ; arrival and departure of migratory birds ; occurrence of | Proceedings of Societies- .-—-: gay) fsb toe r ` 
rare birds; distribution and: migrenon or Pritish fresh-water fehi tee oF Price's. `g: ~Subscription fof ond Year,spayable'in advance, 12s. 
rare marine fish; local aquaga; British reptiles; British land and fresh- a ‘ t aog E ae tee 
water mojlusca, with remarks*on the haunts and ®abits of the species; and London: WEST, NEWMAN, & CO‘, 54, Hatton Garden, E.C. 
other matters of peneral ‘interest to thote who delight in natural history. 


—_—S ey 
Reports of the Linnean, Zoylogical, and Entomological Secieties. Reviews | METALS and their CHIEF INDUSTRIAL 


of natural history, books. Oceasional translations from foreign zoological \ 
$ SNPE Ett 2 S - APPLICATIONS. By C. ALDER WRIGHT, D.Sc., Lecturer on 
journals of important and interesting articles in various branches of zoology. | Chemistry in St. Mary’s Hospital Medical School.” Wh Ulustrations 
Pa JOHN VAN VOORST,-1, Paternsster Row. - : Z. MACMILLAN Ẹ Cè., LONDON.’ - 
. 7 e e 7 . 
. 7 e a oo 
E e ý e $ , * 


.- 


, 


exii s 


"POLARISATION OF LIGHT. 





Demy 8vo, zloth, price 10s. 67. 


NEW TRUTH 
AND 


THE OLD FAITH. 


AN INQUIRY INTO THE BEARING OF DARWINISM ON 
REVELATION. 


BY 


A SCIENTIFIC LAYMAN. 


** He discusses the subject with thorough candour and much ability, and 
in a way that should be helpful to students who can neither shut their intel- 
ligence to what science is saying to them, nor banish from their hearts the 
belief in which they were reared. Among the many volumes which have 
sought to do something for reconciling science and faith, this should hold 
no insignificant place.”—Sfectator. 

e Avindication not of e Christian document, but of the Chnstian reli- 
gion.— Westiensier Review, 


London: KEGAN PAUL, TRENCH & CO, z, Paternoster Square, 


THE 








Now Ready, price ss., post tree, 


TRANSACTIONS OF THE BRIGHTON 
HEALTH CONGRESS. 


E, MARLBOROUGH & CO, London. 
JOHN BEAL & CO, Brighton. 


MARINE SURVEYING, . 


Now ready, with Illustrations. 8vo. x55. 
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Now Publishing, in 13 Monthly Parts, gach Part contain- 
a ing 4 Plates, price 2s. each. Part I. Now Ready. 


BOTANIOAL 
a A T Li A S 9 : 

A GUIDE TO THE PRACTICAL 
STUDY OF PLANTS. | 


e 
CONTAINING REPRESENTATIVES OF THE 
LEADING FORMS OF PLANT LIFE, 


- 
meagere m e e e 


. 

With Practical Directions and Explanatory Text. 
ogee 
For the Use of Students 


HYDROGRAPHICAL SURVEYING. A| IN MEDICAL SCHOOLS AND UNIVERSITIES. 


Description ef the Means and Methods smployed in Constructing Marine 
Charts. By Capt. W. J. L. WHARTON, R.N., late in Command of 
H M. Surveying Ships, SAeerwater and Fawn. 


JOHN MURRAY, Albemarle Street. 


GEOLOGY OF WEYMOUTH AND 
PORTLAND. 


With numerous Illustrations of Fossils and Coast Scenery. Notes on the 
Natural History of the District, price 3 6d., or with Geological Map, ss., 
post free. By R. DAMON, F G.S., Weymouth. 

Supplement to the above, New and Enlarged Edhtion, 18 plates, 8vo, 6s. 


NATURE SERIES, 


With Illustrations, Crown 8yo. 


FASHION IN DEFORMITY, as Illus- 


trated in the Customs of Barbarous and Civilised Races. By W. H. 
FLOWER, LL.D, FER S, &e, 2s. 6g. 


THE SPECTROSCOPE AND ITS AP- 
PLICATIONS. By J. N. LOCKYER, F.R.S. 3s 62. 


THE ORIGIN AND METAMORPHOSES 
OF INSECTS, By Sir JOHN LUBBOCK, M.P., F.R.S. 3s. d. 


THE TRANSIT OF VENUS. By G. 
FORBES, B.A. 3s. 6d, 


THE COMMON FROG. By St. George 
MIVART, E.R.S. 3s. 62 i 
By W. 
SPOTTISWOODE, LL.D., F.R.S. 3s. 6d. 
ON BRITISH WILD FLOWERS CON- 


SIDERED IN RELATION” TO INSECTS. By Sir JOHN 
LUBBOCK, M.P., F.R.S. 45. 6d. 


SEEING AND THINKING. ‘By Prof. W. 
K. CLIFFORD, F.R.S. 3s. 62, 


DEGENERATION: A Chapter in DAR- 
WINISM. ‘By Prof. E. R. LANKESTER, F.R.S. 25 6d. 


THE SCIENCE OF WEIGHING AND 
MEASURING, By H. W. CHISHOLM, Warden of the Standards. 
ase e 


HOW TO DRAW A STRAIGHT LINE: 
A Lecture on Linkages. Sy A. B. KEMPE, B.A. 15. 6d. 
LIGHT: A Series ofèSimple Experiments 
. in the Phenomena of Light. By ALFRED M. MAYER and 
CHARLES BARNARD. as. 6d. | — 
SOUND; A Series of Simple Experiments 
in the Phenomena of Sound. By A.M. MAYER. 3s. 6d. 
. (Qthers fo follow.) 
MACMILLAN & CO., LONDON. 














D. M‘ALPINE, F.CS., 


Lecturer on Botany, Edinburgh ; Honourman of the Science ~ 


and Art Department; Author of a “ Biological Atlas,” 
ô e2 “Zoological Atlas,” &c. 


The “ Botanical Atlas” is carried out on the samé plan 
as the “Biological” and “Zoolegical” Atlases, which 
have been so favourably received. There are several ım- 
provements, however, introduced, which it is hoped the 
student will appreciate. The colour, for instance, is 
natural, so that every plant, or part of a plant, wears its 
appropriate garb. The Life Histories of organisms, too, 
have received full recognition, and the student of Animal 
Life wil! thus see how much there is in common between 
the two kingdoms. 


The CRYPTCGAMS range from the simplest organisms 
which cause Disease or produce Alcohol, through Mush- 
room, Seaweed, Lichen, Moss, Fern, Horse-Tail, and 
Club-Moss, ending with those which foreshadow the 
higher Seed-bearing Plants. The microscope is here 
necessarily the principal instrument of research, and full 
-directions are given as to its use, the use of reagents, &c. 


The PHANEROGAMS are represented in all their leading 
divisions, and the various reproductive processes are fully 
illustrated. Typtcal members are chosen from the prin- 
cipal Natural Orders, and the mode of examination 
pointed out, 


As the specimens chosen are of the commonest kind— 
from the road-side, the sea-shore, the ponds, the meadows, 
and the woods—and as full directions are given along 
with the drawing for their proper examination, this Atlas 
appeals to every one tvho takes an interest in the various 
forms of Plant Life; and as they are taken up in order, 
commencing with the simplest and most uniform, and 
ending with the most complex,-that general view of the 
whole field is giwen which is the best preparation for 
dipping deeper into any department of it. = 


W. & A. K. JOHNSTON, 
Edinburgh ; and 6, Paternoster Buildings, London, E.C, 


May 11, 1882] - 5 
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Qnarterly . . . . i a 9 6 
To the United States, ethe Continent, and all places 
within the Posfal Union: — 
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Veal? . . 2%... 1. ee G0 6 
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i Posi Office Orders payable to MACMILLAN & CO, 
CHARGES for ADVERTISEMENTS. 


Three Lines in Column zs. 6d. 9d. per Line after. 
& 


s @, 
One-Eighth Page, or Quarter Column. . . . 9 18 6 
Quarter Page or Half a Column. . . . . . I15 © 
Half a Page, cr a Column. . ... f.. 3 5 0 
Whole Page . ~. 660 


OFFICE: 20, BEDFORD STREET, STRAND, W.C. 
. DIARY OF SOCIETIES. 


LONDON 
AURSDAY, MAY xt 

Royar Soctzty, at 4.30 —Sur ]’Inversion générale: t. S Vanecek.—On 
the Organisation of the Plants of the Coal-Measures: Prof. W. C. William- 
son, F.R,S 

Roya SOCIETY, at 4 A 

SOCIETY OF ANTIQUARIES, at 8 30. 

MATHEMATICAL XOCIETY, at 8.—On a Formula relating to Elliptic In- 
tegrals of the Third Kınd_ Prof Cayley, F.R S —Graves’s dnd McCul- 
lagh’s Theorems, with an Extension of the Former: J. Griffiths. Note on 
a System of Confocal Bicircular Quartics: R, A Roberts e 

SOCIETY or Arts, at 8.—Sulphur and Alkali Waste: A. M Chance. 

Society or TELEGRAPH ENGINEERS, at 8 —Measuring Instruments used 
in Electric Lighting and Transmission of Power , The Technical Educa- 
tron of an Electrical Engineer: Professors W. E. Ayrton and John Perry 

ROYAL INSTITUTION, at 3 —The Metals: Prof. Dewar. 

FRIDAY, May 12. 

ROYAL INSTITUTION, at g.—Different Modes of Lighting: A, G. Vernon 

Harcourt A s $ 
SATURDAY, May 13. 

PHYSICAL SOCIETY, at 3. ; F 

Essex Fierp Crus, at 3 (New Natural History Museum).—The Ancient 
Fauna of Essex: Ir H Woodward and Prof, Morris. | 

ROYAL INSTITUTION, at 3.-®History of the Science of Politics: F. Pollock. 

MONDAY, May 1s. 

SOCIETY or ARTS, at 8.—Book Illustration: J. Comyns Carr. 

VICTORIA INSTITUTE, at 8,—Dictatorial Scientific Utterances and Decline 
of Free Thought Dr L S, Beale 








, ARISTOTELIAN SOCIETY, a pE ~——Occaniand the Critics * Dr. Burns-Gibson. 


- TUESDAY, MAY 16. 

ZoorocicaL Sociery, at 8 30.--On Additions to the Menagerie in April: 
The Secretary.—On New Genera and Species of Araneidea: Rev. O P. 
Cambridge, C.M Z S.—On some Points in the Anatamy of the Todies 
{Todus}, and on the Systematic Position of that Group: W. A, Forbes. 

INSTITUTION OF Civizt ENGINEERS, at 8. 

STATISTICAL SOCIETY, at 7.45 

Roya. INSTITUTION, at 3—Digestion: Prof A. Gamgee. 

WEDNESDAY, May 17 

socreey or Arts, at 8.—Constant Supply and Waste of Water: G. F. 

eacon. 

METEOROLOGICAL SOCIETY, at 7 —On the Diurnal Variation of Wind and 
Weather in relation to Isobane Lines: Hon. Ralph Abercromby.—Mecha- 
mical conditions of Storms, Hurricanes, and Cyclones:~W. F. Stanley, 


F.R.M.S. 
THURSDAY, May 18 
Roya HISTORICAL Society, at 8 — On the Iberian and Belgian Influence 
in Britain Hyde Clarke, D.C L.—Ancient Britain: Rev, G. Edwards. 
Sécigry or TELEGRAPH ENGINEERS, at 8.—Attraction and Repulsion due 
te Sonorous Vibrations: A. Stroh. 
ROYAL INSTITUTION, at 3.—The Metals: Prof. Dey 
FRIDAY, May 19. 
Roya INSTITUTION, st 9 —The Making and Working of a Channel Tunnel: 


Sir F. Bramwell 
SATURDAY, May 20. 
Puysican SOCIETY, at 3 
ROYAL INSTITUTION, at 3.—-Poetry and its Literary Forms: Prof. D. 
Masson. 


= ADMIRAL, 
FITZROY’S BAROMETER. 


* SAME AS SOLD AT 4 & 5 GUINEAS. 


PRICE 21- AND 25/- NET. ` 
GUARANTEED CORRECT, ° 


W. T. CUNNINGHAM & C0., 
45, GERRARD ST., SOHO, LONDON. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of, Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate, size 1s the best 
of all appliances for the protection of every description of building from the 

destructive effects of lightmng. 


NEWALE, & Co’s 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to ell kinds of Buildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public, 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safety 
in any storm. 7 


R. S. NEWALL & CO., ° 
130, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL, , 
68, ANDERSTON QUAY, GLASGOW, 
MANUFACTORY—GATESHEAD-ON-TYNE. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


' ND 
INTENSITY COIL MAKER 


PRICE LIST, FOUR STAMPS. 
55, SIDMOUTH STREET, LONDON, W.C. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE oF 5, Bripz ST., AND 2, Foster Lang). 


HOW'S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope. 


NOTICE OF REMOVAL 


ROSS & CoO., 
OPTICIANS, 


Beg to announce, that they have REMOVED to LARGER AND 
MORE CONVENIENT PREMISES, 


112, NEW BOND STREET, 
One Door from Brook Street (adjacent to their Manuyactory), 











=. EE. BECKER & CO., 


MAIDEN* LANE, COVENT GARDEN, LONDON, 
IMPORTERS AND MANUFACTURERS OF ALL KINDS OF °’. 


. CHEMICAL, PHYSICAL, AND ELECTRICAL* APPARATUS, 
CHEMICALS and REAGENTS of the greatest Purity for ANALYSIS and CHEMICAL 


34, 


RESEARCH, &c. . , 
a 
Price Lists Post Free on Application. i , pi 
. BECKER’S 600 CHEMICAL LABELS, 6d.; free by post, 7d. 
s e eo 
e e . 3 e 





~- BROKEN! ° 
DAVY'S DIAMOND CEMENT |; 
CHINA, GLASS, 


CABINET WORK, 


AND 


FANCY ARTICLES. 


Of all Chemists in 1s, Bottles 


See the name "E. DAVY,” the Original In- 
ventor, 1s on the Label, “and also that of 


BARCLAY & SONS, 95, Farringdon Street, London. 


FRY'S 
( Ol O A Cocoa only, with the super- 
$ fiuous oil extracted. 


“If properly prepared, there is no nicer EXT R A CT 








GOLD MEDAL, 


PARIS EXHIBITION. 
In Packets and Tins. Pure 


~ or more w olesome preparation of 
_ cocoa.” — Food, Watr, and Air, 
‘ etited by Dr. Hassall. 


J. S. FRY & SONS, Bristol and London., e|. 





THIS 
MEDICINE 


Ts a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 
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«e SECOND EDITION, 
GRIFFIN’S 


CHEMICAL -HANDICRAFT. 


PRICE 4s. qZ POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTI VE. 
Demy 8vo, 480 pp., Hlustrated with 1,600 Woodcut: 
Most Complete and Cheapest List of. Apparatus, 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


o. TISLEY & oo, 


OPTICIAN'S, 
BROMPTON ROAD, S.W. 


* (Close tp South Kensington Museum.) 2 


THE PHONEIDOSCOPE 


An Instrument for Observing the ColowFiguresef Liquid Films under tbe 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate 


The PHONEIDOSCOPE, with 3 Dises, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Boa, ios. 6d. 
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172, 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
°s. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 
Price Lists of Electrical ana Acoustic Apparatus, with Drawings and | 
Description of the Harmonograph. Post Free, 2d. 





IN 4 VOLS. CROWN 8vo. EACH Ys. 6a. 


THE ENGLISH POETS. 


Selections, with Critical Introductions by Various Writers, and a General Introduction by MATTHEW ARNOLD. 


EDITED BY THOMAS HUMPHRY WARD, M.A., 


Late Fellow of Brasenose College, Oxford. 


CHAUCER to DONNE. 
BEN JONSON to DRYDEN. 


Vol. I. 
Vol. II. 





Vol. III. ADDISON to BLAKE. 
Vol. IV. WORDSWCRTH to SYDNEY DOBELL 


The following Writers have contributed to the Work :— 
The DEAN of WESTMINSTER—The DEAN of ST. PAUL’S—Lorp HOUGHTON—Sir HENRY TAYLOR~ 


-MATTHEW ARNOLD—T. ARNOLD—W. T. ARNOLD—A. C. BRADLEY—J. COMYNS CARR—J. 


C. COLLINS— 


o ow. -J. COURTHOPE—AUSTIN DOBSON—Prof. DOWDEN—E, W. GOSSE—Prof. HALES—W, E. HENLEY—A, 


LANG—W. MINTO—F. W, H. MYERS—Prof. NICHOL—W. H. PATER—MARK PATTISON—E., J. 


PAYNE—A, 


M. F. ROBINSON—G. SAINTSBURY—Dr, SERVICE—G. A. SIMCOX—Prof. SKEAT—GOLDWIN SMITH—A. C. 


SWINBURNE—J. A. SYMONDS—T. H. WARD (the Editor}—Mrs. 


THEODORE WATTS. , 


T. H. WARD— Prof. A. W. WARD—W. 


“Mr. Ward is to be congratulated, on the whole, in having published an excellgntly well-selected collection that is not only a 
pleasant resource for leisure hours, bur a methodical hand-book to a poetical education.””—7he Times. 


‘The work is, moreover, thoroughly welplanned and proportioned, . 


. Want of space alone prevents our calling attention 


in detail to the service which these volumes render to students of our literature. Daily News, 
MACMILLAN & CO., LONDON, 


CARELS 





DARWIN. 





The Publishers of Nature have a few Proof Copies- of thé Portrait, Engraved 
on Steel eby JEENS, of the late CHARLES DARWIN. °Price 55. each. 
: OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 
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+t One of the most delighéful books ever written.’—Saturday Review. 


g 


Now Ready, Price S axpence, by Post Eighipence. 


People’s Edition, °. ae 6d. 
WATERTON’S WANDERINGS IN SOUTH. AMERICA, 


With ®ne Hundred Illustrations. 


Edited, witht Biographical Introduction and Explanatory Index, by the Rev. J. G. WOOD. Medium ato. 6a. 


A A - : MACMILLAN AND CO., LONDON, W.C.. ` . 





. = e ‘ ewe 
Z Now ready. New Editions for 1882.. Price each 1s., paper cover; cloth, 1s. 6d. 


- DICKENS'S. DICTIONARIES. 


DICKENS'S DICTIONARY. OF LONDON, 
“DICKENS'S DICTIONARY OF THE THAMES. 
DICKENS’S DICTIONARY OF. PARIS, i 


Which has been sometime in preparation, is now- ‘ready. 


'DİCKENS’S CONTINENTAL ABC RAILWAY GUIDE 


Is Published on the First of every Month. The Number forz May is now ready. Price Is. 





MACMILLAN AND CO., LONDON, W.C. 
e 


With Illustrations, Demy 8vo. 10s. 62. 


: HANDBOOK 
THE. .POLARISCOPE: 


AND ITS PRACTICAL APPLICATIONS. $ 
Adapted from the German Edition of H. LANDHOLT, Professor of Chemistry at the Polytechnicum, Aachen, 


BY D. C. ROBB, B.A., anv V. H. VELEY, B.A, F.C.S. 


With an Appendix by J. STEINER, F.C.S. SS : 
MACMILLAN AND CO, LONDON, W.G 


EDWARD PATERSON, 


TELEGRAPH AND ELECTRICAL ENGINEER, ~ 
76, LITTLE BRITAIN, ALDERSGATE STREET, E.C., 


Manufacturer of Electric Signals, Telephones, Telephone Exchange Boards, ‘Physical Apparatus for Schools and Colleges. 
Messrs. AYRTON AND Poms ABSOLUTE GALVANOMETER FOR STRONG CURRENIS. 


NOTICE.—The GOWER-BELL LOUD-SPEAKING TELEPHONE. A limited number of these valuable Instruments, with Royaities 
fully paid, may still be obtained of EDWARD PATERSON, who is of iy Serbo to tender for the erection of Telephone Exchanges or Private Lines in 
any part of the United Kingdom. As the policy of the Proprietor of the Patent is now only to rent these Instruments, parties desirous af purchasing 
should lose no time in securing them. è 
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. W. LADD & GO, l 
SCIENTIFIC INSTRUMENT MANUFACTURERS,” ~ 
(By Appointment to the Royal Institution of Great Britain), j 
P II AND 12, BEAK STREET, REGENT STREET, tw, 
s BIDWELL’S SELENIPM CELL, AND OTHER APPARATUS FOR BELL'S PHOTOPHONE. 
PHOSPHORESCENT POWDER—very brillfiant—for Paint and other purposes, 3S. per oz. Ea 
, Physical Apparatus of every Description. e 
ILLUSTRATED ‘CATALOGUE, SIXPENCE, a | . : 
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. Messrs, MACMILLAN '& CO’S NEW BOOKS. 








THE NEW TESTAMENT AND THE “QUARTERLY REVIEW” (A REPLY). 


THE REVISERS AND8 THE GREEK TEXT" OF THE NEW. 


TESPAMENT. By Two Members of the New Testament Company. $vo. 2s. 6d. 
The Times says :—‘‘ We are satisfied that the impartial reader who will begat the pains to weigh the Reviewer s | argugaents and 
the reply of the two Revisers will be forced to conclusions very little favourąple to the Reviewer’s sagacity.” 


MRS. OLIPHANT’S NEW WORK. 


THE LITERARY HISTORY. OF ENGLAND 


IN THE END OF THE EIGHTEENTHIAND BEGINNING OF THE NINETEENTH CENTURY. 


BYgMRS, OLIPHANT, a 
Author of ‘The Makers of Florence,” &c, 3 vołs. Demy 8vo. 36s. m 
- e . 





MISS YONGE’S NEW NOVEL. z y 
UNKNOWN TO HISTORY. 


: BY CHARLOTTE M. YONGE, 


Author of ‘‘The Heir of Rédclyfie.” 2 vols. Crown 8vo. 12s. 





NEW BOOK BY MRS. MOLESWORTH. 


SUMMER STORIES. 


FOR BOYS AND GIRLS. 


BY MRS. MOLESWORTH, 
Author of ‘ Carrots,” ‘The Cuckoo Clock,” &c. Crown 8vo. 4s. 6d. [Fust ready. 
e 


“GEOLOGICAL SKETCHES AT HOME AND ABROAD. By 


ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey. With Illustrations. 8vo. 10s, 6d, 


ESSAYS AT HOME AND ELSEWHERE. By E. S. Nanau. 


Crown 8vo. 


FIFTY YEARS OF SCIENCE. Being the Address delivered at York 


to the British Association, August, 1881. By Sir JOHN LUBBOCK, Bart., M.P., President of the Association, Third 
Edition, Demy 8vo. 2s. 6d. 


7 POPULAR AND ABRIDGED EDITION. 


CATHERINE AND CRAUFURD TAIT, Wife and Son of Archibald 
-- Campbell, Archbishop of Canterbury: a Memoir, Edited, at the request of the Archbishop, by the Rev. W. BENHAM, 
æ ® B.D., Vicar of Marden, Crown 8vo. 2s. 6d. _ [ust ready. 
JUVENAL.” Thirteen Satires. - Translated into English after the 
Latin Text of J. E B. MAYOR, by Prof. HERBERT A. STRONG, and Fa LEEPER, M.A., of the University 

of Melbourne, m Crown 8vo. 35. 6 


EUCLID, Books I., II. Edited by CHARLES i Doneson, M.A., Student 





and late Mathematical Lectirer, Christ Church, Oxford. Crown 8vo. [Fest ready. 
SIMPLE FACTS FOR CIROLE-SQUARERS. By Cuartzs L.. 
DODGSON, M [Zn the press. 


“MACMILLAN'S FOREIGN SCHOOL CLASSICS. Edited by G. E. FASNACHT. 18mo. (New Volume). 


MOLIERE’S LE MISANTHROPE, Edited- by G. E. Fasnacut. 


18mo, is, 
ENGLISH SCHOOL CLASSICS. 


GOLDSMITH—SELECT ESSAYS. Edited with Introduction, and 


omn by Professor C. D. YONGE. Extra fcap. 8vo, 2s, őz. 


s . e MACMILLAN & CO., LONDON, W.C. 
Printed-by R. Cray, Sons, anp TAYLOR, at 7 and 8, BreadeSt:eet Hill, QueenaVictoria Street, in the City of Tandon, and published bf 
MACMILLAN AND Co., at "the Office, 29 and 3% Bedford Street, Covent Garden.— Tuursnay, May 11, 1882, 
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Of Nature trusts the mind which builds for aye.” — WORDSWORTH 
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NEGRETT!I & ZAMBRA’S 
THEODOLITES, (Sx. 93 
LEVELS, W7 









Circumferentors, 

MINERS’ DIALS, 
POCKET . 

COMPASSES, 


Drawing 
INSTRUMENTS, 
RULES AND 

SCALES, . 
ALTITUDE 
ANEROIDS, &c. 


Nlustrated Price Lists 
posted Free, 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO 


HER MAJESTY THE QUEEN, 
HOLBORN VIADUCT. 
Branches—45, Cornhill; and 122, Regent Street. 

PHOTOGRAPHERS—CRYSTAL PALACE, SYDENHAM. 
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MANSION HOUSE BUILDINGS, CITY; 


AND 
OXFORD ST., WEST END, LONDON. 
e ILLUSTRATED BAG CATALOGUE FREE. ¢ 


‘BROWNING’S BINOCULARS. 


























a 
THE NEW PORTASLE BINOCULAR. 


The Object Glasses of this Binocular are 1}-in in diameter, and when the 
Instrument is closed ie forms a single tube 4 ins. long and 14-m ın diameter. 
The whole is enclosed in a flextble French Morocco Case, which does not 
incredse its bulk. The Mountings of the Instrument are all strongly nickel- 
ised and will not tarnish, and the workmanship 1s of the best kind. 


Price of the Instrument complete, with Nickelised Bars® covered with 
Russia, sent packed and gprriage paid, £1 9s, 6d. 
> 


Illustrated Catalogue gent Free. 


JOHN BROWNING,, 


OPTICAL AND PHYSICAL INSTRUMENT'MAKER TO 
H.M. GOVEENMENT, &e. 


- 63, STRAND, LONDON, W.C. 
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. THE INSTITUTE OF CHEMISTRY OF GREAT BRITAIN AND IRELAND... 
' : ot ° ; 
is = Incorporated 2nd October, 1877. r 
-> LIST OF OFFICERS AND COUNCIL FOR 1882,_. ; k 
President—F, ‘A. ABEL, C.B., F.R.S., &c., . i 
: , ; tooo “Vice-Présidents. i .’ A ; 
A. Crum Brown, M.D., F.R.S., &c. C. Graham, D.Sc., F.C.S. ` J. Emerson Reynolds, M.D., F.C.S. 
M. Cartéighe, F.C.S. ; David Howard, F.C.S. j R. Angus Smith, Ph. D., F. R.S. 
Treasurer—C, R. Alder Wright, eD, Sc., F.C.S. . 6 P 
Ordinary Members of @ouncil. Š z 
R. Bannister, F.C.S, ’ E. W. T. Jones, F.C.S, . | T. Stevenson, M.D., F, C.S.. 
see James Bell, F.C.S. _J. W. Kynaston, F C.S. A. Norman Tate. © : 
j E. Frankland, Ph.D., D.C.L., F.R.S. J. Mactear, F.C.S. i J. Millar Thomson, F.C. S. .- 
P, Griess, Ph.D., F.R.S., &c. : E, J. Mills, D.Sc., F.R.S., &c. . C, Meymott Tidy, M.B., F.C.S. 
W. N. Hartley, F.RIS.E., F.C.S. W. Odling, M.A., M.B., F.R.S., &e W. A. Tilden, D.Sc., F.R.S., &c. 
C. W. Heaton, F.C.S. F. J. M. Page, F.C.S. ` ° A. Voelcker, PhD., F.R.S, &. 7 
C. Heisch, F.C.S. - B. H. Paul, Ph.D., F.C.S. e | W. Wallace, Ph. D., F.R.S. E, 
Alfred Hill, M.D., F.C.S. W, C. Roberts, F.R.S., &c. i T. Way, F.C.S. «> 2 
J. E. Hodges, M.D., F.C.S. J. Spiller, F.C.S. pa 
š Secretary—C. E. Groves, F.C:S.  Offices—Sotnerset-housę-terrace, W.C. - 


This Institute has been established to ensure that consulting and analytical chemists are duly qualified for the proper discharge of the duties they 
undertake by a thorough study of chemistry and allied branches of science, in their application to the arts, publ c health, agriculture, and technical industry. 
‘The Members of the Institute are divided into two grades, having the distinguishing ranks or degrees ot Fellow Associate respectively. | Pie 
In the case of a Fellow, the Council requires that the Candidate should have been admitted fo the Institute as an Xssociate, ‘and that since his admission 
and for a period of three years therefrom he should have been coatmuouslyengaged in the study and practical work of Applied Chemistry in a manner 
satisfactory to the Council p 2 $ h Doun 4 
In the case of Associates the present regulations require every applicant for admission to this grade to submit to a stringent examination in practical 
chemistry, and to show to the satisfaction of the Council that he has passed through a course of three years’ study of theoretical and analytical chemistry, 
phystcs, and elementary mathematics. An Associate must be at least 21 years of age before admission, and is not elgible for the higher rank of Fellow until 
e has been continuously engaged for three years in the study and practical work of Applied Chemistry, in a manner that shall be considered satisfactory by 
N 


_ ethe Council. 
: Clark, John, Ph.D., F.C.S., 138, Bath-street, Glasgow. —_, a 
NAMES OF FELLOWS, Claudet, F., F.C.S., 6 and 7, Coleman-street, E.C. n 
Abel, F _A , C.B., F R.S; F C.S , Royal Arsenal, Woolwich, S E. Cleminshaw, Edward, F.C.S,, Greenhill, Sherborne. - a 
Abney, Capt W. W., F.R.S., 3, St. Alban’s-road, Kensington, W, Cloud, T. C., F.C.S , Assoc. R.S.M., Wallaroo, South Australia. 
Ackroyd, Willam, M Ph.S., Wharf-street, Soverby-bridge, Yorks. Clowes, F., D.Sc., F.C.S., Universtty College, Nottingham, 
Acworth P} . J, F.C.S., Sheldmont House, Cricklewood, N.W. Coleman, Joseph James, F.C S., 43, West Nile-street, Glasgow- s 
Adar, Al red, 2, Route du Landi, St Denis, Paris. g - | Collinge, T A, x, Milton-street, Kochdale. z 
Aitken, A. P., D.Sc., F R.S E , Royal Veterinary College, Edinburgh, Cooke, Sgmuel, M.A., College of Science, Poona, India. i 
Allen, Alfred H., F.C.S , 2, Collegiate-crescent, Sheffield. Coomber, Thomas, %.C S., 80, Kingsdown-parade, Bristol. F ` a 
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Stewart, A. Young, F C.S., 212, Camdcn-road, N W 

“stock, W Frederick Keating, F.C S., Darlington. 

Stoker, George Naylor, Laboratory, Somerset-house, W C. 

Sutton, Francis, F.C S , Norwich 

Swan, J. Wilson, E C.S., Moslev-street, New castie-on Tyne: 


Szczepanowski, Stanislas A. Prus, FCS, 6, Scafford-place, Buckingham- 
. gate, S.W 


° 
r 


Tate, Alexander Norman, 7, 9, and 1r, Hackins Hey, Liverpool 

Tate, Walter, Norwood-grove, Liverpool 

Tatlock, J., Crown-buildings, roo, Sauchrehall-street, Glasgow 

Tatlock, Robert R., F.C S, 138, Bath-street, Glasgow. 

Taylor, J , F.C.S., Farmers’ Club, Inns of Court Hotel, Holborn, E.C 

Taylor, Robert L , F C.S. , 52, Great Cheetham-street, Broughton, Manchester, 

Thomas, Joseph Willam, ¥.C.S., Pen-y-lan, Cardiff. 

‘Thomson, John Millar, F C S., King’s College, W C. 

‘Thomson William, F,C S., Royal Institution, Manchester 

Thorp, W., B Sc, F C S., 39, Sandrngham-road, Kingsland, E. 

‘Tichborne, Charles K. C., M R.I A, FCS., 40, Mary-street, Dublin. 

Tidy, Charles Meymott, M.B, F.C S, 3, Mandeville-place, Manchester- 
square, W. 

Tilden. W A , DSc, FRS, Mason’s Science College, Birmingham. 

Tomlinson, Charles, F RS , F C.S., 3, Ridgmount-terrace, Highgate. 

Tookey, Charles, F.C S , The Museum, Jermyn-street, W 

Tribe; Alfred, F.C.S., Dulwich College. 

‘Lucker, Alexander E., The Rhymney Iron Works, Rhymney, South Wales, 

Tuson, Richard V., F.C.S,, Royal Veterinary College, N.W. 

Tyrer, Thomas, F.C S., Garden Wharf, Battersea. S W. 


Umney, Charles, F C.S., 5o, Southwark-street, S.E. 


Vacher, Arthur, F.C S., 12, Fitzroy-street, W. 
Veley, V H, BA, FCS, Laboratory, Christ Church, Oxford. 
Viccajee, K. R , 10, Churney-road, Bombay. P 
Vincent, Charles W. F.R S.E., F.C S , Royal Institution, Albemarle-street, 
W., and 23, Harvest-road, Holloway, N 
Ġas Light Company, Gloucester 
Voelcker, A, Ph D , F.R.S , 39, Argyle-road, Kensington, W 
Voelcker, E. W , Analytical Laboratory, 11, Salisbury-square, E C 


Walenn, W H., F.C S., Delinar Villa, 520, Caledoman-ioad, N. 
Walker, John Francis, M.A., F C.S.@5tdney Sussex College, Cambridge, 
and 16, Gilly Gate, York. 
Wallace, Wilham, Ph D., F.R.S.E , 138, Bath-street, Glasgow. 
Walton, T U , 63, Newton-street, Greenock : 
Ward, G., F.C S , Buckmgham-terrace, Headingly, Letds. 
Warington, Robert, F.C S , Harpenden, Herts 
Watt, Alexander, F.C S. 89, Hartington-road, Liverpool. 
Watson, David, D.Sc., F.C S , Assoc. R.S.M., Broughton Copper Works, 
Manchester. 
Watts, Jonn, DSc, F C S., University Laboratory, Oxford. 
Way, John Thomas, F.C S., 9, Russell-road, Kensington, W. - 
Weldon, Walter, F C S , Rede-hall, Burstow, Surrey. 
Wells, G I J, Lugsdale Chemical Works, Widnes. ° 
Westmoreland, James W , Assoc R S M., Truro, Cornwall. 
Whewell, George, F.C S , Regeng-chambers, Blackburn 
Whiffen, Willam’George, Lom$ard-road, Battersea. 
Wigner, G W , 79, Great Tov er-street, E C 
Wiliams, John, F C.S , 16, Cross-stree@ Hatton-garden, E C. 
Willams, Willam John, F C S., 165 Queen’s-road, Dalston, E. 
Wilhamson, R , F C.S , Messrs Burt, Bolton, and Heywood, Silvertown, E 
Wisen, G Ferguson, F R.S , F C.S , Heather Hank, Weybridge 
Wilson, James Henry, Oak Hall, East Ham, Essea 
Wilson, Wilfiam V., FC S ,*Jubtlee-sgeet, Mile-end, E 
Wainser, Percy James, F.C S., Marsden-street, Manchester. 
e Witton, J.C , BA, BSc, Grammar School, Andover, Hampshire. 
e 
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WoodgCharles Henry, F C S , 46, Lorraine-road, Holloway. N. A 

Wood, G W, AK.C, af CS., Metropolitan Board of Works, Spring- 
gardens, W. 

Wood, W H , Northgate Chambers, Halifax 

Woodcock, R.C, FC S, 23, Abingdon-street, Westminster, S W 

Wnght, C. R. Alder, D Sc., F RaS. F.C.S., St Mary’s Hospital, W. 


Young, James, F R S., F.C S , Kelly, near Greenock, 
Young, W C, F.C S, 22, Windsy-rond, F orest-gate, E 


NAMES OF ASSOBIATES . 


Bascombg, Frederick, 180, New Bond-street, W. $ ` 

Beckett, George Henry, F.C.S., 277, Edgware-read, W 

Bendix and, F C S., Prince Regent’s-wharf, Victoria Docks, E 

Bung, Henry’ Samuel, Messrs Burnard, Lack, and Alge:, Plymouth 
Chemical Works" Plymouth e 2 

Broadbent, J J . Stafford-house, Burney-street, Greenwich, S E 


Carpenter, H. S, F.C.S , Beckington-house, Weighton-road, Antrley, S.E., 

Chester, E D, Gaile Gold Mining Company, Caratal, Venezuela 

Copley, James Gregory-street, Nottingham. 

Cowper, @ichard, FC.S. Assoc R.SM, 3, The Residences, South 
Kensington Museum, S W e 


e 

Davey, G W., 8, Hawthorne-terrace, Barking n 7 

Dobbin, Leonard, PhD, F RSE., Chemical Laboratory, University, 
Edinburgh. pS 


Firby, Alfred, 2 Fallowfigld-terrace, Leeds. 


Frankland, P. f, Ph.D, Royal College of Chemistry, Sough Kensington 
Museum, S W. 


Gahan, Wiliam Patrick, Bishop’s Storyford, Herjs 

Gaskell, Francis, Newnham-lodge, Spring-grove, Isleworth. 

Gill, Edward J G., Trivannamuiur, South Arcot, Madras Presidency, India. 
Graham, Christcpher C , Silwood, Tulse Hill, S W 

Greenish, Henry George, 20, New-street, Dorset-square, N.W. 


Haddock, Arthur, Runcorn Soap and Alkal: Company (Limited), Weston, 
near Runcorn. ' 

Hellon, Rchert, Assoc R S M., 2, Route du Landi, St Denis, Pars. 

Hollis, Percy Best, Appleton-lodge, Appleton, near Widnes. 

Hooker, Ayerst Henham, Cano, Egypt 

Hughes, Hugh, 81, Troughton-street, Edgehill, Liverpool 


Jago, William. F C S., School of Science and Art, Brighton 
Jobson, Thomas, jun , Stocksbridge Works, near Sheffield 


Kemp, W J , Copyhold-house, Redhill. 
Laprak, W , F C.S.. Chemical Laboratory, St Bartholomew’s Hospital 


Macnab, W , jun ,“2, Lytton-terrace Margery-park-read, Forest-gate, E. 
Matthews, Charles George, F.C S , St. John’s-lodge, beckenham. 


Paterson, George, 93, Canning-stree:, Liverpool 

Paterson, W. G Spence. 24, Pitt-street, Edinburgh. 

Patterson, George, 17, South-street, Greenock 

Pearson, Alfred Naylor, Victona and Albert Museum, Bombay. 
Powell, L. S, FCS, 56, St James’s-square, Notung Hill, W. 


Sear, F., Price’s Patent Candle Co , Battersea, S W 
Smetham, Alfred, F C S , 18, Brunswick-street, Liverpool. 
Starling, John H., F C S., The Avenue, Erith ' 


Thorne, Leonard Temple, Ph D , 52, Fortess-road, N W. 
Toms, F Woodland, F.C S , 7, Busby-place, Camden-road, N.W, 


Walker, Henry Herbert, 66, Belle Vue-road, Leeds. 
Willams, P C., Leith. near Edinburgh. 


Members are requested to send notice of change of address, &c., without 
delay, tothe Secretary, Mr Charles E Groves, Somerset-house-terrace, W C. 


INSTITUTE OF CHEMISTRY PRIZE.— ` 


Dr C Meymott Tidy has offered a Prize of 425 forthe best original 
investigation on ‘' Special Reactions of the Alkaloids, and their separa- 
tion From Organic Mixtures ’’ This prize is open, nut only to Associates, 
but to all persons, except Fellows of the Institute, who shall before the 
gist December next have qualified themselves for the Associateship m 
all respects short of passing the prescribed practical examination, and 
the Council has decided to accept successful rémpetition for this prize in 
place of such practical examination. Gi 


` 











Demy 8vo, cloth, price ros. 6a. 


THE NEW TRUTH 
AND 


THE OLD FAITH. 


AN INQUIRY INTO THE BEARING OF DARWINISM ON 
REVZLATION. 


e BY 


A SCIENTIFIC] LAYMAN. 


** He discusses the subject wath thorough candcur and much ability, and 
in a way that should be helpful to studests who can neither shut their intel- 
ligence to whar science 1s sayang to them, nc barish frum their hearts the 
belief in whith they wefe reared. Among the imany vuluines which have 
sought to do something for :®conciling science and ianh, this should hold 
no Insignificant place '—Syectator . 

> AVindicauo, not of a Christian document, but of the Christian reh- 
pion.— HW estminster Review 


London KEGAN PAUL, TRENCH & CO ,‘s, Paternoster Square. 
e 
e 
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-DIARY OF SOCIETIES. ° 
LONDON 2 ` e 


THURSDAY, May 18. 

Rovat HISTORICAL Society, at 8.— Oh the Iberian- and Belgian-Influence 
in Britain: Hyde Clarke, D C.L.—Ancient Britain: Rev. G. Edwards 
Socisry or TELEGRAPH ENGINEERS, Eta 8 ~-Attraction and Repulsion due, 

to Sonorous Vibraffons: A. Stroh. 
Roya, INSTITUTION, at 3.—The Metals: Prof. Dewar. 

FRIDAY, May 19. 

Roya In@hirurron, at 9.—The Making and Working of a Charfhel Tunnel: 

Sir F. Bramwell. $ 

SATURDAY, MAY 20 

at 3. 
, at 3.—Poetry and its Literary Forms: Prof. D. 


PuysicaL Soci fts 


Rovat INSTITUTI 
Masson. 

Essex FieLD Cuun, at 7 ~The Lepidoptera of the District around Maldon, 
Essex : Gilbert H. Raynor —Sparrows and Martins: €ol. Russell. 

MONDAY, May 22. i 

Socrery or Arts, at 8.—Book Ulustration: J. Comyns Carr. ° 

TUESDAY, May 23. 

ANTHROPOLOGICAL InS®Prore, at 8.30 —On Systems of Land-Tenure in 

Different Countries: Right Hon Sir H. Bartle Frere, Bart, G C B.. 
S.I., F.R S, &c . 

INSTITUTION OF CIVIL ENGINEERS, at 8. e. e 

PrHorocransic SOCIETY, at 8. 

Roya. HORTICULTURAL SOCIETY, at 1. —Scientific Committee. 

SOCIETY OF Arts, at 8,—Zulu-Kaffir History: Dr. R. J. Mann. 

ROYAL INSTITUTION, at*3.—DigeMion: Prof. A. Gamgee 

WEDNESDAY, May 24. 

Genin: Socrery, at 8.—On the Geology of Chsta Rica: Georg® 
Attwood, F.C.S. With an Appendix by W. H. Hudleston, M.A.—The 
Newer Pliocene Period in England S, V. Wood (Continuation of Part I 
Qn a Remarkable Dimosaurian Coracoid from the Wealden of Brook, in 
the Isle of Wight, preserved in ‘the Woodwardian Museum of the Uni- 
versity of Cambridge, probably referable to Pelorosaurus : Prof. H. G. 
Seeley, F.R S.—Notes on the Annelida tubicola of the Wenlock Shales: 
G R Vine. Communicated by Prof P. Martin Duncan, F. 

LINNEAN SOCIETY, at 3 —Anniversary Meeting. - 

Society or ARTS, at 8,—English and Foreign Technical Instruction: E. 


LIFE PROTECTION 
’ | EXHIBITION. 


Patrons : H.R.H. ‘the Duke of CONNAUGHT, K.G., and 


other Distinguished Personages, z 


All “means and appliances for the protection 
and preservation of human life ” will be received. 
Railway safety appliances. Mining safety appli- 
ances. Street accident preventives. Rescue and 
protection from fire. House protectives. Engi- 
neering ‘safety appliances, protective clothing, 
and accoutrements. Marine life-saviig appara- 
tus. Ambulances, surgical, and sanitary appli- 
ances. Drawirigs, photographs, and books, The 
Exhibition will take place at ALEXANDRA 
PALACE; JUNE 26 to JULY 22. 


Apply to HON. SEC., 12, CRANE Court, E.C. 


Sales by Auction. 


The Collection of Insects formed by Mr. J. SANG DARLINGTON. 


MR. J.C. STEVENS will Sell by Auction, 
at his Great Rooms, 38, King Street, Covent Garden, on MONDAY 
and WEDNESDAY, June 5 and 7, at half-past 12 precisely each day, 
the above Collection of Insects, containing about 30,000 specimens A 





. _C Robins 
. King’s Cotiace Scrance Society, at 8.-Bntish Coleoptera: J.C. Dacie. 


THURSDAY, May 25 


really representative lot with many good varieties, containing, among 
many rarities, Lathorica ant.opa Dispar, Acis livornica, Celeris Sebliæ- 
formis, Sypheciformis, exulariscanosa ilecifolia viduana, Faligmnaria 
rofundaria, Sacraria purpuraria, Reticulata sicula, Alni concolor mus- 
culosa, Sparganii conspicullaris, Subrosea Erythrace ephala Barrettti, 
Furcifera orichalcea, Cilialis, &c. A fine series of Totrices, and a 
specially fine and complete Collection of Tineme Also two good 

‘abinets atid a few Books, the property of Mr. JOHN SANG, of 


~ ROYAL SOCIETY, at 4 30. 7 

SOCIETY OF ANTIQUARIES, at 8.30 
SOCIETY or TELEGRAPH ENGINEERS, at 8 —The Organisation and Opera- 
tion of the Field Telegraph Corps in the Transvaal, 1881, also some general 


remarks on Field Telegraphs: Lieut A. H.» Bagnold, RE Darlington. 
ROYAL INSTITUTION, at 3—The Metals: Prof. Dewar. 
On view after 2 0 'clock the day prior and mornings of sale, and 
FRIDAY, May 26. ` Cazalogues had. ` 


ROYAL INSTITUTION, at 9.—Sacred Laws of the Hindus: Sic Henry S. 


faine. 
E SATURDAY, May 27. 


Rovat INSTITUTION, at 3.— Poetry and its Literary Forms: Prof. D: 
Masson. 


Collection of British Lepidoptera. 


MR. J. C. STEVENS is instructed to Sell 
by AUCTION, at his Great Rooms, 38, King Street, Covent Garden, 
on SaTURDAY, May 20, at half-past twelve o'clock precisely, a very , 
valuable collection of BRITISH LEPIDOPTERA, containing several 
rare and unique varieties Most of the’ specimens have been selected 
with great care, and have labels attached to them. Also several 
mahogany and other Cabinets, some Ornithoptera Brookeana from 
Borneo, and a Black and Gold Screen of Butterflies.—On view on 
morning of sale, and catalogues ready any day prior to day of sale. 


LIVING SPECIMENS FOR THE- MICROSCOPE, 


THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS’ 
STUDIO,. 57, NEWHALL STREET, BIRMINGHAM. ele 


T. -B. has last week sent to his subscribers Elvers or Young Eels, with 
sketches. He can also send out Lophopus crystallinus, Fredericella sul- 
tana, Melicerta ringens, Hydatina senta, Volvox globator, Hydravulgaris, 
Vorticellidz, Mussels, Crayfish, &e. 

Weekly ‘Announcements will be 
is supplying 


Specimen Tube, One Shilling, post-free. 


Twenty-six Tubes in course of Six Months for s aaa cas of E1 Is. 
or Twelve Tubes for 10s. 6a. 


Éortfoliorof Drawings, Seven Parts, rs, each. 
M- 





ANTHROPOLOGICAL JIN STITUTE. —A 


Meeting will be held on TUESDAY, May 23rd, at half-past 8 o’clock, 
at 4, Grosvenor Gardens, S.W , the residence of Major-General Pitt- 
Rivers, F.R.S . President, when a Paper will be read by the Right 
Hon. Sir H. Barrie Frere, Bart., ke CB., G. C.S T., F.R.S., “On 
Systems of Land Tenure in different Countries.” 





ROYAL HISTORICAL SOCIETY, Thurs- 


day, May z8th, at 8 p m,, Hype Crarxg, Esq , D.C. L., F R Hist S, 
will read a Paper on ** The Iberian and Belgian Influence in Britain ” 


P. EDWARD DOVE, Secretary R. Hist Soc 
22, Albemarle Street, W. 


. MICROSCOPES : ~ 


Unequalled by any other Maker at the same Price. Intending Purchasers 
should apply to the Manufacturer, 


EDMUND WHEELER, 
48N, Tollington Road, ‘Holloway, N , London 


=". Eio BECKER SD ` Ces 
MAIDEN® LANE, COVENT GARDEN, LONDON, 


IMPGRTERS AND MANUFACTURERS ‘OF ALL KINDS ‘OF ° 


CHEMICAL, PHYSICAL, AND ELECTRICAL» APPARATUS, 
CHEMICALS and REAGENTS of the greatest Purity for ANALYSIS. and CHEMICAL 














Made i in this place of Organisms T. B. 








34, 


- RESEARCH, &c.- : ae 
do y Price Lists Post Free on Application. ets te oe : : 
° i BECKER'S 600 CHEMICAL LABKLS, 6d.; free by post, A, . 
~ e Py e A . K ” F 
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NON-MAGNETISABLE - WATCHES, «+ 


* WATCHES-which cannot be “f MAGNETISED,”? constructed at 
the recommendation of W. Crookes, Esq., F.R.S., and as exlubited at the 


Electrical Exhibition, Paris. A 
E. DENT & CO., Makers of the Primary Standard Timekeeper gf the 


Royal Observatory, Greenwich. 
Only Addresses :—61, Strand, and 34, Royal Exchange, London. 


N.B.—Watchesean be converted to this plan. ` 


BEST BLACK INK KNOWN. 
DRAPER’S INE (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Omer and Railway Companies throughout 
E Tre oa k 


It writes almostinstantly Full Black. ] Flows easily from the Pen. 
Does not corrode Steel Pens, Blotting-paper may be applied at the 
Is cleanly to use, and not liable toBlot. | moment of writing. 

Can be obtained in London, through Messrs. Barcuay & Sons, Farring- 
don Street; W. Epwarns, Old Change; F. Newsery & Sons, Newgate 
Street; J. Austin & Co. Dike Street, Liverpool; and to be had of all 

; tationers. x 


BEWLEY & DRAPER (Limited), Dublin. 


s. C. TISLEY & Co, 


OPTICIANS, 


17a BROMPTON ROAD, s. W. 
(Close to South Kensington Museum.) , 


THE PHONEIDOSCOPE 


+ An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate 


The PHONEIDOSCOPE, with 3 Dises, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Boz, ros. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph. Post Free, 2d. 


SECOND EDITION, 
GRIF FIN’S 


. CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


` A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with x,600 Woodcuts. 
p.’ Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


GEOLOGY AND*MINERALOGY. 


Glaciated Boulders from the Tyne Valley; Fish Remains from the Chalk 
of Mount Lebanon, collected by the Maronite Monks.” 
5 Interesting Sponges, Bryozoa, &c., from the Neocomian of Faringdon, 
er] 
Fine Series of Oolites from the Cotteswold Hills and other localities. 
Choice Norwegian Minerals, comprising Crystals of White Apatite, Black 
Tourmaline, Enstatite, Ilmenite, Hydrotalkit, Augite, Onkolite, Serpentine 
Pseudomorphs, &c. 


THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, LONDOS, W.C. 
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: Tar Tal i ; Tety STE ak cai {i A CERTAIN 
HO [LOWAYS. UINTM EN Í| REMEDY 





Fore BAD BREASTS, OLD WOUNDS, and SORES, If 

effectually rubbed on, the Neck &nd Chest, it cures SORE 

THROATS, BRONCHITIS, COB™GHS and COLDS; and for 

S GOUT, RHEUMATISM, and gli Skin Diseases it is unequalled; 
e 


. MINERALS, 
MR. BRYCE WRIGHT'S NEW SHOW ROOMS are _ 
a NOW OPEN, containing the 
FINEST & LARGEST». STOCK OF MINERALS 
á IN EURỌPE, z 
From which selections may be måde. 

Extensive Series of Meteorites, Stope, Bronze, and Wooden 
Implements. Glass-capped Boxes, &e. Boxes sént on approval 
to any paft of the world. (d 

e BRYCE WRIGHT,} 
MINERALOGIST, AND EXPERT iW GEMS, 
204, REGENT STREET, LONDON (formerly 90, Gt. Russell St.). 


DIAMONDS IN MATRIX. 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specimens of the above ; also Cut Precidus Stones in all Colours. 
Precious Stones valued and bought. 
12, FRITH STREET, SORU, W. 


NEW» MINERALS, &c. 


Special List of New and ‘Interesting Minerals lately received 8n Sale at 
JAMES R. GBEGO,RY’S 


Mineralogical Museum, 
88, CHARLOTTE STREET, FITZROY SQUARE. 


This list includes Old Spectes from New Localities, New Forms, and 
Rare Minerais from Old Collections. 
Also, New List of Additional Microscopic Sections of Rocks and Minerals. 


To be had on application, 


R.. W. NEEVES, 











PHILOSOPHICAL INSTRUMENT . 


AND 
INTENSITY COIL MAKER, 


PRICE LIST, FOUR STAMPS. 
55 SIDMOUTH STREET, "LONDON, W.C. 


NOTICH OF REMOVAL. 
JAMES HOW & CO.. : 


SCIENTIFIC INSTR UMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE oF 5, BRIDE ST, AND 2, FOSTER LANE) 


HOW'S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP 
Rock Sections and other Objects for the Mictoscope. 


NOTICE OF REMOVAL 


Ross & CoO., 
OPTICIANS, 
Beg to announce that they have REMOVED to LARGER AND 
MORE CONVENIENT PREMISES, 
1r1z,7 NEW BOND STREET, 
One Door from Brook Street (adjacent to their Manuyactory). 


MINERALOGY AND GEOLOGY. 
Mr. HENSON has some Splendid Specimens of the 
TRANSPARENT RUBY SILVER, CRYSTALLISED NATIVE 
SILVER, PYRARGYRITE; 


VERY LARGE AND FIYE CRYSTAL OF DANBURITE, 
NATIVE SULPHUR, and a Portion’ of the METEORITE that fell 














‘ FEBRUARY,3, 1882. : 
PRIVATE LESSONS AND EYENING CLASSES, 
Blowpipe Cases and Apparatus, e 


Catalogues free. k 
SAMUEL HENSON, ; 
277, STRAND, LONDON. 
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` Demy 8vo, 244 5p. price 7s 6a, cloth. s 
THE FUEL OF THE SUN. 
By W. MATTIEU WILLIAMS, F.R.S, FCS. 
SIMPKIN, MARSHALL, & CO., London. 








PATENT DIACHROMATISED WOOD. i I L USTRATIONS to HOUSTON’S 


Have been rémoved from the Furniture Exhibition, 


AGRICULTURAL HALL, 
-; e TO 
@CANNON STREET HOTEL» 
- ` 


As no wrłtten desenption can adequately convey to` Investors the value 
and importance ang wide adaptability of this remarkable invention, Mr. 
Webb, .of Worcester, has decided, simultaneously with the issue of the 
Company’s prospectus, to exhibit specimens of the process and working 
models by which the eatraordmary results are produced* 








SEE OPINIONS OF THE PRESS, 


THIS EXHIBITION 


oo 
Will be open Free to the public at the Caynon Srreer HOTEL, from 
trin the Mprning, until 6 in the Evening, from Wenvnasi®ay, the 17th May, 
1882, until further notice 


THE SHARE -LaST IS NOW ‘OPEN. 





Incorporated under the Joint Stock Companies Acts of 'x862 to 1880, for the 
purchase of the English and foreign patente and improvements of Mr. 
H.C. Webb. Registered as 

HENRY CHALK WEBB AND COMPANY, Limited, of Worcester 

(as a gomg concern) ‘Trade mark ‘‘Diakromos” Capital £100 000, in 
50,000 shares of £2 each, Furst issue, £59,000 in 29,300 shares of £2 each, ` 
4,500 of which are taken by the vendor, in part payment of the purch&se- 
money. The remaining 25,000 shares are offered to the public at par, 
payable—ros. on application, ros on allotment, xos. on the r9th August, ros 
on the 29th November, 1882. (Shareholders can pay up in full if they 
desire, but no discount will be allowed) The calling up of the capital is 
definitely fixed, in order to save the expense of making calls in the future. 


DIRECTORS. à 

Daniel Rowlinson Ratcliff, Esq , J P , Managing Director of Milner’s Safe 
Company, Limited, and of Arley Hall, Warwickshire, and 8, Lancaster’ 
Terrace, Regent’s Park, London, W 

Major-General Henry Y. D Scott, C.B , F.R S , Assoc Inst C.E., Silver-, 
dale, Sydenham, Kent. 

Arthur Wellington Peaty, Bsa., of Messrs Esdaile and Co, Ciy Saw Mills. 
London, N , and of Fatrmhurst, Kingston Hull, Surrey. 

Joseph William Comyns Carr, Esq., Director of the Grosvenor Gallery, 
English Editor of Z’ Art, Conductor of Art and Letters, and of 19, 
Blandford Square, London, W. 

‘Thomas Haig-Smelhe, Esq, C.E., 85, Gracechurch Street, London, E C., 
and of Woodside Grange, Finchley, Middlesex i 

George Moffatt Rhys Layton, Esq, Managing Director Arlesey Brick and 
Lime Company, Limited, and of Sherwood, Roehampton Vale, Surrey. 

John Wilesmith, of Messrs. T. and J Wilesmith, Timber Importers and 
-Merchants, Bath Road, Worcester, and 8f Waverley House, Worcester 

*Samuel Roberts, Esq, 49, Finsbury Pavement, London, E C., and of 
Algernon Road, Brondesbury, Middlesex. mn 

*Henry Chalk Webb, Esq . Director of the Worcester Tileries Company, 
and of Shrub Hill House, Worcester (Managing Director). 

* These gentlemen will join the Board after allotment. 


k BANKERS 
Worcester City and County Banking Company, Limited ; 
Worcester, Birmingham, and other Branches. 
_And ther London Agents, 
THE LONDON JOINT STOCK BANK, 
Princes Street London, E.C. 
Soxtcrror—Thomas Cave, Esq , 37, Walbrook, London, E C. 
Broxer—George Frederick Davenport, Esq., 7, Draper’s Gardens, and 
London Stock Exchange. . ` . 
Auprrors—~Messrs, Tribe, Clarke, and Co, Moorgate Street Buildings, 
London; E C ; also at Bristol, Cardiff, Swansea, and Newport 
Secretary—H.S Cooke, Esq. 
REGISTERED OFFICES~—49, FINSBURY PAVEMENT, Lonpon, E.C. 


ABRIDGED PROSPECTUS. © 


This Company is formed for the purpose of acqunng, by n parehas, the 
works, stock, plant, and machinery, as a going concern, at Worcester, also 
the English and Foreign patent nghts and provements in a most valuable 
and extraordinary invention, known as DIACRROMATISED Woop. The 
invention consists of a simple method @f producing colour patterns and 
designs, and decorations, in and upon wood, leather, cardboard, or other 
matenals, and thereby accomplishing or obtaining instantaneously and 
mexpensively Works of Exquisit® Art and Beauty, equal to hand-painting 
or inlaying. s e 


PROSPECTUS and Forms of Applicatien for Shares may be obtained 
from the Bankers, Solicitor, Auditors, the Secretary of ‘the Company, or 
at the Cannon Street Hotel, London, during the Exhibition of Mr. H. C. 


Webb's Patent Diachromatised Wood. i 


RACTICAL BOTANY. st Series, 17 Plates, 1s. 6d, ; 2nd do, 13 
Plates cf Spring Flowers, ıs. To be had only of the Artist, Mrs, 
BARNARD, Leckhampton, near Cheltenham. Many other Botanical 
Illustrations, chiefly of Br.tish and Cofhmon Garden Flowers, suitable 
for Tuition, can be had at the rate of rs a dozen. ° 





Now ready, post free, Thirteen Stamps. 


THE “UNIVERSAL CRYPTOGRAPH.” 
WITH KEY. ` 






FACSIMILE OF WRITING. A 
The Best and Simplest Method for Secret Wrging. 
PERCY PURDON, 124, Copenhagen Street, Islngton, N. 


BLASCHKA MODELS IN NATURAL 
HISTORY. 


Havıng appointed Nr. DAMON, of Weymouth, Sole Agent for the Sale 
and Supply of my GLASS MODELS, I r quest all Orders and Communi- 
cations from Great Britain and Ireland to be made to him. 


L. BLASCHKA, Dresden. 
Priced Catalogues, 6d each. 








THE ARGENTINE REPUBLIC. e 
The Rich Man’s Harvest-field—The Poor Man's Paradise. 
Now Ready, in Two vols., £x ros 
CAMEOS FROM THE SILVER LAND; 


Or, The Experiences of a Young Naturalist in the Argentine Republic. 
By E. W. WHITE, F.Z.S 


JOHN VAN VOORST, z, Paternoster Row. 


JUST OUT.—GRATIS AND POST FREE. 
CATALOGUE OF BOOKS, No. 6. 
i “NATURAL SCIENCE’ 
First-class Choice ; Moderate Prices; Good Copies. 
S GLOGAN & CO Leipzig i 


NEXT WEEK will be Published, Mr. Ernest Ayscoghe Floyer’s New 
obk of Travels, 


UNEXPLORED BALUCHISTAN. 


A Survey, with Observations, Astronomical, Geographical, Botanical, &e., 
of a Route through Western Baluchistan, Mekran, Bashakird, Persia, 
v Kurdistan, and Turkey , 
By E. A. FLOYER, F.R G S., F.LS, &, 
With an Introduction by ee sir Frepsricx J Gorpsmrp, 
s CSI, &c 
With Twelve Illustrations and a Map. 





Price 28s, 


Mr. Floyer was the first to explore the wild district of Bashakird ; he” 


contributed a paper on that_httle-known country to the Plymouth meeting 
of the British Association Besides, the narrative, which is full of interest- 
ing personal incident and adventure, the work will contain original tllustra- 
tions, a map, vocabularies of dialects, lists of plants collected and tabulated, 
and observations astronomical and meteorological. kas 


GRIFFITH & FARRAN, West Corner, St Pauls Churchyard, London 
LIGHTNING CONDUCTORS. 


Experience, accumulated since “the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all applrances for the protection of every description of building from the 

e destructive effects of lightning. 


NWEWAE-Z & Co’s 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied toll kifids of Buildings and Shipping-in all parts of the world 
with unvarying Success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insflgtors being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safety 


in any storm. 
R. S. NEWALL & CO., 
330, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOQL; 
68, ANDERSTON QUAY, GLASGOW., 
MANUFACTORY -GATESHBAD-ON-TYNE. 


s ry . 
. 
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FLETOHER'S PATENT VENTILATED HOT AIR OVEN 
, ' TWO OVENS WITH ONE BURNER. > '. 
NEW PATTERNS MADE'BY AUTOMATIC MACHINERY. 


The following Extract from a letter received from a Physician, Apri! rath, 1882, is a sample of many hundreds constantly received, and:shows the 
i e Peart 





appreciation 8 users better than a formal testimonial : — 


“IT came to Warrington, 200 miles each way, purposely to see you, and nevergegretted doing so If you would like a letter abougthe ovens, 
I will willingly write one, so much do I value them. A tired doctor coming home at midnight, kitchen fire out, servants and family all in Ded, I get a 
splendid grilled chop, potatoes, &c., all hot, and go to bed smging your praises.” Sites) ax ‘ 
With these ovens, uneapected company to dinneris a matter hardly requiring consideration They are instantly equal to any demands on their capabilities 
NEW PATTERNS, FORGED AND STAMPED IN WROUGHT IRON BY AUTOMATIC YeACHINERY, - 
e% and lned with polished white metal, dispensing with the usual heavy castings, and saving the gas the latter require to heat them up each time -they 
are used. Faultless for ‘all cookmg, and always ready in one minute. They are far oo ete 
superior to any fire for all work. : = 
Size for family of 9 or so persons, price 50s., with three Fletcher's Sorip FLAME 
Boiling Burnerse gos. extra - 
Any number @f letters from users may be seen at any time The Illustrated List 
explains the whole system by which kitchen and bedroom fires are entirely dispensed with. 
The average cost is less than half that of coal, and the saving in dirt and labour is in 
many cases equal to a servant’s work The reduc-ion of waste in cooking and cost in 
other ways will repay the total cost in six months. 


ILLUSTRATED LIST of GAS COOKING and DOMESTIC 
HEATING APPARATUS. Published with additions at short intervals 


Price 2d : 
ILLUSTRATED LIST of GAS and PETROLEUM APPA- i 
‘tm RATUS for LABORATORY USE.  Fumaces for all purposes, Hot 
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GF and Cold Blast Blowpipes, Ingot Moulds, Blowing Apparatus, Solfermg-Iron 
Heaters, &c. Price 2d. Pubhshed at intervals of 2 or 3 three months. 








H 
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TEI Cy | 
OCEASIONAL PAPERS by THOS. FLETCHER, F.C.S, ; 
Price 2d. each, Free by Post, containing '— à [i 
OUR SELF-ACTING DOMESTIC HELP, a Clean Way of doing Duty Work. 
(“Manchester Scientific Students’ Association Lecture,” 1882.) 2 i 
ECONOMY of FUEL for DOMESTIC PURFOSES, with Special Reference to the i 
Improvement af Old Fireplaces Lecture az: Smoke Abatement Exhibition, South 
Kensington, December 17th, 1881. n a 
GAS HEATING. Cooking in Private Families, and use in Workshops (an Experimental j À 
Lecture, Glasgow Philosophical Society’s Exaibition, October 22, 1880) 
GASEOUS FUEL (Society of Arts Lecture, April 30, 1880, for which the Society’s è 0 
Silver Medal was awarded). $ | Tin 
THE USE and CONSTRUCTION of the BLOWPIPE as a WORKSHOP TOOL. 
(Reprinted from “Design and Work.”’) 
THE USE of GAS as a WORKSHOP TOOL (“Manchester Scientific Students’ 
(gtk Association Lecture,” 1882). | | RAATI \ 







































































A ; | D 
' MEDALS, &¢., AWARDED TO THOS, FLETCHER. hnim {| | Ay 


i 

1871.—FIRST CLASS BRONZE MEDAL—Royal Cornwall Polytechnic Society | i umg 7 

1872 —SILVER MEDAL—Royal Cornwall Polvtechme Society ee i i) - i 

1873.—INTERNATIONAL EXHIBITION PRIZE MEDAL. | LEOVISIIDDD SO 

1876.—EXHIBITION SCIENTIFIC APPARATUS—South Kensington. : 

1877 —CERTIFICATE OF MERIT—Muning Institute of Cornwall 

1880.—SILVER MEDAL—Soctety of Arts, London 

1881 FIRST CLASS MEDAL AND CEETIFICATE OF MERIT—Glasgow 
Philosophical Society—One of the Ter. Special Awards 











DUTTA 


Cae THOMAS FLETCHER, MUSEUM STREET, WARRINGTON. : 


i EDWARD PATERSON, 


TELEGRAPH AND ELECTRICAL ENGINEER, 
i 76, LITTLE BRITAIN, ALDERSGATE STREET, E.C., 


Manufacturer of Electric Signals, Telephones, Telephone Exchange Boards, Physical Apparatus for Schools and Colleges. 
Messrs. Avagon AND Perry's ABSOLUTE GALVANOMETER FOR STRONG CURRENTS. ` _ ¥ 


NOTICE.—The GOWER-BELL LOUD-SPEAKING TELEPHONE. A limited number of these valuable instruments, with Royalties 
‘fully paid, may still be obtained of EDWARD PATERSON, who is epared to tender for the erection of Telephone Exchanges or Private Lines in 
any part of the United Kingdom. As the polizy of the Proprictor of the Patent is now only to rent these Instruments, parties desirous of purchasing 
should lose no time in securing them. , 
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` 


w. LADD & CO, 
SCIENTIFIG INSTRUMENT MANUFACTURERS, 
(By Appointment to the Royal Institution of Great Britcar), 
°° xr AND 12, BEAK STREET, REGENT . STREET, °W. Jo 


BIDWELL’S SELÐNIUM CELL. AND OTHER APPARATUS FOR BELL’S PH@TOPHONE, 
PHOSPHORESCENT POWDER—very brilliant—for Paint and other pyrposes, 35. per oz. @ 
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e š 
S rS a Physical Apparatus of every Deseription. 
j aa éLLUSTRATED CATALOGUE, SIXPENCE, 
+ Printed: by°R. Cray, Soxs, gNDSTasccer, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by x 
. MACMILLAN AND Co., at the Office, 29 and 3 Redford Street, Govent Garden —Tuirsnay, May 19 1P82 é 
©. a 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE : 
“To the sohd ground 

















£ Of Nature trusis the mind which builds for aye."—WoORDSWOETH f 
- == z d 
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Registered as a Newspaper at the General Post Otice J 


: [All Rights are Reserved. 





LIFE PROTECTION = p BINOCULAR GLASS 


. 
RES m 
GEES 


EXHIBITION. 


Patrons: H.R.H. the Duke of CONNAUGHT, K.G., and 


other Distinguished Personages, z 


All “means and appliances for the protection 
and preservation of human life ” will be received. 
Railway safety appliances. Mining safety appli- 
ances. Street accident preventives, Rescue and 
protection from fire. House protectives. Engi- 
neering safety appliances, protective clothing, 
and accoutrements, > Marine life-saving appara- 
tus. Ambulances, surgical, and sanitary appli- 
ances. Drawings, photographs, and books, The 
Exhibition will take place at ALEXANDRA 
PALACE, JUNE 26 to JULY 22. 


Apply to HON. SEC., 12, CRANE Court, E;C. 





































































MAPPIIN & WEBB. 


MANSION HOUSE BUILDINGS, CITY; 
OXEORD ST., WEST END, LONDON. 
< ILLUSTRATED BAG CATALOGUE FREE. 


° e s 


K . 





JOHN BROWNING confidently directs attention to this 
glass as the cheapest binocular ever offered to the public. It is 
strongly made and highly finished, the whole of the metal-work 
is nickelised, the achromatic object-glasses are 14 inches clear 
aperture, the body is covered with morocco, and the instrument 
1s sent in a collapsible French morocco case lined with satin.. 

Price complete, 158., sent free by post for 4d. extra. 
illustrated Catalogue of Binoculars post free. 


TOEN BROWNING, 
63, STRAND, LONDON, W.C, 


NEGRETTI & 7AMBRA’S 
THEODOLITES, j 
LEVELS, E |, 


Circumferentors, 
MINERS’ DIALS, 
“ POCKEF 
COMPASSES, 
Drawing 
INSTRUMENTS, 
RULES AND» 
SCALES, 
ALTITUDE 
ANEROIDS, &c. 


Iilustrated Price’Lists 
posted Free, 


NEGRETTI°& ZAMBRA,: 


SCIENTIFIC INSTRUMENT MAKERS TO 
Her MAJESTY THE QUREN, 


e HOLBORN VIADUCT. ? 
Branches—45, Cornhill; and 122, Regent Street. 
PROTOGRAPHERS—CRYSTAL PALACE, SYDENHAM. 
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: MICROSCOPIC OBJECTS g 


of ‘superlative perffction, “jMlustratmg Histology and-every branch” of 
’ Microscopy. 
Catalogues post free and gratis on application, 


NEW EDITION, 1880, NOW. READY, ° 


EDMUND WHEELER, 4n, Tollington Road. Holloway, London, N. 


BRITISH MUSEUM.—Candidates (age 18 


to 30), having a special ard detailed hnowledge of Reptiles, Batrachians, 
and Fishes, with abilty to name and catalogue them, are wanted for a 
First-Class Assistantship in the Department of Zoology. Salary, £250, 
rising to £450 by £15 annually. e appointment will be made under 
limited competition —Apply. to the PRINGPAL LIBRARIAN, British 
Museum, London, XW C. 


"UNIVERSITY, COLLEGE, 
re * NOTTINGHAM. 


A CHEMICAL DEMONSTRATOR is required, to assist in giving 
Practical Instruction in the Laboratory, and to prepare' Lecture Experi- 
‘ments. Salary, £100 per annum. K ' 

Applications to be sent in, with Testimonials, on or before June 8th, to 

” the SECRETARY, at the College, marked ‘t Chemical Demonstrator.” 


UNIVERSITY COLLEGE, BRISTOL.: 
j ` ` GILCHRIST SCHOLARSHIP. . 


A SCHOLARSHIP of-the value of £50 annually, tenable for three years, 
will be awarded at this College m September, 1882. Intending 
must forward their names for approval to the Principal, before June 1, 

revious to entering for the MATRICULATION EXAMINATION of the 
DNIVERSILY of LONDON heldin June, 1882; and the one who passes 
highest in the’ Honours Division will obtain the Scholarship, conditional on 
his studying at University College, Bristol, with a view to graduation in the 

niversity of London. 

For other Scholarships tenable at this College, see Calendar. 


WILLIAM RAMSAY, Principal. 


A SOCIETY, HAVING SMALL ROOMS 


near CHARING CROSS, would be glad to LET them to any Scien- 
tific Society for occasional Meetings.—Apply by post to Mr. GORE, 28, 
Bartholomew Close, B.C 


MONOCULAR MICROSCOPE, No. 2, by 


Powell and Lealand, bought from them in 1878. Three Eyepieces, 2 
Object-glasses, x inch and 3th inch of new formula, with two fronts, 
Condenser, Camera, Micrometer Eyepiece. Price £30 —-Address 
F.R.M S., Lewis’s Medical Library, 136, Gower Street, W C. 


“GEOLOGY AND MINERALOGY. , 


Glaciated Boulders from the Tyne Valley; Fish Remains from the Chalk 
of Mount Lebanon, collected by the Maronite Monks. 
Interesting Sponges, Bryozoa, &c., from the Neocomian of Faringdon, 


Se ‘ 
Fine Series of Oolites from the Cotteswold Hills and other localities. 
Choice Norwegian Minerals, comprising Crystals of White Apatite, Black 
Tourmaline, Enstatite, Ilmenite, Hydrotalkit, Augite, Onkolite, Serpentine 
Pseudomorphs, &c. A : * 
THOMAS D, RUSSELL, 


, 48, ESSEX STREET, STRAND, LONDON, W.C. 


DIAMONDS IN MATRIX. -~ 


~ R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
or sale Specimens of the above ; also Cut Precious Stones in all Colours. 


Precious Stones valued and bought. _ 
12, FRITH STREET, SOHO, W. 


NEW MINERALS, &c. 


Special List of New and Interesting Minerals lately received on Sale at 


JAMES R. GREGORY’S 
Mineralogical Museum, X eng x 
88, CHARLOTTE STREET, FITZROY SQUARE. 


This list includes Old Species from New Localities, New Forms, and 
Rare Minerals from Old Collections. 
Also, New Ligt of Additional Microscopic Sections of Rocks and Minerals. 


To be had on application, 


> 
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‘ TO ASTRONOMERS.’ ; 
3 L ° ‘ai 
Intending Purchasers of ‘Telgscopes should send for “‘ Hints on Silvered 
- Glass Reflecting Chen by G. CALVER (maker of the 37-inch 
Ealing Reflector, &c.), and “Appendix,” containing important Testimonials 
as to their efficiency, &c., &c. Post fige Nine Stamps. 


G. CALVER, F.R.A.S., 


Š HILL.HOUSE, ` 
Br oa . WIDFORD, 
fe ak ae *. ” CHELMSFORD. 
N.B.—Second-hand Reflectors an@Refractors freqitently for Sale. 
bs ae: ae a è 
e 
6 


Candidatese 


LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS’ 


STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 

T. B. has last week sent to his subscribers Stylonichia, with sketch. 
He can also send out Elvers or Young Eels, Lophopus crystallinus, 
Fredericelia sultana, Melicerta ringeny, Hydatina senta, Volvox globator, 
Hydra vuigaris, Vorticellida. Muwels, Crayfish.  @ A 
_ Weekly Announcements will be made in this place of Organisms T. B. 
is supplying ' 


Specimen Tube, One Shilling, post-free. 


T: wen B-six Tubes in course of Six Months for Subsersption of 41 15. 
, or Twelve Tubes for 10s. 6d. á r. 


Portfolio of Drawings, Seven Parts, reach. ” 


Sale by Auction. 


IMPORTANT SALE OF SCIENTIFIC APPARATUS. - 
MR. J. C. STEVENS has reevived Instruc- 


tions to Sell by Auction, at his Great Rooms, 38, King Street, Covent 
Garden, a lafge portion of the Stock of the old-established andwell- 
known Busigess of WSLADD & CO., consisting of Microscopes, Spec- 
troscopes, Electrical, Optical, and other Philosophical Apparatus “The 





` 





Stack must be greatly reduced, in consequence of Mr. Ladd retiring , 


from the business. The First Sale will take place on FRIDAY, June 2, 
at half-past x2 o’clock' precisely. è R ‘ 


On view Day Prior and Morning of Sale, and Catalogues had. 





MINERALOGY AND GEOLOGY. 


‘Mr. HENSON has some Splendid Specimens of the 


* TRANSPARENT RUBY SILVER, CRYSTALLISED NATIVE 
: : SILVER, PYRARGYRITE; 


VERY LARGE AND FINE CRYSTAL OF DANBURITE, 
NATIVE SULPHUR, ‘and a Portion of the METEORITE that fell 
FEBRUARY 3, 1882, 
PRIVATE LESSONS AND EVENING CLASSES, 
Blowpipe Cases and Apparatus. 
Catalogues free, š 


SAMUEL HENSON, 
277, STRAND, LONDON. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE.. : 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 


Conducted by C. G. Barrert, J. W. Doveras, R. McLacutan, F.R.S., 
E. C. Rvs, F.Z S., E. SAUNDERS, F L.S , and-H. T, Srairon, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
tke British Isles, 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. i 

Vols. I to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros each; the succeeding 
vols. may be had separately or together, at 7s each 


London: JOHN VAN VOORST, 1, Paternoster Row 


N.B —Communications. &c., 
address. 





On the 1st of every Morth. 


TRIMEN’S JOURNAL OF BOTANY, 
‘BRITISH AND FOREIGN. 


New Series. Edited by James BRITTEN, F.L S , Bntish Museum 
Conrenrs.—Original Articles by leading Botanists Extracts, and 
Notices of Books and Memous.—Articles in Journals.-Botanical News.— 
Proceedings of Societies. - a 
‘ Prce xs. 3d. Subscription for One Year, payable in advance, z2s.° 


London: WEST, NEWMAN. & CO, 54, Hatton Garden, “E.C. 
THE BREWERS’ GUARDIAN: 


e ` 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal and Parliamentary Matters.” 


Review OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
ECORD 
TheOrgan of the Country Brewers 
“The Brewers” Guardi ” is published on the evenings of every alternate 
Tuesday, and is the only journal oficially connected with brewing interests, 
Subscription, 16s 6d. per annum, = free, dating from any quarter-day. 
Single copies rs. each. Registered for transmission abroad. - ‘ 


Offices—s, Bond Court, Walbrook, London. E.C. 





should be sent to the Editors at the above ` 


May 25, 1882] - es 


NATURE - . 





L'ELECTRICITE. 
- Chaque Samedi, 16 pages, grand in vo, 2 colonnes” 


REVUE HEBDOMADAIRE, } 


: . , s ea pae) EE 
Suentifique, illus ée, spéciale, seul journal tenant les lecteurs 
au courant de tvu es les expositions électriques, et de tous les 
* ~progtés de Pélectrioné, i 


‘RA&acteur en chef: W. de FONVIELLE. 
«> E, de CLISSON: Directeur. 


"Substation Yearly, 16s. ; Sıx-Months, 9s. 


Agency for England and Colo: 1es— 
LE FEVRE AND CO, ENGINEERS, 


` ee é 

26, Bupe Ræv, CANNON STREET, LONDON. 
Specimen Copy sent p-st free.” 4 
ee . 


LA SEMAINE FRANÇAISE :.a Weekly 
Newspaper and Review in the French Lagguage. Pohucs, Literature, 
Sciences Art, Varieties, Notes. Price 3¢, trough B&oksellers and at 
the Railway Bookstalls. Office, 37. Southampton Street, Strand, W C. 

LA SEMAINE FRANCAISE: Journal Français pour 
Angleterre ; Politiqhe, Littér@ure, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste. 34d., en timbres poste. Abonne- 
ment franco par la poste—un an, 35s 2d,; six mois, 7s. 7d. Pnx 3d. 
chez tous les librairies et aux gares des chemins de fer. On s’abonne 
aux bureaux, 37 Southampton Street, Strand, Londres, W C. 

LA SEMAINE FRANCAISE,—“‘La Semaine Fran- 
gaise’ has been br ught out in Londen for the benefit of those English 
readers who may wish to study contemporary French from all paints of 
view, instead of cou.fining their reading to one particular Gallic print. 
It certainly merits success.’’— Graphic. 

LA SEMAINE FRANCAISE.—“ The numbers before 
us are full of good things. . . . . It will be far better for most than any 

. one of the best papers published in Paris itself, We are much pleased 
swith the character of it, and believe it will be highly valued in all those 
many households where French is cultivated,- The pnnting is very well 

e 





done,” Queen, . 
TERMS OF SUBSCRIPTION :— s d. 
Three Months ~.. see she e o e 3 O 
Sıx A eee” ee wae w E E 
Twelve ,, oo w wm ove we I5 2 


P.O.0. payable to T Spasswick, at King Street, Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C. 


THE “HANSA” 


Published’ since 1864 in Hamburg, is the only independent professional 
“piper in Germany dedicated exclusively to Maritime Objects Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
fopment of Maritime Affairs in every respect. Every second Sunday one 





-,Number in gto at least; frequent supplements and drawings. Subscript.on ` 


at any time, preceding numbers of the year “urnished subsequently. Price 

* es. fortwelve months. Advertisements qa. a line widely spread by this 
paper; considerable abatement for 3, 6, t2 months’ insertion. Business 
Office: Aug Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W.v Freeses, M.R., Hamburg, Alexander Street. 8. 





On the rst of every Month, price Sixpence 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, ‘ 


+ With the Assistance of 
Frbpericx Bonn, F.Z S. Joun A. Power, M D. 
Epwarp A. Fircu, F LS. J. Jenner Weir, F.L.S. 
F. BucHANAN Waite, M.D? e 


Contains Articles by well-known Entomologists on all Branches of the 
Science ; on Insects injutious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histartes; occurrence of Rarities, &c ; there are Monthly 
Lists of Duplicates and Desiderata 5 bar à 

Numerous Woope''r ILLI STRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and Carowo-LitHo- 
GRAPHED PLATES, - 


SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court 





16s per Ann., 20s Post Free. 
DER NATURFORSCHER, 
Wochenblatt zur Verbreitung der Fortschritte in dea 
Nagarwissenschaften. g 
Herausgegeben von Dr. WrLuEs.M SKLAREK. 


A Weekly Periodical devoted to Natural Science .52 Nos, 16s Speci- 
mea Numbers may be had thrcugh any Foreign Bookseller. 1882 will c:m- 
mence the XVth volume + i z 


Berlin: DUMMLERS, 77, Chark tter strasce, © W , ard al’ Booksel'ers 
, e 


, NORTH BRITISH. AGRICULTURIST 


ts the only Be arterial Jornal in Scotland, and®circulates extersively © 
an 


ed Proprietors, Factors, Farmers, Farm-baihffs, and othe-s 


amongst 
property throughout Scotl.nd 


interested tn the management of landed 
and the Northern Counties of. England. 
Th® AGRICULTURISI has also a very considerable circulation on ‘ha 
Continent of Europe, America, Australa and the ( clones. 
. The AGRICULTURIST is published every Wednesday afternoon wo 
time for the evening mails and contams Reperts of all the principal Britu.h 
and Insh Markets of the weex, besides Jelegraphic Reports qf those held 
on the day of publicarion. - + 
The Vetermary Department is edited by one of the leading Vetennariat s 
in the country, and is invaluable to the breeder and feeder ata guide tote 
rearing of animals, and therr treatment when lab. uring under dis ase. 

Full Reports are given of the Meetings of the Reyal Agneult ral Seciery 
of England, the Royal Agricultura! Society f Ireland. the Hi-snland and 
Agricultural Suctery of Scotland the Sc. tsb Chamber of Agriculteur- 
and all the prinupal Agricultural Ass vei stions tyrosghout ¢ reat Britam +d 

reland 

For Advertisers addressing themselves tc Farmers a peter medu d'es 
not exist. ` i . 

Price 3d. By oost 34d. Annual Suhserintion payahe m Advance, iaa 

Offices—377, igh Street, Edinburgh; and 145, Quecn Victoria Stree, 
London, E C. 

Post Uffice Orders payable to Charles Anderson, Jun.. Edinburgh 


ESTABLISHED 1843. 


THE ZOOLGGIS:: . 
A MONTHLY MAGAZINE OF NATURAI. HISTORY. 
Third Series. Edited by J. E. Hartine, F.L S., F ZS.,.Member of the 
British Ornithologists’ Umon ; contains— 


Orginal Articles by well knewn naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; cccurrence of 
rare birds; distribution and migration of British fresh-water fish; new r 
rare marine fish; local aquaria; British reptiles, British land and freh- 
water mollusca, with remarks on the haunts and habits of the specie$; and. 
other matters of general interest to thore who delight in natural history. 
Reports of the Limean, Zoulogical, and Entomolug.cal Sc c.eties, Reviews 
of natural history books Occasirnal translations from forergn zoological 
pares of important and interesting articles in various branches of zo 

ere are occasional woodcuts. - 

JOHN VAN VOORST, x, Paternoster Row. 





|| METALS and their CHIEF INDUSTRIAL 


APPLICATIONS. By C. ALDER WRIGHT, D.Sc., Lecturer n 
Chemistry in St. Mary's Hospital Medical School. With [Hustrations 


MACMILLAN & CO., LOND IN. 


“NATURE SERIES. 


With Illu trations. Crown 8vo. 5 


FASHION IN DEFORMITY, as Illus- 
.trated in the Customs cf Barbarous and Civilised Races. .By W. H. 
FLOWER, LL.D, F.RS,&c. 2s 6d. ~ 


THE SPECTROSCOPE AND ITS AP: 
PLICATIONS. By J. N. LOCKYER, F.R.S. 3s 6d. ` 





OF INSECTS. By Sir JOHN LUBBOCK, M P., F.R.S. 3s. d 


THE TRANSIT OF VENUS. By G. 
FORBES, B.A. 3s 6d. a . 


THE COMMON FRCG. 
MIVART,FRS 3s 6¢ 


“POLARISATION OF LIGHT. 
SPOTTISWOODE, LL.D., FR.S. 35 6d. 


ON BRITISH WILD FLOWERS CON- 


SIDERED IN RELATICŅ TO INSECTS. By Sir JOHN 
LUBBOCK, M.P., F.R.S. A y e 


SEEING AND THINKING. By Prof. W. 
K CLIFFORD, F.R.S. . 3s. 6d. 


DEGENERATION: A Chapter in DAR- 
WINISM. By Prof. E R LANKESTER, F.R.S. 2s`fd, 


THE SCIENCE OF WEIGHING AND 
MEASURING. Ey H. W. CHISHOLM, Warden of the Standards. 


4s 6d. d . 
P DRAW A STRAIGHT LINE: 


HOW TO 
A Lecture on Linkages By A. B. KEMPE, BA. rs. 6d -* 


Pea) 2 ® . 
LIGHT : A .Series.of Simple Experiments 
m the Phenomena of Ligh® By ALFRED M. MAYER and 
CHARLES BARNARD. as. 6d. 


SOUND: A Series of Simple Experiments 
in the Phenomena of Sound. ° By A. M. MAY ER, £. 6d, 


(O.hers fo follow.) ’ 
l MACMILLAN & CO., LONDON. 
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Now Ready, Price Sixpete by Post Eightpence. 


People’s Edition. : 


ae 6d. 


WATERTON’S WANDERINGS IN SOUTH “AMERICA. 


With One Hundred Ilusfations. 











oe Edited, with Bipgraphical Intioduction and Explanatory Index, by the Rev. J. G. WOOD. Medfim gto, 6d. 
ps . MACMILLAN AND CO., LONDON, W.C. 
a . With Illustrations, Demy 8vo. 105, 6d. e 3 
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HAN D BO > K - 
: AND ITS PRACTICAL APPLICATIONS. 
“ apie from the German Edition of H. LANDHOLT, Professor of Chemistry at the Polytechnicum, Aachen. 
BY D. C. ROBB, BA, ano V. H. VELEY, BA, F.C. 
With an Appendix by J. STEINER, F.C.S. 
: MACMILLAN AND CO, LONDON, W.C. . 
THE ARGENTINE REPUBLIC. Wath 170% Illustrations, demy 8vo, cloth, 16s. 
The Rich} Man’s Harvest-field—The Poor Man's Paradise. 
Now Ready, in Two vols , £1 ros. THE MODERN APPLICATIONS 
CAMEOS FROM THE SILVER LAND; oF ° 
BF ene peace paso Naturalist in the Argentine Republic. 7 ELECTRI CITY. 
JOHN VAN VOORST, x, Paternoster Row. By E. HOSPITALIER 
This Day, Fifth Edition, Revised and Enlarged, post 8vo, cloth, 6s 6d Translated and Enlarged by JULIUS MAIER, Ph.D. 
The LABORATORY GUIDE: A Manual E bids 

of Practical Chemistry for Colleges and Schools, Specially arranged London: KEGAN PAUL, TREKCH, & CO., E Patemoster Satiate; 

for Agacultural Students. By A. H. CHURCH, M.A., Professor of 

Chemistry in the Royal Academy of Arts. “« CHARLES DARWIN,” 

. JOHN VAN VOORST, 1, Paternoster Row 
A Ea A SERMON BY THE 
. Now Ready. 


The FOUNDATIONS of MECHANICS: 


Papers reprinted from The Engineer By WALTER R. BROWNE, 
» A Inst C.E, late Fellow of Trinity College, Cambridge. In 
awe” p price One Shulling. X 


London: CHARLES GRIFFIN, & CO , Exeter Street, Strand. 
Demy 8vo, 244 pp. price 73 6d, cloth., 
THE FUEL OF THE SUN. 
By W. MATTIEU WILLIAMS, F.R.A.S, F.C.S. 
SIMPKIN, MARSHALL, & CO, Lotidon. 








Now ready, post free, Thirteen Stamps. 


THE “UNIVERSAL CRYPTOGRAPH.”’ 
. WITH KEY. 





FACSIMILE OF WRITING. 
The Best and Simplest Method for Secret Writing, 
PERCY PURDON, 144, Copenhagen Street, Islington, N 





$ GREEK and ROMAN GOINS. Catalogue 
of the Céllection formed by GEORGE SIM, F S.A. Scot., Edinburgh. 
4to, price 2rg. 
- e MACMILLAN, & €0.. LONDON. 
e- F = 
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REV. STOPFORD A. BROOKE, M.A., 
APPEARED IN 


THE INQUIRER 
-Of MAY oth.” 


Post free for 542. from the Publisher— 
W MAWER, 3 NORFOLK STREET, STRAND, W.C 


MINERALS. — 
MR. BRYCE WRIGHT’S NEW SHOW ROOMS are 
NOW OPEN, containing the 
FINEST & LARGEST STOCK OF MINERALS 
IN EUROPE, 


From which selections may be made, 
Extensive Series of Mettorites, Stone, Bronze, and Wooden 
Implements. Glass-capped Boxes, &c. Boxes sent on approval 
to any part of the World: 7 


BRYOE WRIGHT, epi 
MINERALOGIST, AND EXPERT IN GEMS, 
204, REGENT STREET, LONDON (formerly go, Gt. Russell St). 
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Yearly o -s 1. 1 2 ee ee 
Halfyearly. . 2. 1 ys se 


a Qnarterly 2... 2 1 2 se e 7 6 
To the United States,ethe Continent, and all places 
within the Posfal Union: —* 
ba s d. 
Yearly o . 8... erne « 30 6 
Bialf-yearly. © 2°. 1 SAN, 2 15 6 
Quarterly . . . 2. a... BH 


Post Qfice Orders payable to MACMILLAN & CO, © 
e - 


CHARGES for ADVERTISEMENTS. 


‘ Three Lines in Column 2s, 6d.’ 9d. per Line after. f 
Ss. 





d. 
One-Eighth Page, or Quarter Column, ¢ . . O18 6 
Quarter Page omia a Column. . . . . . II5 O 
Half a Page, ora Column. . . . 1. saa 3 5 0 
Whole Page... .. a’ ‘eo 6 60 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 











DIARY OF SOCIETIES. 


LONDON 


THURSDAY, MAY 25. $ 
Royat SOCIETY, at 4.30.—On certain Geometrical Theorems, No. 2: W 
H. L. Russell, F.R.S —On Effects of Fetentiveness in the Magnetisation 
of Iron and Steel (Prelimmary Notice): Prof. J. A Ewing (Tokto).—On 
Actinometrical Observations made at Mussoorie, India. J. B. N. Hgn- 
nessey, F.R.S.—On the Cause of the Light Border frequently noticed in 
Photographs just outside the Outline of a Dark Body seen against the 
Sky; with some Introductory Remarks on Phosphorescence: Prof 
Stokes, Sec R.S. 


e SOCIETY or AnTiquartes, at 8 30 —Report on Stonehenge and Avebury : 

Rev „W. C Lukis, MA, F.S.A. 

SocIETY or TELEGRAPH ENGINEERS, at 8 —The Organisation and Opera- 
tion of the Field Telegraph Corps in the Transvaalgx881, alsowome general 
remarks on Field Telegraphs: Lient. A. H. Bagnold, R.E. 

ROYAL INSTITUTION, at 3.—Jhe Metals: Prof. Dewar. 

FRIDAY, May 26. 
ROYAL INSTITUTION, at 9g- Sacred Laws of the Hindus; Sir Henry S 


Maine. 
‘ SATURDAY, May 27. , 
ROYAL INSTITUTION, at 3.~Poetry and its Literary Forms: Prof, D. 


Masson. 
TUESDAY, May 30. 
INSTITUTION oF CIVIL ENGINEERS, at 8. 3 
ROYAL INSTITUTION, at 3—Digestion: Prof. A. Gamgee, 
THURSDAY, June 1. 
LINNEAN Society, at 8.—Results of the Investigations on the Ceylon Coffee- 
Leaf Disease: Marshall Ward.—Cutaneous Nerve Terminations in Mam- 
mals: Dr. G. Hoggan.—Himalayan Ferns: H. C. Levinge.—Some Brittsh 
Ascidians: H, C, Sorby ‘and Prof. Herdman —Recent Additions to New ' 
Zealand Flora: I. Kirk.—-Animalcule Allied t6 Pleuronema: F. W. 
Philips —Néw Comatula:: P. H. Carpenter. 
CHEMICAL-SOCIETY, at 8-—-On the Spectroscopic Study of Chlorophyll: _ 
Drs. Russell and Lapraik 
Rovat INSTITUTION, at 3.—The Metals: Prof. Dewar 
FRIDAY, June 2. 
GEOLOGISTS’ ASSOCIATION, at 8. 
Soctery or Arts, at 8.—Tea, Cinchona, &e., in India: J. R. Royle 
RoYAL INSTITUTION, at 9,—The Intellectual Basis of Music: 


Statham. 
SATURDAY, JUNE 3. 


ROYAL INSTITUTION, at 3.-—Poetry and its Literary Forms: Prof. D.. 
asson. e 


BROKEN!! 
DAVYS DIAMOND CEMENT 


ECURELY AND NEATLY MENDS 


CHINA, GLASS, 


CABINET WORK, 
oa AND 
« FANCY ARTICLES. 
Of all Chemists in rs. Bottles. 


See the name “E. DAVY,” the Original In- 
ventor, is on the Label, and also that of 


BARCLAY & SONS, 95, Farringdon Street, London. 
bd e 


H. H., 
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* , LIGHTNING CONDUCTORS. 


Experience, accnmulated since the time of Benjémin Franklin, proves * 


conclusively that e Conductor nade of Copper of adequate size is the best 
of all appliances for tLe protection of every description of building from the 
destructive effeets of lightning. 


NEWALL & Cos 


PATENT e 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductos ever offered to the Pubhe. k 


It is simple in its application, no Insulators being required, and it costs i 


only ONE SHILLI 


pays a S, NEWALL & CO., 


130, STRAND, W.C.; 36, WATERLOO ROAD? LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW,« 
MANUPACTORY—GATESHBAD-ON ‘TYNE, 


SECOND EDITION, 
"GRIFFIN’S. 


CHEMICAL. HANDICRAFT. 


G per Foot for the standard size, which ensures safety 





: - PRICE 43 yd. POST FREE. 


A, CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
‘ Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts, . 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
: f LO. 


NDON, W.C. 





NOTICE GF REMOVAL. 


Ross & CoO., 
OPTICIANS, 


Beg to announce that they have REMOVED to LARGER AND 
MORE CONVENIENT PREMISES, 


112 NEW BOND “STREET, 
One Door from Brook Street (adjacent to their Manufactory), 


- RR. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


AND A 
INTENSITY COIL MAKER. 


PRICE LIST, FOUR STAMPS, 








*XXiX, 


55, SIDMOUTH STREET, LONDON, W.C.. e> 


s. G. TISLEY & Co, 
, OPTICIANS, 
BROMPTON ROAD, 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
&ction of Scnorous Vibrations, 


172, S.W. 


Being a visible demonstration of the Vibratory and Molecular Motion of a _ 


Telephone Rjate 
` The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Boxgros. d, ` 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, §.W. 
TELEPHONIC ELECPRICITY, All Material supplied for 


Experimegtal Porpdées. 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and =, 
Descriptions of the HaPmowograph. Post Free, ad. j 
e à * 
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. EDWARD PATERSON ,. 


TELEGRAPH AND ELECTRICAL ENGINEER, 
76, LITTLE BRITAIN,* ALDERSGATE STREET, E.C., 


Manufacturer of Electric Signals, Telephones, Telephone Exchange Boards, Physical Apparatus gor Schools and Colleges. 
e Messrs. AYRTON AND PERRY'S ABSOLUTE GALVANOMETER FOR STRONG CURRENTS, 
NOTICE.—The GOWER-BELL LOUD-SPEAKING TELEPHONE. A bunited number of these yätiabh". anst uments, with Royalties 


fully paid, may still be obtained of EDWARD PATERSON, who is fn 


any part of the United Kingdom. As the policy of the Proprietor of t 
should lose no time in securing them. 





pared lo tend@r for the erection of Telephone Exchanges or Privgte Lines m 
Patent is nougonly to rent these [nstruntents, parties desirous Of purchasing 


SURE SERRE 
d 


i W. LADD & CO, 


. * SCIENTIFIC INSTRUMENT MANUFACTURERS, 


= (By Appointment to the Royal Institution. of Great, Britain), ° 


It AND 12, 
BIDWELL’S SELENIUM CELL. 


BEAK STREET, REGENT STREET, Ww. 


AND OTHER APPARAIUS, FOR BELL’S PHOTOPHONE. a 
PHOSPHORESCENT POWDER—very brilliant—for Paint apd other puttposes, 35. per oz. 
e 


Physical Apparatus of every Description. 


ILLUSTRATED CATALOGUE, SIXPENCE, bad ° 





EF. E. 


” 84, MAIDEN LANE, 





BECKER & CO., 
COVENT 


GARDEN, LONDON, 


. IMPORTERS AND MANUFACTURERS OF ALL KINDS OF 
CHEMICAL, PHYSICAL, AND “ELECTRICAL APPARATUS, 


CHEMICALS and REAGENTS of the greatest Purity for ANALYSIS and CHEMICAL 
RESEARCH, &c. 


Price Lists Post Free on Application, 


BECKERS 600 CHEMICAL LABELS, 6d.; free by post, 7d, 





Now ready. New Editions for 1882.. 


_ Price each Is., paper cover; cloth, Is. 6de 


DICKENS'S DICTIONARIES. 


DICKENS’S DICTIONARY OF LONDON, 
DICKENS’S DICTIONARY OF THE THAMES. 
DICKENS’S DICTIONARY OF PARIS, 


Which has been sometime in preparation, is now ready, 


DICKENS'S CONTINENTAL -A B C RAILWAY GUIDE. 


Is Published on the First of every Month. Price 1s. 


© mememe / 





MACMILLAN AND CO., LONDON, W.C. 








NOTICE OF* REMOVAL. 
JAMES HOW & CỌ, 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(Late or 5, BRIDE St, AND 2, Foster LANE) 
HOW'S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP 
Rock Secticns and other Objects fer thedMicrescope. 


THIS 
RTU WE HOR] MEDICINE 
Is a, Certain Cure for all Disorders of the LIVER, STOMACH 
AND. BOWELS. A Great PURYFIER of the BLOOD; a 


Powerful Invigorator of the Sygtem, in cases cf WEAKNESS 
«AND DEBILITY, and is unequalled in Female Complaints, 
a 


. 








FRYS 


GOLD MEDAL, 
PARIS EXHIBITION. 


In Packets and Tins. Pure - 
Cocoa only, with the super- 
fluous on extracted. 


e 
If properly prepared, there is no nicer 
or more  holesoie preparation of EXTR A CT 
cocoa.” — Feed, Wair, and Air, 


edited by Dr, Hassail. 
J. S. FRY & SONS, Bristol and Londan 





In fap. Bvo, price 38. 6d. 


SOUND: ELEMENTARY LESSONS ON, 


By Dr. W. H STONE, Lecture: cn Physres at St. | homas’s Ho pital. 
With numerous Illustrations, 

“This 1s an excellent little text-book? Well adapted for studenis of the 
Science and Art Classes. ut also of considerable value to those wh + deure 
to do something more than The student of acousnes widl find ta 
very acceptable help, and a Reig Ar -stone to the mere e'abe rate werks op 
the subject, while t e musician will find in its pages information a hich u ay 
be of great assistance to him in the acquisition of hms art.’ t= Engeush 
Mechanic. 
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MACMILLAN & CO’S PUBLICATIONS. - 





NEW BOOK RY THE AUTHOR OF “A HISTORY OF THE ENGLISH PEOPLE.” 
g . 


THE MAKING OF ENGLAND. 


a 
BY JOHN RICHARD GREEN, M.A, LL.D. 


WITH Mars. 8vo, 16s. 


» 
., 
6 


“ Mr: Green’s place as a historical scholar, ranking among the foremost of English historical scholars, can 
no longer be dispufed. The book shows in every page it is emphatically a book of hard work. *Mr. Green 
goes to the scusweseof English history, not as a novice, but as one to whom every step of ground is familiar. 
Those who had done any real work themselves knew thoroughly well that the Short History could not have 
been written without real work and plenty of it; but now the evidence stands plain in the eyes even of the 
unlearnet ard unbelieving. Mr. Green not only knows his books, but he knows how to use them and how to 
judge of them, apd:he knows as well as ever how to tell the tale which he draws from them. Nowhere does 
his well-known power of painting and narrative come out in greater fulness than in the early part of ‘The 

_ Making of England,’ And if there is not the same brilliancy in the latter part, it is clearly not from lack of 
power. Mr. Green as a literary artist keeps his strength unabdted to the end.” —Mr. E. A. Freeman in the 
“ Independent” (New York). Sage. ea, ee ° 


“No writer has ever appeared in England, ąnd hardly any in modern Europe, with a more admirable 
gift for presenting familiar facts in new lights, and drawing new conclusions from them, for turning names 
into realities by breathing emotion into them, and conceiving what their ideas and purposes may have 
been. . . . The soundness of the work, the care with which every source of information has been 
consulted and compared, the extraordinary ingenuity with which facts are pieced together and inferences 
drawn from them, the judgment with whieh authorities are weighed—all these solid qualities of the his- 
torian’s method are present here in as ample measure as the literary skill with which results are grouped 
and set forth, . . . It is a wonderful piece of conscientious original work. . . . It is, indeed, 
more original thangwe should have believed any really sound work on English History could at this time 
of day have Deen.”"—Pall Mall Gazette. 


“ Mr. Green is an author the brilliancy of whose talents is apt to throw into the shade the solid merits of 
his work. He cannot, if he would, be dull. Heis endowed with rare grace of style. He knows how to 
bring into relief the interesting features of unattractive subjects. He can combine a mass of detached facts 
which, in other hands, would simply oppress the memory of students, without in the léast impressing their 
imagination, into a narrative which is easy to read, and hard to forget. He is, in short, a literary artist. This 
is patent on the very surface of everything he writes... . Mr. Green, whose special excellence lies in his grasp 
of the main facts of the eras with which he is called upon to deal as an historian. ‘‘The Making of England’ 
exhibits in the very strongest manner this ‘bottom of good sense’ and of soctnd judgment, which underlies 
all his speculations, and students will miss half the instruction which they ought to gather from the pages of ° 
Mr. Green’s last work if they are led by the beauty of his style and the ingenuity of his thoughts to overlook 
the sense and wisdom to be found in every page of the book. . . . He has achieved the best work which an 
historian can achieve, he has taught his readers the only sound mode of historical study.” —Vation (Wew York), « 





PROFESSOR HUXLEY’S NEW BOOK. é 


SCIENCE AND CULTURE, AND OTHER ESSAYS. 


By ‘PROFESSOR HUXLEY, F.R.S. Demy 8vo. 10s. 6d. 


_ A most valuable contribution to literature, and, at the same time, an excellent enunciation ci the relations of science to learning 
in general.” — F extininster Review, ' : 


“ The volume gives, as a whole, a tolerably complete account of the aims ayi mtthod of modern science and its connection ` 


yita other fields of human thought afd activity. . . . These topics are discussed in a style which is always_clear and incisive.”— 
REMEUNL, e $ ee 
‘The volume really forms a brief corpus of Prof. Huxley’s scattered opinions upon men and things Sn general... . These essays 
of re } E 


are all brilliant and all orgipal.”——Pall Mall Gazette, se Spee tree sma r 
“Some of these essayg are among the most interesting of Prof. Huxley’s contributions to the literature of science.” — Zhe Academy. 





“Not one of the essays here brought together that does not afford keen’ pleasure to the intelligent reader.-.:.~.” Prof, Huxley is 
one of the most vigorous and acute thinkers of our time, who has the power of putting his thoughts into clear and forcible lang@age.” 
— Zhe Spectator. å : z Se; SG vr gts i 

° 
. MACMILLAN AND CO.,-LONDON, W.C. * , z ‘ 
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Messrs.” MACMILLAN “& 60.8 NEW BOOKS. 
A TEXT-BOOK OF GEOLOGY. . 











is os 2 BY ARCHIBALD GEIKIE; FRS} ~ 
Py Director-General of zhe Geological Survey. With numerous Ilustrations. Demy Sy: À Ejust ready, 
: THE NEW TESTAMENT AND THE “QUARTERLY REVIEW mA REPLY). 7 .@ 


THE REVISERS AND THE GREEK TEXT .OF THE NEW: 


TESTAMENT. By Two Members of the New Testament Company. 8vo. 2s. Ód. 
The Times says :—*' We are satisfied that the impartial readér who will be at the pams to weigh the Reviewer’s arguments snd 


>the reply of the two Revisers will be forcec to conclusions very little favourable to the Reviewer s s sagacity.’ » 





MRS. OLIPHANT’S NEW WORK. 


THE LITERARY HISTORY OF ENGLAND 


IN THE END OF THE EIGHTEENTH AND BEGINNING oF THE,NINETEENTH CENTURY. 


BY MRS. OLIPHANT; 
Author of “ The Makers of Florence,” &c. 3 vols, Demy 8vo. 365," 

“ An account well written and very laudably careful and exhaustive, ofa singularly interesting eid of of English: iAauies 
there is no part of it which is dull or uninteresting. . . . The impértant thing is that the public, intolerant of dullness, has got here 
a valuable and fairly exhaustive history of almost the most interesting period “of English literature, which ` no human being can call 
dull Pall Mall Gazette, s 


r 





‘A NEW NOVEL. BY MISS YONGE. 


“UNKNOWN TO: HISTORY. 


BY CHARLOTTE M. YONGE, : 
Author of **The Heir of Redelyfie.”’ 2 vols, Crown 8vo. 95, 


a ee UNIFORM WITH THE ABOVE. “Shortly to “be published. Price 4s, 6d. ` 


DEMOCRACY: _ Ay. American Nowa, D ET 





NEW BOOK BY MRS. MOLESWORTH. - 


SUMMER STORIES. 


FOR BOYS AND GIRLS. š 


BY MRS..MOLESWORTH, — TT ae 
: Author of ‘< Carrots, ” Tha, Cuckoo Clock, 2° Be, _ Crown By. 4s. 6d. B $ . 


& 


a 


- GEOLOGICAL SKETCHES AT HOME AND: “ABROAD: :- es 


ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey. With Illustrations, 8vo. tos, 6d. _ 
ENGLISH MEN OF LETTERS. Edited’ by JOHN MORLEY. (New Volume.) 


DICKENS. . By A. W. Warp. Crown 8vo. 2s. 6d. 
. ESSAYS AT HOME AND. ELSEWHERE: By E.. $. Napit. 


- Crown 8vo. 6s. 
POPULAR EDITION, ABRIDGED. i 


CATHERINE AND CRAUFURD TAIT, Wife and Son of ‘Archibald 


Campbell, Archbishop of Canterbury : a Memoir. Edited, at the reet of the Archbishop, “by, the Rev. wW. BENHAM, 
B.D., Vicar of Marden. . Crown 8vo. 2s. Gd. 


JUVENAL. Thirteen Satires. Translated _into English after the. : 


Latin Text of J. E. B. MAYOR, r, Prof. HERBÉRT A. STRONG, and ALEX, LEEPER, M;:A., of the geese 
of MRES - Crown 8vo. 3s. Ód. ; 


MACMILLAN’S ‘6s. POPULAR NOVELS. (New Volume 


a 


‘THE BEAUTIFUL WREICH: THE FOUR Sdemtcots: ’ THE 


PUPIL OF AURELIUS. By WILLIAM BLACK. Crown 8vo. 6s: ° 
“One of the most genial stories thal Mr. Black has ever written.” — Morning Post. . . ° + r 


JUS ST READY, DOUBLE NUMBER (PARTS XV. XVL). ' BRICE 75- 


A DICTIONARY OF MUSIC AND MUSICIANS (4: x 1450-1882). 


By Eminent Writers, English and Foreign. With Illustrations and Wondeuts. Edited by GEORGE GROVE, D.C. £. In 
3 vols, ai rahe I} to XIV, 3s.06¢. each. Parts XV.-XVI. 7s. 
ols. I. aud IIL 8go. 21s. each. Vol I. AtoImpromptu, Vol. IL. Tnpropena to Plain Song. 


5 . ' a * MACMILLAN & CO., LONDON, W.C. oo 
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ACMILLAW AND Co., at the Office, 29 and 30, Beslford Street, Covent Garden — THURSDAY, May 25. 1882, 
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A, WEEKLY. ILLUSTRATED JOURNAL OF SCIENCE + 
= > => ? “ To the solid ground 
pN Of Nature trusts the mind which builds for aye.” —WorDSWORTH z 
No 657? VOL. 26] ° THURSDAY, JUNE 1, 1882 [PRICE SIXPENCE 








Registered as a Newspaper at the General Post: Office ] 


{All Rights are Reserved. 





NON-MAGNETISABLE WATCHES, 


WATCHES which cannot be “ MAGNETISED,’? constructed at 
the recommendation of W. Crookes, Esq., F.R.S., and as exhibited at the 
Electrical Exhibition, Paris. - e 

E. DENT & CO.. Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich. 

Only Addresses —6x, Strand, and 34, Royal Exchange, London. 


N.B.—Watches can be converted to this plan. 


' MINERALS. 


MR. BRYCE WRIGHT’S NEW SHOW ROOMS are 
NOW OPEN, containing the 


FINEST & LARGEST STOCK OF MINERALS 


IN EUROPE, 


~ From which selections may be made. 
Extensive Series of. Meteorites, Stone, Bronze, and Wooden 
Implements. Glass-capped Boxes, &c. Boxes sent on approval 
to any part of the world. 


BRYCE WRIGHT, 
MINERALOGIST, AND EXPERT IN GEMS, 
204, REGENT STREET, LONDON (formerly 90, Gt. Russell St.); 








WANTED:--Private Lessons in Practical 


gotan: -State terms to FLora, Messrs, Deacon’s, 154, Leadenhall 
treet Va 
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IMAPPIN & WEBB. 
“MANSION HOUSE BUILDINGS, CITY; 
OXFORD'ST., WEST END, LONDON. 
ae ILLUSTRATED BAG CATALOGUE FREE. 


e e © 


‘COMPASSES, 


THE BINOCULAR GLASS. 


CEG . 


“ OPERA” 





ra 
ze 


JOHN BROWNING confidently directs attention ‘to this 
glass as the cheapest binocular ever offered to the public. It is 
strongly made and highly finished, the whole of the metal-work 
is nickelised, the achromatic object-glasses are 14 inches clear 
aperture, the body 1s covered with morocco, and the instrument 
is sent in a collapsible French morocco case lined with satin. 

Price complete, 158., sent free by post for 4d. extra, , 
Tlustvated Catalogue of Binoculars post free, x w 


JOAN BROWNING, - 
63, STRAND, LONDON,- W.C. 


NEGRETTI & ZAMBRA’S . 
THEODOLITES, @ = eas eS 
LEVELS, 


Circumferentors, 
MINERS’ DIALS, 


POCKET 








Drawing 
INSTRUMENTS, 
RULES AND 
SCALES, 
ALTITUDE 
ANEROIDS, &c. 


Illustrated Price Lists 
posted Free. 


NEGRETTi & ZAMBRA, 7 
SCIENTIFIC INSTREMENT MAKERS TO 
Her Majesgr THE QUEEN, . . 
HOLBORN VIADUCT. 8 
Branches—4s, Cornhill; and 122, Regent Street. 
* PHOTOGRAPHERS—CRYSTAL PALACE, SYDEN 11 4. 


~. 


è : s 
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.© “MICROSCOPES. . 


Unequalled by any other Maker at the same Price. Intending Purchasers 
should apply to the Manufacturer, e 


EDMUND WHEELER, 
48N, Tallington*Road, Holloway, N , London. 


GEOLOGY AND MINERALOGY. 


Glaciated Boulders from the Tyne Valley; Fish Remains from the Chalk 
of Mount Lebanon, collected by the Maronite Monks 
Interesting Sponges, Bryozoa, &c., from the Neocomian of Faringdon, 


, 


erks. 

Fine Series of Oolites from the Cotteswold Hills and other localities. 

Choi e Norwegian Minerals, comprising Crystals of White Apatite, Black 
Tourm line, Enstatite, Ilmenite, Hydcotalkit, Augite, Onkolite, Serpentine 
Pseudomorphs, &c.« k 


e THOMAS D. RUSSELL, ' 
48, ESSEX STREET, STRAND, LONDON, W.C. 


_ DIAMONDS IN MATRIX. 
R.C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
or sale Specimens of the above ; also Cut Precious Stones in all Colours. 
Z - Precious Stones valued and bought. 
12, FRITH STREET. SOHO. W. 


NEW MINERALS, &c. ~ 


Special List of New and Interesting Minerals lately received on Sale at 
eo. JAMES R GREGORY'S ~ 
Mineralogical Museum, 
88, CHARLOTTE STREET, FITZROY SQUARE, 


This list includes Old Species from New Localities, New Forms, and 
Rare Minerals from Old Collections. 
Also, New List of Additional Microscopic Sections of Rocks and Minerals. 


To be had on application, 


MINERALOGY AND GEOLOGY. 


Mr. HENSON has some Splendid Specimens of the 
TRANSPARENT RUBY SILVER, CRYSTALLISED NATIVE 
SILVER, PYRARGYRITE; P 
VERY LARGE AND FINE CRYSTAL OF DANBURITE, 








NATIVE SULPHUR, and a Portion of the METEORITE that fell 7 


FEBRUARY 3, 1882. 
PRIVATE LESSONS AND EVENING CLASSES, 
'  Blowpipė Cases and Apparatus. 
Catalogues free, 3 


SAMUEL HENSON, 
l 277, STRAND, LONDON. 


SUNDEW.—HEALTHY SPECIMENS of 


Drosera rotundisolia free by post, 2s. 82 each Cash or PO.O. to 
B HARE, 37, Norfolk Street, Strand, W.C. 5 


LELECTRICITE. 


e? Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


REVUE HEBDOMADAIRE,,. 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progres de Pélectricité. 

Rédacteur en chef: W. de FONVIELLE. 

E. de CLISSON: Directeur. Ps 


‘Subscription Yearly, 16s, ; Six Months, 9s. 








* Agency for England and Colonies— 
LE FEVRE AND CO, ENGINEERS, 


26, BupGe Row, CANNON STREET, LONDON, 
Specindh Copy sent post free. 





On the rst of gvery Month 


TRIMEN’S JOURNAL OF BOTANY, 
° BRITISH AND FOREIGN 


New Seriese Edited by James Brifren, F.L S, Bnush Museum 
Contenrs.—Original “Articles am leading Botanists —Extracts, and 
Notices of Books and Memoirs —. icles in Journals —~Botanical News. — 


© Proceedings of Societies. 


e Price xs. 3d. Subscription €or Sne Year, payable in advance, x25. 
London: WEST, NEWMAN, & CO s 54, “Hatton Garden, eE.C, 


LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS’ ` 


STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 


T. B. has last week sent to bis sukgcribers Stylonichia, with sketch. 
He can also send out Elvers ors Young Eels, Laphopus crystallinus, 
Fredericella sultana, Melicerta ringers, Hydatina senta, Volvox globator, 
Hydra vulgaris, Vorticelliide, Mussels, Crayfish. 

Weekly. Kanoincements will be made ïn this 


place of Organisms T. B. 
is supplyn®, 


¢ 


Specimen Tubs, One Shilling, post-free. 


Twenty-six Tubes in course of Six Months for Subsqription of £1 38. 
ms or Twelve Tubes for tos. 6d. à 


Portfolio of Drawings, Seven Parts, 1s. each. 


e Sales bp Auction. 


The Collection of Insects formed by Mr. J. @AM@ DARLINGTON. 


MR. J. C.STEVENS will Sell by Auctipn, 
at Ins Great Rooms, @8, King Street, Covent Garden, on MONDAY 
and WED ESDAY,eJune 5 and 7, at half-past 12 precisely each day, 
the above Collection of Insects, containing about 305000 specimens., A 
really representative lot with many good varieties, containing, among, 
many rarities,"Lathorica antiopa Dispar, Aci® livornica, Celeris Sebliæ- 
formis, Sypheciformis, eaulariscanosa ilecifolia viduaria, Faliginana 
rofundaria, Sacraria purpuraria, Reticilata, sicula, Alni concolor mus- 
culosa, Sparganit conspicullaris, Subrosea Erythracephala Barrettu, 
Furcifera orichalcea, Cihalis, &c. A fine series of Totrices, and a 
specially fine and complete Collection of Tinemæ. Also two good 
Cabinets and a few Books, the property of Mr JOHN SANG, of 
Darlington. T 

® On view after 2 o'clock the day pror and mornings of sale, and 

Catalogues i è 











IMPORTANT SALE OF.SCIENTIFIC APPARATUS. 
MR. J. C. STEVENS has received Instruc- 


tions to Sell by Auction, at his Great Rooms, 38, King Street, Covent 
Garde, on Friday, June 2nd, at half-past xa precisely, a large gomon 
of the Stock of the old-established Business of W. LADD & CO., con- 
sisting of Microscopes, Spectroscopes, Electrical, Optical, and other 
Philosophical Apparatus The Stack must be greatly reduced, in con- 
sequence of Mr Ladd retiring from the business, The Second Sale 
will take place on FRIDAY, June g, and will include, in addition to the 
above, Tuning-forks, some by Kænig for Lissajous figures, Astronomical 
Telescopes, excellent Theodolite, Sextant, &c. 


On view Day Prior and Morning of Sale, and Catalogues had. 
THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 


REVIEW oF THE MALT AND Hor end AND WINE AND SPIRIT TRADE 
: ECORD. 


The Organ of the Country Brewers. 
“The Brewers’ Guardian ” 1s published on the evenings of every alternate 
Tuesday, and ıs the only journal officially connected with brewing interests. 
Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day. 
Single copies rs. each. Registered for transmission abroad. 


Offices—s, Bond Court, Walbrook, London. E.C, ` 








` 


16s per Ann., 20$. Post Free. 
DER NATURFORSCHER, 


Wochenblatt zur Verbreitung der Fortschritte in den | 
aturwissenschaften. 


Herausgegeben von Dr. WILHELM SKLAREK. 


A Weekly Periodical devoted to Natural Science 
men Numbers may be had through any Foreign Bookseller. 
mence the XVth volume 


Berlin: DUMMLERS, 77, Charlottenstrasse, S W., and all Booksellers 


THE ZOOLOGIST: . 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by § E. Harting, F.L S., F.Z S., Member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well kn@yn naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migrations of ‘British fresh-water fish; new or ' 
rare marine fish, local aquaria; British reptiles; British land and fresh- 
water mollusca, with refharks on the-haunt8 and habits of the species, and 
other matters of general imerest to thore who delight in-natfral history. 
Reports of the Limnean, Zoological, and Entomological Societies. Reviews 
of natural history books Occasional translanons from foreign zoological 
journals of important and interestmmg-articles in various branches of zoology. 
‘There are occasional woodcuts. 


. JOHN VAN VOORST, 1, Paternoster Row, 


gz Nos., 16s Speci- 
1882 will com- 
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e Now ‘publishing % in Crown 8v0, price 25. Od. each. o 


ENGLISH MEN -OF. LETTERS 


EDITED BY JOHN MORLEY. . 


JOHNSOÑ. By Leslie Stephen. 

“ The new series opéns well-with Mr. Leslie Stephen’s sketch 
of Dr. Johnson. It could hardly have been done better, and it 
will convey to the readers for whom it is intended a juster 
estimate of Johnson®than either of the tWvo essays of Lord 
Macaulay.” Fag, Mg! Gazette, 


SCOTT. By R. H. Hutton. 


*\Ve could not wish for a more syggestivé introduction to 
Scott and his poems and novels.”——Exquiiner. © ` 


GIBBON. By J. C. Morison. 

“ As a clear, thoughtful, dħd attractive recotd of the life and 
works of the greatest among the world’s historians, it deserve? 
the highest praise. "Examiner. : 


SHELLEY. By J. A. Symonds. 

‘The lovers of this great poet are to be congratulatéed at 
having at their command so fresh, clear, and intelligent a pre- 
sentment of the subject, written by a man of adequate and wide 
culture.” Atheneum. 

HUME. By Professor Huxley, F.R.S. 
“ It may fairly be said that no one now living could have 


expotinded Hume with more sympathy oF with oma per- 
spicuity.”—Atheneum, 


GOLDSMITH. By William "Black. 

“ Mr. Black brings a fine sympathy and taste to bear in his 
criticism of Goldsmiths writings, as well as his sketch of the 
incidents of his life.”-——Atheneum. 


DEFOE. By W. Minto. 


“Mr. Minto’s book is careful and accurate in all that is 
stated, and’ faithful in all that it suggests. It will repay reading 
more than once,” -—Atheneum. 


BURNS: By Principal Shairp. ~“ 
“ None of the series has given*a truer estimate either of 
character or of genius than this volume.” —Specéator. 


SPENSER. By the Very Rev. one Dean of 
St. Paul’s. 


“Dr. Church is master of his subject, and writes always 
with good taste."—Academy. 


THACKERAY. By Anthony Trollope. 


“Mr, Trollope’s sketch is excellently adapted to fulfil the 
purpose of.the seriés in which it appears.” —Atheneum. 


BURKE. By John Morley > 


“Perhaps the best criticism yet published on the life and 
character of Burke js contamed in Mr. Morley’s compendious 
bingraphy. His style is-vigorqus and polished, and both his 
pohtical and personal judgment, and hbis literary criticisms, are 

A just, generous, subtle, and in a high degree -interesting.”—~ 

Saturday Review, 


MILTON. By Mark Pattison. 

“ Every page gives us something new to learn, or something 
old put in such a way as to be almosteequivalent to that which 
is new.” — Academy. 


HAWTHORNE. By Åenry James, Jun. 


‘“ Probably no one-living’ ould. have done so good a book on 
Haw thorne.as Mr, James‘has done.”—Sefurday Review, 


C *  s Other Volumes to follow. ee! 2 f . i 


DICKEÑS.. By A. W. Ward. 


SOUTHEY. By Prof. Dowden. 

“A truly. scholarly and delightful monograph’ of a great 
writer, who has been cf late years eee neglected,” — 
Examiner, 


CHAUCER. By A. W. Ward. ° 

“ An enjoyable and excellent little cok is this of Professor 
Ward’s, Far away the best connected account of Chaucer and 
his work to be found in English.” —dcademy, 


COWPER. By Goldwin Smith. 

“Mr. Goldwin Smith has sketched, in a few decisive 
touches, the genius of the poet and weakness of the man.”— 
Daily News. 


BUNYAN. By J. A. Froude. 

“The life and character of Bunyan stands out in bold relief, 
and for the first time the author of the ‘ Pilgrim’s Progress’ is 
portrayed as he really existed.” — Westminster Review. 


BYRON. By Professor Nichol. 

“ Decidedly one of the most careful and valuable of the 
whole series. When a book is so good as Prof, Nichol’s, there 
is little to be said about it, except to recommend it as widely as 
may be.” —Atheneum. 


LOCKE. By Prafessor Fowler. 

“In the case of Locke’s biographer we ia to say that 
Mr. Morley has been exceptionally fortunate, en more 
competent than Professor Fowler’s for this MR work 
might have been sought, and sought in vain. ”—Examiner. 


POPE. By Leslie Stephen. 

“ The sketch of Pope’s life which Mr. Leslie Stephen has 
written is interesting throughout. . A work which one can 
only lay down with the wish to have a good deal more on the 
same subject by the same hand.”—Academy. , 


WORDSWORTH. By F. W. H. Myers. 

‘Mr. Myers gives us a picture of the man and an estimate 
of his work which is -certainly not inferior to anything that 
has preceded it. . Possibly the best chapter in the book— 
every chapter of which is excellent—is that on Natural Religion.”, 
—Academy. 


DRYDEN. By George Saintsbury. 

“Mr. Saintsbury’s very careful, fine, and interesting volume 
» «+ seems to us to hold a place of its own amongst the seri@s..’ 
—Darly News. 


LANDOR. By Professor Sidney Colvin. 
t Besides being admirably, written, it is thoughtful, critical 
and full of honest work.” —Atheneun, 


DE QUINCEY. ` By Professor Masson. 
“To all intarested in“De Quincey, or, we might say in English 

Literature, we cordially recommend this volume, one of the v very 

best of an admirable series.” — British Quarterly Review. ‘ 


CHARLES LAMB. By Rev. Alfred Ainger. 

“ This charming little volume, .. He has distinctly realised 
Lamb's geniys and has made his readers realise it too.” — The 
Spectator. 


BENTLEY. By ‘Professor R. C. Jebb. 

‘* Deserves to take rank with the best of its companion 
vorume:, . . . An excellen®and finished „literary performange, ’? 
—Saturday "Review. me 
e 


MACMILLAN AND CO., ae STREET, ‘COVENT CARDEN, W.C. 8 


* XXXVe 


z 


. 


* &xxvi 


NATURE 


[Fuse 1, 1382 








° 


SIR JOHN: LUBBOCK’S NEW WORK. 


NOTICE—The Second Edition of ANTS, BEES, 
and WASPS, a Recorll of Observations on the Habits of 
the Social Hymenoptera, by SIR JOHN LUBBOCK, 
BART., M.P., is now ready. With five 
chromo-lithographic plates, price §s. 


Crown 8vo. 











Demy 8vé, 244 pp- price 7s. 6a , cl8th. F 
THE FUEL OF THE SUN. . 
By W. MATTIEU WILLIAMS, F.RAS, F.C.S.° 

SIMPKIN, MARSHALL, & CO, London. 





ig 
Now ready, post ffee, Thirteen Stamps. 


THE “UNIVERSAL CRYPTOGRAPH.” 
j WITH KEY. 











ee e 
London: KEGAN. PAUL, TRENCH, & CO; The Best and Simplest Method for Secret Writing. 
. i i, Paternoster Square PERCY PURDON, 144, Copenhagen Street, Islington, N. 
g PESES EEA EA EEE S E a 
: THE ENTOMOLOGIST MONTHLY 
Newspaper and Review in the French Language, Politics, Literature, ; = 
Science, ai Nore Fric a rough Bookselere ard = Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustration» 
LA SEMAINE FRANCAISE : Journal Francais "pour Conducted BAT a Barnte, J. w Devin, R. McLacuian, F R.S., 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, aeai Mes Hae ae a NDE: Re, ee and HT. Saaintbn, F.R.S. 
et Notes. Un exemplaire par la poste, 3łđ., en timbres poste, Abonne- This Magazine, cemmenced jn 1864, contains standard articles and notes 
ment franco par la poste—un an, z5s 2d.; six mois, 7s. 72. Prix 3d. | on all subjects conected with Entomology, and egpecially on the Insects of 
chez tous les librairies et aux gares des chemins de fer. Ons’abonne |e tte British Isles. 
aux bureaux, 37, Southampton Street, Strand, are W. = lal gm oe Shillings per Velawe, post free. The volumes com- 
x N ; A —“ iLa Semaine Fran- | mence with the June number in each year, ‘ 
ae obey ane i ate for the benefit of those English sheen toV E (strongly pond in cioth) may Be ohtatned by purchasers of 
readers who may wish to study contemporary French from all points of ` >» O POT EROPA PACE Or 20s, SACI URE SUCCES CInE 
» view, instead of confining ther reading to eie particular Gallic print. vols. may be had separately or together, at 7s. each 
It certainly merits success,” — Graphic. London: JOHN VAN VOORST, 1, Paternoster Row. . 
LA SEMAINE FRAN CAISE.—“ The numbers before N.B.—Communications, &c., should be sent to the Editors at the above 
us are full of good things... .. It will be far better for most than any | address. - 
one`of the best papers published in Paris itself. We are much pleased < tn 
with the character or it, gad believe it will bs a hly valued in all those On the rst of every Month, price Sixpence. oa 
many households where French is cultivate e printing is very we ; . 
> done, "Queen. ` P THE ENTOMOLOGIST; 
Tee ne as re AN ILLU§TRATEDR JOURNAL OF BRITISH ENTOMOLOGY. 
Se we ” ik ee eee Ges, aes ee Edited by Joun T. CARRINGTON, 
welve ,, ees, a ads pend. gest, a 88, A Wi ‘Asst 
P:0.0: payable'to T. Spanswicx, at King Street, Covent Garden; W.C. . ipa Bonn: PZS i eoi A. POWER, m a 
LTS eat. beg WARD A, FITCH, 5 . JENNER WEIR, F.L.S. 
Publishing Office, 37, Southampton Street, Strand, W.C, b. Buchanan Warr, BED. 3 S 
Contains Articles by well-known Entomologists on all Branches of the 
i Now Ready. Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
The FOUNDATIONS of MECHANICS : Habits, Dife Histories eae ig of Rarities, &c ; there are Monthly 
Papers reprinted from The Engineer, By WALTER = BROWND, Aeros ioan and cence to the printing of which especial 
M.A., MInst.C.E., late Fellow of Trinity College, Cambridge. In | attention is given, and occasional LirHoGRAPHED and Curomo-LiTHo- 
8vo, price One Shilling. . GRAPHED PLATES, 
London: CHARLES GRIFFIN, & CO., Exeter Street, Strand. SIMPKIN, MARSHALL, & CO., Stationers’ Hall’ Court 
z s 
° . “t One of the most delightful books ever written.” —Saturday Review. 
a 


People’s Edition. 


Now Ready, Price Sı ixpence, by Post Eightpence. 


6d. 


"WATERTON’S WANDERINGS IN SOUTH AMERICA, 


With One Hundred Illustrations. , 


_'* „Edited, with Biographical Introduction 
i l MACMILLAN AND 


and Explanatory Index, by the Rev. J. G. WOOD. Medium 4to. 6d. 


4 


CO., LONDON, W.C. 





© CHAREES DARWIN. 


. The Publishers of Nature have a few Proof Copies of the 





Portrait, Engraved 


on Steél by Jeens, of the late CHARLES DARWIN. Price 5s. each. 
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SUBSCRIPTIONS TO*“NATURE.” 
S d . 
28 o 


Yearly a op e a ey a eS 
14 6 


Half-yearty. 2. 2. 2. mw 2 i 
Quarterly . 6... + ss we) 7 6 

To the United States, the, Continent, and all places 

within the Postal Union: — 

$ * e Ss. d 

Vearly 2. 6 2 2 2 6 © we e 30 

aif-yearly, 2. 2 e... > < I5 Ôe 

Quarterly . . s a e a ee es 8 0 

Post Office Qrders payable to MACMILLAN & CO, 


CHARGES for ADVERTISEMENTS. 


‘Three Lines in Column zs. 6d. od. per Line anter. 


e d 
One-Eighth Page, or Quarter Column: . . . @ I8 6 
Quarter Page or Halfa Column. . . .. » 115 0 
Half a Page, or a Column. . . e... - » 350 
Whole Page .“ ? . . 6 60 


. æ OFFICE: 20, BEDFORD ‘STREET, STRAND, W.C. 


. DIARY OF, SOCIETIES. 


LONDON 
RSDAY, June r. . 

LINNEAN SOCIETY, at 8.—Results of Phe Investigations on the Ceylon Coffee- 
Leaf Disease: Marshall Ward.—Cutaneous Nerve Terminations in Mam- 
mals: Dr. G Hoggan.—Himalayan Ferns. H. C. Levinge —Some British 
Ascidians: H C Sorby and Prof. Herdman —Recent Additions to New 
Zealand Flora: I. Kirk —Animalcule Allied to Pleuronema: F. W. 
Phillips.—-New Comatulæ: P. H. Carpenter. 

CueMICAaL SOCIETY, at 8—On the Specttoscopic Study of Chlorophyll: 
Drs. Russell and Lapraik. . 

ROYAL INSTITUTION, at 3.—The Metals: Prof. Dewar. - . 

FRIDAY, JUNE 2. 
GEOLOGISTS’ ASSOCIATION, at 8.—On a New Section in the Thames Valley: 
„J. Logan Lobley, F G.S.—On a New Section at Croydon: Prof John 
Morris. MLA , F.G.S. ` 
SocIeTY OF ARTS, at 8.—Tea, Cinchona, &c, in India: J. R. Royle. 
Rovan Instrrution, at g—The Intellectual Basis of Music: H. H. 


Statham, 
SATURDAY, June 3. ®@ ° 
ROYAL INSTITUTION, at 3.—Poetry and its Literary Forms: Prof. D. 


Masson. 
€ MONDAY, June 5. 

ARISTOTELIAN SOCIETY, at-7.30.—Discussion—Will. y 

Socrzry OF CHEMICAL Inpusrry, at 7.45 —On Turpentine, its Nature and 

7 Adulteration: Prof. Armstrang.—On Testing of Chimney Gases: W. J. 
Lovett.-On the Estimation of HCI Free and Combined in Chimney 
Gases: G E Davis. 

ROYAL INSTITUTION, at 5 —General Monthly Meeting. 

TUESDAY, JUNE 6. 

ZooLOGICAL Sociery, at 8 30.—Notes on some Points in the Anatomy of 
the Æluroidea : Prof. St. George Mivart, F.R.S.—On ‘a Collection of 
Laridæ from the Coasts of Peru and Chili, made by Capt. A. H. Mark- 
ham, R.N.—On Crustaceans collected by M. V. de Robillard at the 
Mauritius, Part Il.: E. J. Miers.-An Attempt to apply a Method of 
Formulation to the Species of the Comatulidæ, with the Description of a 
New Species: Prof. F. Jeffrey Bell, 

CRYSTALLOLOGICAL SOCIETY, at 8. _ 

Roya. INSTITUTION, at 3.—Digestion: Prof. A. Gamgee. 

WEDNESDAY, JUNE 7. : 

Gronoaicat Socrgry, at 8.—Notes on the Annelida tubicola of the Wen- 
lock Shales: G. R. Vine. Communicated by Prof. P. M, Duncan, F.R.S. 
Description of part of the Femur of Notochertum: Mitchelli- Prof. R. 
Owen, C B., F R S—The Girvan Succession, Part I. : Prof. C. Lapworth. 
—On Helicopora latisprrahs, a New Spiral Fenestellid from the Upper 
Silurian Beds of Ohio, U.S.: E. W. Claypole, B.Sc. (Lond.). 

- THURSDAY, June 8. 

Rovat Society, at 4.—Eiection of Fellows. 

SOCIETY oF Anriquarigs, at 8 30 —Election of Fellows. 

MATHEMATICAL SOCIETY, at 8—Two Notes—(z) a Definite Integral ; (2) 
Equation te the Director Circle of a Conic: Prof. Wolstenholme. 

Roya. INSTITUTION, at 3.—The Metals: Prof. Dewar. 

FRIDAY, JUNE 9 

ROYAL INSTITUTION, at 9.—Excitability of Plants: Prof. Burdon Sanderson. 

SATURDAY, Jone 10 ' 

Puysica. Sociery, at 3.—Expemments on Vibration: W. F, Stanley.—On 
a Wind Integrator: Walter Baily. 











New Self-charging 


ee, E. 


84, MAIDEN LANE, 


_ and all the principal Agricultu: al Associations throughout Great 


LIGHTNING CONDUGTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances far the protection of every description of building from the 


destructive effects of lightning. 
NEWALE & Co’s 
PATENT A 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all L paris of the world 
with unvarying success; is the host Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators bein; required, and it costs 
only ONE SHILLING per Foot for the standard ize, which ensures safety 


in any storm. ; 
R. S. -NEWALL .& ÇO., 
130, STRAND, W.C.; 36, WATERLOO ROAD; LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW, 
MANUPACTORY—GATHSHBAD-ON-TYNE. 


NORTH BRITISH AGRICULTURIST 


is the only Agricultural Journal in Scotland, and circulates extensively 
amongst Landed Proprietors; Factors, Farmers, Farm-bailiffs, and others 
interested ın the management of landed property throughout Scotland 
and the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evéning mails, and contains Reports of all the principal British 
and Irish Markets of the week, Lesides Telegraphic Reports of thoge held 
on the day of publication. 

The Veterinary Department is edited by one of the leading Veterinariang 
in the country, and is invaluable to the breeder and feeder ay a guide to the 
rearing of animals, and their treatment when labouring under disease, 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultcral Society of Ireland, the Highland and 
Agricul Society of Scotland, the Scottish Chamber of Agriculture. 
ritain and 
Treland. 

For Advertisers addressing themselves to Farmers a better medium does 
hot exist. - 

Price 3d. By post 3}¢, Annual Subscription, payable in advance, 14s. 
‘: Ofc 7 Higi Street, Edinburgh; end 145, Queen Victoria Street, 

ondon, E.C. 

Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 


THE “HANSA” : 


Published since 1864 in Hamburg, is the only independent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Adve-tisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to at least; frequent supplements and drawings. Subscription 
at any time; preceding numbers of the year furnished subsequently. ice 
12s for twelve months. Advertisements 4d. a line widely spread _by this 
paper; considerable abatement for 3, 6, 12 months’ insertion. Business 

ce: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. FREEDEN, M.R., Hamburg, Alexander Street. 8. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
Writing becomes a pleasure when this Ink is used. 


by the prinapal Banks, Public Oces, and Railway Companies throug! 
eland. 


It writes almost instantly Full Black. d Flows easily from the Pen, 


out 


Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, andnot liable toBlot. | moment of writing. 

Can be obtained in, London, through Messrs. Barctay & Sons, Faring- 
don Street; W. Epwarps, Old Change; F. Newszry & Sons, Newgate 
Street; J. Austin & Co., Dake Street, Liverpool; and to be had of all 

tationers. 


BEWLEY & DRAPER (Limited), Dublin. 


Vv oO s S i ` ] : e : 
Induction Electrical Machine. 
SOLE AGENTS: °. 
BECKER & 


COVENT GARDEN, LONDON, W.C. 


FO., 


The chief advantages of these: machjries are their independence of the degree of humidity of the atmosphere ; they are self-charggng, 
requiring neither friction nor any outside inttial charge to throw them into action ; their cheapnese and compactness. e 
Dr. G. Gore, F.R.S., of the Institute of Scientific Research, Birmingham, writes. as followg concerfing our to}4nch plate 
machine :—‘‘ I may inform you that I have obtained sparks 54-inches long from the machine yougsent me.” 
Illustrated: Description and Price List sent post free on application to F. E. BECKER an’ CQ., 34, Maiden Lane, Covent * 
e e . 


Garden, London, W.C. 
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SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. | 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL - APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts, 


Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, 
_ LONDON, W.C. 


NOTICE OF REMOVAL, 


ROSS & CO., 
OPTICIANS 


Beg to announce that they have REMOVED to LARGER AND 
MORE CONVENIENT PREMISES, 


112, NEW BOND STREET, 
One Door from Brook Street (adjacent to their Manuyactory). 


* RR. W. NEEVES, 








: PHILOSOPHICAL INSTRUMENT 


ND 
INTENSITY COIL MAKER. 


PRICE LIST, FOUR STAMPS. 
55, SIDMOUTH STREET, LONDON, W.C. 


5. ©. TISLEY & 0o, 


OPTICIANS, — 
172, BROMPTON ROAD, SW. 


(Close to South Kensington Museum.) 


THE . PHONEIDOSCOPE 


An Instrument for Observing the Colour- -Figures of Liquid Films under the 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 6d, 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S W. 


TELEPHONIC ELECTRICITY. All Materials supphed for 
Experimental Purpeses. 


Price Lists of Electrical and Acovstic Apparatus, with Drawings and 
Descriptio of the Harmonograph. Post Free, 2d. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON - 


(Lare or 5, Bribe ST., AND 2, Foster Lang). 
HOW'S STUDENT'S MICROSCOPE. HOW’SMICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope. 


A CERTAIN 


REMEDY 


For BAD BREASTS, OLD W@QUNDS, and SORES, If 
effectually rubbed on the Neck ard Chest, it cures SORE 
THROATS, ‘BRONCHITIS, COJGHS and COLDS; and for 
GOUT, RHEUMATISM, and*all Skin Diseases it is unequalled, 











e 
Now ready, 2 vols. Demy 8vo. 32s, 


Centenary. Translation 


*or e 


KANTS CRITIQUE 


PURE REASON. 


By F.eMAX MULLER. ~ 
b e 
WITH AN HISTORICA& INTRODUCTION BY 
LUDWIG NOIRE. 


Goethe. 


“On reading Kant we feel like stepping. | into a 
lighted room.’ 


Schiller. 


“The fundamental ideas of Kant’s ideal philosophy 
will remain a treasure for ever, and for their sake 
alone we ought to be grateful to have been born in 
this age.” ° 

W. von Humboldt. 


Some things which he demolished will never rise 
again; some things which he founded will never 
perish.” 


Schopenhauer, 


“Kant is, I believe, the most philosophical head 


that nature has ever produced,” 


Professor Caird. 

“Tt is perhaps not unfair to say, that the specu- 
lations of all those who have not learned the lesson 
of Kant, are beside the point.” 

Vacherot. 

“ Un livre immortel comme ’Organum de Bacon et 

le Discours de la Méthode de Descartes.” í 
e 
Professer Max Müller. 


“ The bridge of thoughtse and sighs that spans the 
whole history of the Aryan wofld, has its first arch in’ 
the Veda, its last in *Kant’s Critique.” 


MACMILLAN & CO., LONDON, W.C 
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“EDWARD PATERSON, ; 


TELEGRAPH AND ELECTRICAL ENGINEER, 
76, LITTLE BRITAIN, ALDERSGATE. STREET, E.C., 
Maniifacturer of Electite Signals, Telephones, Telephone Exchange Boards, Physical Apparatus for Schoels and Colleges. 
é Mgssrs AYRTON AND Pzrry’s ABSOLUTE GALVANOMETER FOR STRONG CURRENTS. . 
NoTI CE.—The GOWER-BELL LOUD-SPEAKI TELEPHONE. A limited number of Prese valuable Instruments, with Royaliies 


Fully pad may siiil be obtained of ER WARD PATERSON, who is jared to tender for the erection of Telephone Exchanges or Private Lines n 
any part of the United Kingdom As the policy of the Propriftor of the Patent is now only to rent these Instruments, parties desirous of purchasing 


should lose no time in securing them 


WwW. LADD & CO, . j 
SCIENTIFIC "INSTRUMENT MANUFACTURERS, . ; 
e (By Appointment %o thé Royal Institution of Great Britain), r 
aeg 11 AND 12, BEAK STREET, REGENT STREET, W. 
BIDWELL’S SELENIUM CELL. "AND OTHER APPARATUS FOR BELL’S ,PHOTOPHONE. 
PHOSPHORESCENT POWDER—very brilliant—for Paint and other purposes, 3. per oz. 
+, Us i Physical Apparatus of every Description, 
° e ILLUSTRATED CATALOGUE SIXPENCE. 


SCIENTIFIC WORTHLESS; 


The following is a list of the Portraits that have appeared in the above Series. ‘ ; 
MICHAEL FARADAY, . SIR WILLIAM THOMSON. 
THOMAS HENRY HUXLEY, HERMANN L, F. HELMHOLTZ, 
CHARLES DARWIN, SIR JOSEPH DALTON HOOKER. 
OHN TYNDALL. WILLIAM HARVEY. 


GEORGE GABRIEL STOKES, SIR GEORGE. B. AIRY. 
- SIR CHARLES LYELL. ; J. LOUIS R. AGASSIZ, 
SIR CHARLES WHEATSTOŅE. ° JEAN BAPTISTE ANDRE DUMAS, 
SIR WYVILLE THOMSON. RICHARD OWEN. 
ROBERT WILHELM BUNSEN, JAMES CLERK MAXWELL, 
ADOLF ERIK NORDENSKJOLD. ' 


Proof impressions s these, printed on India paper, may be had from the Publishers, price 5s.” each, or 
the Set of 19 Portraits in a Handsome Portfolio for £5 carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 
Cheques and P.O.0.s payable to MACMILLAN & CO, 


OFFICE OF “NATURE,” iol BEDFORD STREET, STRAND. 














Now ready. New Editions for 1882.. Price each Is., paper cover; cloth, Is, 6d. 


DICKENS'S DICTIONARIES. 


DICKENS’S DICTIONARY OF -LONDON, 
DICKENS’S DICTIONARY OF THE THAMES. é 
DICKENS’S DICTIONARY OF PARIS, 


Which has been sometime inpreparation, is now ready, 


Reker e CONTINENTAL ABC RAILWAY GUIDE 


Is Published on the First of every Month. + Price Is. 





MACMILLAN AND CO., LONDON, W.C. 








In Extra Fcap. 8vo. 45. 6d. 


UNITS AND PHYSICAL, CONSTANTS... 
BY J. D, EVERETT, M.A, DCL, F.R.S., FRSE, _ 


Professor of Natural Philosophy in Queen’s College, Belfast. > ~~ ous = 


This is Sethe Collectiog of Jllustrations of the C.G.S. units referred to by, Sir, Willam Thomson ın Section A of 
e British Association as having popularised these units all over the world. = 


s Ta must form an essential component of the libraries of all physical laboratories, and tht investigator in physical science will 
find it one of his most useful compamons. The arrangement is good, the work is conscientiously done, afd a great mdss of useful 


information has been collected from very diverse sources.” —Academy, , . è 
. MACMILLAN AND CO., LONDON. s A 
. e 
e 
. » s 8 . 
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Messrs. ‘MACMILLAN '& 00:3 NEW -BOOKS. 
A TEXTBOOK OF GEOLOGY. 


° BY ARCHIBALD GEIKIE, F.R.S; °* 


Director-General of the Geological Survey. With numerous Illustrations, Demy o [Fust ready. 


GEOLOGICAL SKETCHES AT HOME AND ABROAD. By- 


ARCHIBALD GEIKIE, F.R.S., Director-General of the Geologica®Suvey. With Illustrations. 8vo ros. 6d. 





“ Dr, Geikie’s essays are not only instructive and profound, opening here and there the most fascinating vistas into the past of 
the earth’s crust, but t they are also extremely well written, with mach literary grace and pictorial effectiveness.”—&? Yames's Gazette. 


MRS. OLIPHANT’S NEW WORK. 


THE : LITERARY HISTORY OF EN GLAND 


IN THE END OF THE EIGHTEENTH AND BEGINNING OF FHE NINETEENTH CENTURY. 
BY MRS. OLIPHANT. 3 vols. Demy 8vo. 36s. TR 


* An account well written and very laudably careful and exhaustive, of a singularly interesting period of Enghsh literature% . , 
there is no part of it which is dull or uninteresting. . . . The important thing ıs shat the fublic, intolerant of dullness, has got here 
a valuable and fairly exhaustive history of almost the most interesting period “of finglish fiterature, which no human beig can call 
dull -Pal Mall Gazette, 

“ Mrs. Oliphant opens her history with a chapter on Cowper; and it 1s scarcély too much to s&y of it that it isas brilliant a 
piece of writing as any that has appeared in English literature siace the death of Macaulay. .. . Her account of Crabbe will be 
read with pleasure . . . while the sketches of Mrs. Radcliffe and Charles Lamb are excellent pieces of criticism. Readers who 
come to Mrs. Oliphant's volumes . . . will be instructed as well as charmed by her eloquence and vivacity.”——S¢ .Sames’s Gazette, 

“‘fferein a capable, vigorous, and polished pen deals with authors as men aud women, rather than as makers of books,”— 
Daily Telegraph. 








A NEW NOVEL. BY MISS YONGE. 


UNKNOWN TO HISTORY. By Cuartorre M. Yoner. Author of 


‘The Heir of A 7 f vols. Crown 8vo. 9s, 
RM WITH THE ABOVE. Shortiy to be published. Price 4s. 6d. 
DEMOCRACY.: PAN, AMERICAN NOVE 
NEW BOOK BY MRS. MOLESW ORTH. 


SUMMER STORIES. FOR BOYS AND GATT: By, Mrs, Mores- 


WORTH. Author of “Carrots,” ‘“ The Cuckoo Clock,” &c. Crown 8ve. 


ECONOMIC PLANTS, A DICTIONARY OF: ‘their Histor , Products, 


and Uses. By JOHN SMITH, A. L S. Medium 8vo. [Hest ready, 
A LIFE OF KANT. By Dr. J. H. W. Sruckanpere With Portrait. 
8vo. I4s. 


ENGLISH MEN OF LETTERS. Edited by JOHN MORLEY. (New Volume.) 
DICKENS. By A. W. Warp. Crown 8vo. 2s. 6d. 


GOLDEN TREASURY SERIES. New Volume. 


THE SPEECHES AND TABLE TALK OF THE PROPHET. 


be» MOHAMMAD, Chosen and Translated, with an Introduction and Notes, by STANLEY LANE-POOLE, r8mo. 45. 6d, 


ESSAYS AT HOME AND ELSEWHERE. By E. S. NADAL. 


Crown 8vo. 6s. : 
“In most of Mr Nadal’s essays . . . shrewd sense and observant humotr are conspicuous . . . That part of Mr. Nadal’s essay 
. is written with great penetration and force.”— Zhe Academy. 


TARTES OF MATERIA MEDICA: A A to the Materia 


Medica Museum. By T. LAUDER BRUNTON, M.D., F.R.S., Fellow of the Royal College of Physicians; Assistant- 
Physician and Lecturer on Materia Medica and Ther apeutics at St. Bartholomew’ 5 Hospital, 8vo 105. 6d. 


MACMILLAN’S 6s. POPULAR NOVELS. (New. Volume.) 


THE BEAUTIFUL WRETCH: THE FOUR. MACNICOLS : THE 
PUPIL OF AURELIUS. By WILLIAM BLACK. Crown Svo. 6s. 
“f One of the most genial stories that Mr. Black has ever written.” —Morning Post. T 


MACMILLAN’S ELEMEMTARY CLASSICS. New Volumes. 


HOMERS. ILIAD. -Bogk XVIII. The Arms of Achilles. Edited 


with Notes, by.S. R. JAMES, M.A., Assistant Master at Eton. 18mo. Is. 6g. 


EURIPIDES. HECUBA. Edited, with Notes, by ‘Rev. Joux Bonn, 


M.A., and A. S. WALPOLE, M.A. 18mo. Is. 6d. 


THE HEBREW STUDENTS COMMENTARY, ON ZECHARIAH, 


Hebrew, and LXX., with Exc&rsus on several Grammatical Subjects. By W. H. LOWE, M.A., Hebrew Lecturer at Christ's 
College, Cambridg. Demy 8vo. Ios. 6d. 


‘ . * MACMILLAN & CO., LONDON, W.C. 


e — 
Printed by R. Cray, Sons, AND TAYLOR, at 7 and 8, Bread®Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND CO., at the Office, 29 and 3% Bedford Street, Covent Garden.—Tuursnav, Tune x. 1882 
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A WEEKLY ILLUSTRATED’ JOURNAL OF SCIENCE 








° 
be “To the solid ground . 


» 
Of Nature trusts the mind which builds for aye” —— WORDSWORTH 
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CITY AND GUILDS OF LONDON 
TECHNICAL COLLEGE, 
COWPER STREET, FINSBURY, EC. 
WANTED, an ASSISTANT in the Physical Laboratory One witha 


- practical knowledge of dynamo-machines preferred Apply in writing, 
sending testimonials, salary expected, &c., to Prof. AYRTON. s 


WANTED, a PRIVATE SECRETARY.— 


. Business habits, a good knowledge of Shorthand, and some acquaint- 
ance with Physics essential.—Apply in writing, sending testimonials, 
salafy expected, &c., to Prof AYRTON, 68, Sloane Street, S W 


a ela ee ri ee 
ZOOLOGICAL SOCIETY’S “GARDENS, 
REGENT’S PARK. 


The First DAVIS LECTURE for this Session will be given by Prof W. 
H. Frower, LL.D., F R.S.,°President of the Society, ın the Lecture Room 
in the Society’s Gardens, Regent’s Park, this day, THURSDAY, June 8th, 
at 5 o'clock pm, Subject: Armadillos Living and Extinct 


ASTRONOMICAL ASSISTANT. — The 


position of Assistant at Dunsink Observatory will be VACANT neat 
SEPTEMBER, owing to the Appointment of Mr. J’L. E Dreyer to 
be Director of Armagh Observatory The Salary is 4200 per annum 
and a Residence andtdates: are- requested to apply to Prof R S. 
Batt, LL D., F.R S , Observatory, Duasink, Co Dublin. 


WANTED.—ACOPY of NATURE, No. 513. 


—Address H.G A, care of the Publishers of NATURE, 29, Bedford 
Street, Strand, W.C. . 


MAPPIN ¢s WEBR’S 
n CHESTS 


PLATE 


e [AND 
CUTLERY 
COMPLETELY 
FITTED. 





4 U Sizes in Stock. 


SPECIAL 
DETAILED LIST 
e FREE. 


OXFORD STREET, ĮWEST END; 
by AND 


MANSION HOUSE BUILDINGS, E.C., 
. : LONDON. bd 
























































































































































JOHN BROWNING begs to inform Scientific Gentle- 
men that he has by Request-reprinted Mr. Rand Capron’s 
Paper, “A Plea for the Rain-Band,” which appeared ir 
the Meteorological Magazine. At Mr. Rand Capron’s 
desire, he has also prepared a special Spectroscope which 
will give Spectra that are comparable with the illustrations 
in Mr. Rand Capron’s Paper. This Instrument will be 
found the best Spectroscope yet contrived for Predicting 
rain by means of Spectroscopic observations. The price 
of the Instrument is £2 ros. A Copy of the Paper, “A 
Plea for the Rain-Band,” will be sent with each Instru- 
ment, or can be had separately upon receipt of 4 stamps. 


JORN BROWNING, 
Optical and Physical Instrument Maker to H.M. Government, ° 
63, STRAND, LONDON, W.C. e 





NEGRETTI & ZAMBRA’S 
THEODOLITES, Seo, : 

LEVELS, 8 

Circumferentors, 
MINERS’ DIALS, 


POCKET 
COMPASSES, 


Drawing 
INSTRUMENTS, 
RULES AND 
SCALES, 


ALTITUDE 
ANEROIDS, &. 






Ltustrated Price Lists 
posted Free, e sy 
NEGRETTI & ZAMBRA, . 


SCIENTIFIC INSFRUMENT MAKERS TO 
Her Majesqy rar Q8zen, , - 
HOLBORE, VIADUCT.. 
Branches—45, Cornhill; and 122, Regent Street. 
PHOTOGRAPHERS--CRYSTAL PALACE, SYRENAA £ 24 
s he 


x 
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MICROSCOPIC. OBJECTS e | LIVING SPECIMENS FOR THE MICROSCOPE. 
ae ar cas ei oe ia E e THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS’ 


Catalogues post free and gratis on application, 


NEW EDITION, 1880, NOW. READY. °° 


EDMUND WHEELER, 48y, Tollington Road, Holloway, London, N. 


ROYAL CORNWALL POLYTECHNIC 
SOCIETY. 


The soth and Jubilee Exhibition will be held at the Polytechnic and Drill 
Halls, Falmouth, from the sth to the 16th of SEPTEMBER, 1882. 
Medals and Prizes, together with a Special Gold Medal, are offered in 
® Mechanics,’ Electrical, Meteorological, and Special “Exhibits, Fine Arts, 
Photography, Natural History, and other Departments. 
For Prize Lists, Entry Forms, and all information, apply to the Secretary, 


en ee . EDWARD KITTO, F.M.S, 
Polytechnic Hall, Falmouth. ` 


SANITARY CONGRESS. i 


The Sanitary Institute of Great Britain will hold its Fifth Congress at 
Newca:tle-upon-Tyne on September 26 and following days - 

The Council invite Papers ọn subjects connected wth Sanitary Science 
and Preventive Medicine, including Engineering and Sanitary Construction, 
Meteorology, and Geology. No previously-published papers can be read. 
. Each Author must prepare an Abstract of his Paper, and send it, together 
with the, original MSS , on or before September r, addressed ‘‘ Secretary, 
Sanitary Institute of Great Britain, 9, Conduit Street, W.” Authors of 
accepted Papers will be furnished with printed copies before the commence- 

- ment of the Congress. 


* TO ASTRONOMERS. . 


* Intending Purchasers of Telescopes should send for “ Hints on Silvered 
Glass Reflecting Telescopes,” by G. CALVER (maker of the 37-inch 
Ealing Reflector, &c.}, and ** ppendix,” containing importart Testimonials 
as to their efficiency, &c.,&c. Post free Nine Stamps. 


G. CALVER, F.R.A.S., 
s P HILL HOUSE, . p 
g WIDFORD, 
” CHELMSFORD. 
N.B.—Second-hand Reflectors and Refractors frequently for Sale. 


p GEOLOGY AND MINERALOGY. 
Glaciatéd Boulders from the Tyne Valley; Fish Remains from the Chalk 


of Mount Lebanon, collected by the Maronite Monks. . 
aoe Sponges, Bryozoa, &c., from the Neocomian of Faringdon, 
èr t 


‘STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 


-T. B. has last week sent to his subscribers Lucernaria auricnia, with 
drawing and description. He has also sept out Perch Spawn, Stephanoceros 
Eichornti, Melicerita ringens, Higiatina senta, Brachionus urceolaris, 
Hydra vulgaris. Volvox globator, Vorticellide, Mussels, Crayfish. &c 

Weekly Announcements will be made in tps place of Organisms T. B. 
is supplying = - 4 . 
e 


-è . 
Specimen Tubs, One Shilling, post-free. ~ 


Tweniy-six Tubes m course of Six Months for Subscyiption of 41 15. 
or Twelve Tubes for 10s. 6d. ® 


Portfolio of Drawings, Seven Parts, 1s, each. r 














? Now Ready, Price ss * 


*THE JOURNAL OF THE 3 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT, BRITAIN AND IRELAND, 


Vol. XI.-No. 4 160 page® with 16 Plates, Title-page, and Index, contains 
Papers by Major-General Pitt-Rivers, Dr E. B ‘Tylor, Dr. J. Beddoe, Mr. 
E. ¥. im Thurn, Rev. Lorimer Fison, Mr. M. J. Walhouse, Mr G. Bertin,” 
Mr J. H. Madge, Mr. G. A. Kinahan, and Mr. J, R. Mortimer. “ 


TRUBNER & CO, Ludgate Hill 





“THE BREWERS’ GUARDIAN: 


1~ A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
icensing, Legal, and Parhamentary Matters 


Review or THE Matt AnD Hop TRADES, AND WINE AND Spirit TRADE 
RECORD. 


The Organ of the Country Brewers 
“The Brewers’ Guardian ” 1s published on the evemngs of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s g. per annum, post free, dating from any quarter-day- 
Single copies xs. each Registered for transmission abroad. . E 


@Offices—% Bond Court, Walbrook, London. E.C. ~ 


THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. HARTING, rr S., F Z.S., Member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well known naturalists in every branch of zoology 
habits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare-marine fish; local aquaria; British reptiles; British Jand and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
“Reports of the Linuean, Zoological, and Entomological Societies. Reviews 
of natural history beoks | Oceasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoology. 
There are occasional woodcuts. a 


. JOHN VAN VOORST, 1, Paternoster Row. 








Fine Series of Oolites from the Cotteswold Hills and other localities, 

Choice Norwegian Minerals, comprising Crystals of White Apatite, Black 
Tourmaline, Enstatite, Ilmenite, Hydrotalkit, Augite, Onkolite, Serpentine 
Pseudomorphs, &c, 


' , THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, LONDON, W.C. 


° 4 ++ NEW MINERALS, &c. 
© Special List of N ew and Interesting Minerals lately received on Sale at 
JAMES R GREGORY'S 
Mineralogical Museum, 
88, CHARLOTTE STREET, FITZROY SQUARE, 
@ © This list includes Old Species from New Localities, New Forms, and 


Rare Minerals from Old Collections. 
Also, New List of Additional Microscopic Sections of Rocks and Minerals. 
t 


To be had on application, 


MINERALOGY AND GEOLOGY. 


- Mr. HENSON has some Splendid Specimens ofthe = | = 
TRANSPARENT RUBY SILVER, CRYSTALLISED NATIVE 
SILVER, PYRARGYRITE; * 


VERY LARGE AND FINE CRYSTAL OF DANBURITE, 
NATIVE SULPHUR, and a Portion of the METEORITE that fell 
. FEBRUARY 3, 18€2. $ 








On the rst of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 
ie BRITISH AND FOREIGN. 


New Series. Edited by James BRITTEN, F.L.S., British Museum. 
Conrents.—Original Articles by leading Botanists.—Extracts, and 
i Notices of Books and Memoirs —Articles in Journals —Botanical News.— 
Proceedings of Societies. 
Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 





A On the rst of every Month, price Sixpence. 
-THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T. CARRINGTON, ` 


PRIVATE LESSONS AND EVENING CLASSES, toons - With the Assistance of 
Blowpipe Cases and Apparatus, * Fruperitcx Bonn, F.Z.Se Joun A, Powzr, M D. 
Epwarn A. Firen, F.L S. J. Jenner Wer, F.L.S. 


Catalogues free. 
SAMUEL HENSON, 
2p7, STRAND, LONDON. 


° DIAMONDS IN MATRIX.. èn. 


F. BucHawan Wur, M.D. 
Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficiaPto Farm or Garden; Notes on 
, Habits, Life-Hustories ; ppinsrence of Raritjes, &c. ; there are Monthly ` 
Lists of Duplicates and Désiderata. A 





especial 


a KOLD, Diamo j t Dealer? hag |} Numerous WooncyT Iuivfrrations, to the printing of which 
ice Gomer ot ae abere's aloo Get Precio Sion | 2h oo attention is given, and occasional LITHOGRAPHED and CHROMO-LITHO- 
-Precious Stones vaMed and bought. .-~ , | GRAPHED PLATES, 
. '. ~ e22, FRITH STREP. SOHO. W, Peer ~ SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court,- « - - 
à $ n i . j ° ` š 
X . 
A m s 
i e ry s * . 
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Now aay New Editions for, 1882.. Price each Is., -» paper cover; c'oth, Is. 61, 


DICKENS'S DICTIONARIRG. i 


DICKENS'S DICTIONARY OF LONDON, 
- DICKENS'S DICTIONARY OF THE THAMES. 
: e DICKENS’S DICTIONARY OF PARIS, ° 


a. - Which has beengsometime in preparation, is now ready. 


DICKENS'S CONTINENTAL AB C RAILWAY GUIDE 


Js Published on the First of every Month. Price 1s. 





ent MACMILLAN AND CO. LONDON, W.C. 








. ` With Mlustrations, Demy 8vo. 10s. 6e. 


>- °° HANDBOOK 
THE: POLARISCOPE: 


AND ITS PRACTICAL APPLICATIONS. 
Adapted from the German Edition of H. LANDHOLT, Professor of Chemistry at the Polytechnicum, Aachen, ° 
BY D. C. ROBB, B.A, awn V: H. VELEY, B.A., F.C.S. i 


With an Appendix by J. STEINER, F.C.S. 
MACMILLAN AND CO, LONDON, W. C. 





Second Edition, with Numtrous Illustrations and Diagrams, Fcap. 8vo. 4s. 6d. 


ELEMENTARY LESSONS . 3 
ELECTRICITY AND MAGNETISM: 


BY SILVANUS P. THOMPSON, B.A, D.Sc. F.RAS., 


Professor of Experimental Physics i in Univer sity College, Bi istol. 

“An excellent little text-book. . . . The book contains a large amount of information, clearly stated; assisted by useful figures, 
and-furnished with exercises. „Iti i a book which we may commend to the beginner as an excellent introduction to the subject. h 
~ Westminster Renew, 

“ We have at present met with no sieinentary work on thé’ science which deals with it in a more genuinely scientific manner. 

. The author is thoroughly master of the theory of the science and of its various practical applications . . . the lessons are 
admirably arranged. The work is a good text book for schools, and is particularly well adapted as an introdactory work for those 
who intend to carry on the study into its more advanced stages.”—School Board Chronicle. 


MACMILLAN AND CO, LONDON. 
BARON NORDENSKIOLD’S POLAR VOYAGE. "e 


In Two Vols., medium 8vo, price 455. 


WITH FIVE PORTRAITS ENGRAVED ON STEEL BY G. J. STODART, AND NEARLY 4co WOODCUT 
e ILLUSTRATIONS, MAPS, &c. 


THE VOW AGE OF THE VEGA 


ROUND ASIA AND EUROPE. With a Historical Review of Previous Voyages along the North Coast of 
the Old World. By BARON A. E. VON NORDENSKIOLD, Commander of the Expedition. Translated 


by ALEXANDER LESLIE, Author of Nordenskiold’s “ Arctic Voyages. a A 


“Rarely has a great discovery been descrıbed with such literary skill combiņed with such fulness of knowledge and depth of 
research.” —Academy. f 
“Baron Nordenskiold’s shrewd md original illustrations are a valuable contribution, not cnly to, science, but to questions of 


world-wide interest. . ‘A book*with matter of the highest interest.” — The Times. 
“Tt is one of the. mgt valuable and interesting records of disccvery that ever werg made. There is, indeed, so much 
information of so many varied kinds in these two volumes that one antic can scarcely review it single-handed. . . His volumes 


are equally interesting fo the historian “of Arctic adventure, to „the naturalist, and to the anthropologist. His book is perbaps 
better illustrated in a scientific sensè than any other of our time, and 1s -full of matters gelightful to every one who extefids his 


reading beyond novels and new:papers,”— Tke Saturday Review, foe . . 
MACMILLAN & CO., LONDON. ` N . è 
. $ . ° f A d 
s hc 2 e 
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‘TCHES. 


_.AT HOME AND.ABROAD. . 


j BY 


ARCHIBALD GEIKIE, F. RS,’ 


Director-General of the Geological Survey œf the United Kingdom, s 


“Dr, Geikie’s Essays are not only instructiye and profound, opening here and there the most fascinating vistas into the past of 


the earth’s crust, but they are also extremely well written, with much literary grace and pictorial effectiveness. . 


... The side 


glimpses he gives us of geological evolution are so interesting, and great questions are dealt with here and there ina brief but 


masterly manner.” —S?. Fames’s Gazette, 


. MACMILLAN & CO., LONDON, ° 





** One of the most delightful books ever written.”—Saturday Review, 


Now Ready, Price Sixpence, by Post shightpence. . 


People’s Edition, 


WATERTON’S WANDERINGS IN SOUTH AMERICA. 


i With One Hundred Illustrations. 





Edited, with Biographical Introduction and Explanatory Index, by the Rev. J. G. WOOD. Medium 4to. 6d. 
MACMILLAN AND CO., LONDON, W.C. ; 
~ Now Ready. g a ® Part VII. now Ready., , , 
The FOUNDATIONS of MECHANICS: | The BUTTERFLIES of EUROPE. Illus- 


Papers reprinted from The Engineer, By WALTER R. BROWNE, 
M.A., M.Inst.C.E,, late Fellow of Trinity College, Cambridge. In 
8vo, price One Shilling. 


London: CHARLESiGRIFFIN, & CO., Exeter Street, Strand. 


Demy 8vo, 244 pp. price 7s. 62 , cloth. 
. THE FUEL OF THE SUN. 
‘By W. MATTIEU WILLIAMS, F.R A.S, F.C.S. 
SIMPKIN, MARSHALL, & CO., London. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 


Conducted by C. G. BARRETT, J. W. Doucras, R. McLacuian, F R.S., 
E. C. Ryg, F.Z S , E. SAUNDERS, F.L.S., and H. T. Sranron, F.R.S. 


eThis Magazine, commenced in 1864, contains standard articles and notes 





@ @on all subjects connected with Entomology, and especially on the Insects of 


the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year, 

Vols I. to VI. (strongly bound in clgh) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols may be had separately or together, at 7s each ‘ 


«London: JOHN VAN VOORST, 3, Paterntster Row, 2 


N.B.—Communications. &c., should be sent to the Buitors at the above 
address, 


The volumes com- 








THE “HANSA” 


Published since®x864 in Hamburg, is the only independent professional 
paper in Germany dedicated exclusively to Marigime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to at least; frequent supplements and drawings. Subsenpt.on 
at any time; preceding numbers of the year furnished subsequently. Price 
tes. for twelve months. Advertisements qd. 2 line widely spread_by this 
paper; considerable abatement for 3, @ x2 months’ insertion. Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. “Edited by 
W. v Foerepen, M.R., Hamborg, Alexander.Street, 8. 


NRL OET E EN EEN E EE ee ee 
GREEK and RQMAN COINS. Catalogue 
of the Collection formed by GEORGE SIM, F.S.A, Scot., Edinburgh. 
Ato, price 27g. s 
MACMILLAN,& €0,, LONDON, 


trated and Described by HENRY CHARLES LANG, M.D., F.L S., 
&c, To be completed in about Twenty Monthly Parts, super-royal 
8vo, each containing 4 Coloured Plates ‘And 16 pages of Letterpress, 
Price 3s 6d. Subscription for the entire work, 60s. in advance. 
spectus may be had on application. 


No 450, JUNE, with 6 beautifully Coloured Plates, 3s. 62. ; 
Annual Subscription, 42s. 


‘The BOTANICAL MAGAZINE: Figures 


and Deserip-ions of New and Rare Plants suitable for the ‘Garden, 
Stove, or Greenhouse. By Sir J. D. HOOKER, C.B., F.R.S., Direc- 
tor of the Royal:Gardens,"*Kew. 


L. REEVE & CO,5, Henrietta Street, Covent Garden. 


“ZOOLOGICAL SOCIETY’S 
PUBLICATIONS. 3 


Just Published. 


PROCEEDINGS of the SCIENTIFIC MEETINGS of the SOCIETY 
for 1882, Part I., containing the Papers read at the Scientific Meetings in 
anuary and February, 1882. With x4 Plates, mostly coloured, res , with 
Jates uncoloured, 35. 
INDEX to the PROCEEDINGS of the Society, 1871-1880, price 6s. 
These may te obtaimed at the Society’s Office (x1, Hanover Sqnare, W.), 
at Messrs. Loncaans’. the Society’s Publishers (Paternoster Row, E C.),. 
or through any Bookseger. 


MINERALS. 


MR. BRYCE WRIGHT’S NEW SHOW ROOMS are 
NOW OPEN, containing the 
FINEST & LARGEST STOCK OF MINERALS 


BN EUROPE, 


From which selections may be made, 
Extensive Series of Meteorites, Stone, Bronze, and Wooden 
Implements. Glass-capped Boxes, &c. Boxes sent on approval 
to any part of the wogld. -) 


BRYCE WRIGHT, 
MINERALOGIST, AND EXPERT IN GEMS, - 


‘204, REGENT STREET, LONDON (formerly 90, Gt. Russell St.). 
e . 








“Zune 8, 1882] 





SUBSCRIPTIONS TQ “NATURE.” |e 
s @ 


Yearly . . 2... ee we . 280 ° 
; Half-yearly. s . . 1 . . « « 14 6 
Quarterly a 2 1. 2%. 1 ee 7G 
To the United States, the Continent, and all places 
within the Postal Union: w- 


Yearly e soe e a a we. 
Half-yearly, s. a 2. 2 2 ee 
Quarterly . a a 2... ew ee 
Post Office Orders payable to MACMILLAN & CO. 


CHARGES for ADVERTISEMENTS. 


, Three Lines in Column 2s. 6d. gd. per Line after, 
4 


our O 
wo an 


One-Eighth Page, or Quarter Column . . °. . 
Quarter Page or Half a Column. . . . . 
Half a Page, ora @olumn. . . . . x.: 35 
Whole Page w . 0. > we we ee ee 6 6 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


DIARY OF SOCIETIES. 
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LONDON 


eTHURSQAY, June 8. . 
Rovar Socizty, at 4.—Election of Fellows 
SOCIETY OF ANTIQUARIES, at 8 30.—Election of Fellows. 
MATHEMATICAL SOCIETY, at 8.—Two Notes—(1) a Definite Integral ;,(2) 
Equation to the Director Circle of a Conic: Prof. Wolstenholme —On the 
` Eatension of certain Theories relating to Plane Cubics to Curves of any 
Deficiency: A. Duchheim.—Theory of Orthoptic Loci: Dr C. Taylor.— 
On the Differentiation with respect to the Modulus of the Amplitude of 
Eluptic Functions: Rev M. M U. Wilkinson. e 
ROYAL insriruTicn, at 3.—The Metals: Prof. Dewar. 
FRIDAY, June 9 
ROYAL INSTITUTION, at 9.—Excitabuity of Plants: Prof, Burdon Sanderson. 


SATURDAY, Jone 10. 


Puysieat Sociery, at_3.—Eaperiments on Vibration: W. F*Stanley.—On 
a Wind Integrator: Walter Baily. 
ROYAL INSTITUTION, at 3.—Poetry and its Lit@rary Fonts: Prof. D. 


Masson. 
MONDAY, JUNE 12. 
ROYAL GEOGRAPHIZAL SOCIETY, at 8 30. 


TWESDAY, JUNE 13. 
T ANTHROPOLOGICAL INSTITUTE, at 8. 
PHOTOGRAPHIC SOCIETY, at 8. 
RoyAL HORTICULTURAL SOCIETY, at 1.—Scientific Committee 
WEDNESDAY, JUNE 14» 
Royat MıcroscorrzaL Society, at 8. 


THURSDAY, JUNE 15. 


` 

Roya SOCIETY, at 4.30 

SOCIETY OF Anriquariss, at 8.30. 

LINNEAN Society, at 8.—Caoutchouc yielding Plants of Malaya: W.T. T 
Dyer.—Sense of Smell in Actina. W Pollock and G J. Romanes — 
Fungi of Australia: Messrs Berkeley and Broome.—Tasmanian Piants 
in South Australia: J. G. Otto Tepper —On 2 Marine Caddis Fly in New 
Zealand: R. McLachlan —Habits of Scorpions: Prof E. Ray Lankester. 
—On the Genus Pleurochinus: Prof Duncan. | 

: CHEMICAL SOCIETY, at 8 —Note on the preparation of Amido £ Naphthol 
and 8 Naphthaquinone: C E. Groves —On Heematein and Brazilien: 
J J. Hummel! and A G Perkin.—On the Determination of Nitric Acad 
as Nitric Oxide by means of its Reaction with Ferrous Salts, Part II. : 
R. Warington. A 

Sociery oF HELLENIC STUDIES, at 5.—Annual Meeting 

Roya Hisroricat Sociery, at 8 —The Conquest of Norway by the 
Yuglings: H. H Howorth, F.S.A—Periogs of Intellectual Activity . 
Prof. F. Guthne, F.R S.—Ancient Britain: Rev. G. Edwards. 


The MORPHOLOGY of the SKULL. By 
W. K. PARKER, F.R.S., Hunterian Professor, Royal College of 
Surgeons, and G. T. BETTANY, B.Sc., Lecturer on Botany in Guy’s 
Hospital Medical School. Illustrated. Crown 8vo. ros. 6d. 

MACMILLAN & CO., London. 





NATURE 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Befjamjn Franklin, prove? 
conclusively that a Conductor made of Copper of adequate size is the best 
of all apphances for the protection of every description of building from the 

destructive effects of lightning. 


NEWALL & Covs 


PATENTe 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Brildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safety 


mayso a S, NEWALL & CO., 


130, STRAND, W.C. ; 36. WATERLOO ROAD, LIVERPOOL; - 
63, ANDERSTON QUAY, GLASGOW, 
MANUPACTORY—GATESHEAD-ON ‘TYNE. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE «s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 


Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN ann SONS, 22, GARRICK STREET, 
: LONDON, W.C. 


BR. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


INTENSITY COIL MAKER 
PRICE LIST, FOUR STAMPS, 


55, SIDMOUTH .STREET, LONDON, W.C. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE or 5, Brine ST, AND 2, Foster Lang) 
HOW’S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope. 











36s, per Ann., zos Post Free. e 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwissenschaften. 

i Herausgegeben von Dr. WILHELM SKLAREK. 

A Weekly Periogical devoted to Natural Science 52 Nos., 16s. Speci- 
men Numbers may be had through any Foreign Bookseller 1882 will com- 
mence the XVth #olume ` 

Berlin: DUMMLERS, 77, Charlottenstrasse, S.W., and all Booksellers. 








vos Ss’ ies 
New Self-charging Induction Electrical Machine. 


SOLE AGENTS: 


p- es E. 


34, MAIBEN LANE, 


BECKER & CO., 
COVENT GARDEN, LONDON, W.C. 


e chief advantag@s of these machimes are their independenceof the degree of humidity of the atmosphere ; they are self-charging, 
requiring neither friction nor any outsale initial charge to throw them into action ; their cheapness and compactness. of 
Dr. G. Gore, F.R.S., of the Institute of Scientific Research, Birmingham, writes as flows concerning our tof-inch plate 
machine :—*‘I may inform you that I have obtamed sparks 54-inches long from the machine yor sent-me. ; 
Illustrated Description and Price List sent post free on application to F. E. BECKER Agp.Co., 34, Maiden Lane, Covent, 
e 


Garden, London, W.C. 
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EDWARD PATERSON... 
TELEGRAPH AND ELECTRICAL ENGINEER, 


[Fune 8, 1882. 





saa reete 


76, LITTLE BRITAIN,«ALDERSGATE STREET, E.C., 


Manufacturer of Electric Signals, Teléphones, Telephone Exchange Boards, Physical Apparatus for Schoo.s and Colleges, 
Messrs. AYRTON AND Perry's ABSOLUTE GALVANOMETER FOR STRONG CORRENTS. i 


NOTICE.—The GOWER-BELL LOUD-SPEAKING TELEPHONE. A limited number of these valuable@instrument8, with Royalties 


fully paid, may still be obtained of EDWARD PATERSON, who is 
any part of the United Kingdom. As the policy of the Proprietor of the 


should lose no time in securing them. 


7e 


pared to tendey for the erection of Telephone Exchanges or Private Lines im 
a 


tentis now Bieey to rent these Instruments, parties desirous od urchasing 





W. LADD & CO, 


SCIENTIFIC INSTRUMENT MANUFACTURERS, a 


II AND 12, 


(By Appointment to the Royal Fustitution pf Great Britain), 
BEAK STREET, REGENT STREET, W. 


° 


BIDWELL’S SELENIUM CELL. AND OTHER APPARATUS FOR BELL'S PHOTOPHONE. 


PHOSPHORESCENT POWDER—very brilliant—for Paint and other purposes, gs. per os. 
Physical Apparatus of every Descrifgion. 
ILLUSTRATED CATALOGUE, SIXPENCE.. 


4 








c. TISLEY & © 


OPTICIANS, 


172, 
(Close to South Kensington Museum.) 


-THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros, 6d. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S.C, TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonogragh. Post Free, 2d. 


LA SEMAINE Lage apna a Weekly 
c 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3¢., through Booksellers, and at 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, W.C. 

LA SEMAINE FRANÇAISE: Journal Français pour 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34¢., en timbres poste Abonne- 
ment franco par la poste—un an, 25$ 2d.; sia mois, 7s. 7a. Prix 3d. 
chez tous les Hbrairies et aux gares des chemins de fer. On s’abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, W.C. 

IA SEMAINE FRANCAISE,—“‘La Semaine Fran- 
gase? has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French, from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success ""—Graphic, 

LA SEMAINE FRANCAISE.—* The numbers before 
us are full of good things... . . t will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where French is cultivated. The grinting ıs very well 
d ne.” —Queern. 





TERMS OF SUBSCRIPTION i— s. d. 
Three Months s. ae e. e oes 3 10 
Six oe ee e n æ 7 7 


Twelve ., ove ete ace oo» 15 2 
POO payable to T SPANSWICK, at King Street, Covent Garden, W.C. 


Publishing Office, 37, Southampton Strett, Sprang, W.C. 


Ae DILEC. THIS 
OWAY'S. PILLS: - MEDICINE 


















cya 


ba ei ee 
M TAY 


Is a, Certain Cure for all Disorders of the LIVER, STOMACH 

AND BOWELS. A Great PURZFIER of the BLOOD; a 

Powerful fnvigorator éf the System, in cases of WEAKNESS 

e AND DEBILITY, and is uneqyflled in Female Complaints 
6 









BROMPTON ROAD, SW. 





DA 











id, §nnual Subscription, payable in advance, ras. 
Bireet, Edinburgh; and 145, Queen Victora Street, 





BROKENE!! 
X 1 
VYS DIAMOND CEMENT 
` ` 
CHINA, GLASS, 
CABINET WORK, 
FANCY “ARTICLES. 
Of all Chemists in rs. Bottles 
ventor, is on the Label, and also that of 
BARCLAY & SONS, 95, Farringdon Street, London, 
PARIS EXHIBITION. 
C OCO , In Packets and Tins. Pure 
A N fluous oil extracted. 
“ If properly prepared, there is no nicer 
cocoa," Food, Water, and Air, EX [ R AC | 
etited by Dr, Hassall. 
NORTH BRITISH AGRICULTURIST 
is the only Agriculetral Journal in Scotland, and circulates extensively 
= 
interested m the management of landed property throughout Scotland 
and tke Northern Counties of England. > 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publicatign. 

In the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

of England, the Royal Agricultural Society of Ireland, the Highland and 
Agric. tural Society of Scotland, the Scottish Chamber of 

Ireland. j 

For Advertisers addressing themselves to Farmers a better medium does 

Price 3d. By post 

Offices—377, High 

+ e 
Post-Office Orders payable to Charles Anderson, Jun., Edinburgh 
ESTABLISHED 1843. 
APPLICATIONS. By C, ALDER WRIGHT, D.Sc., Lecturer on 
Chemustry in St. Mary’s Hospital Medical School. With [lustranons, 


SECURELY AND NEATLY MENDS 
AND 
See the name “E. DAVY,” the Original In 
FRYS GOLD MEDAL, 
Cocoa only, with the super- 
1 or more wholesome preparation of 
J. S. FRY & SONS, Bristol and London. 
amongst Landed Proprietors, Factors, Farmers, Farm-bailıffs. and others _ 
Tae AGRICULTURIST has also a very considerable circulation on the 
time for the evening mails, and contains Reports of all the principal British 
The Veterinary Department is edited by one of the leading Veterinarians 
Full Reports are given of the Meetings of the Royal Agricultural Society 
Agriculture, 
and ali the principal Agricultural Associations throughout Great Bram and 
not exist. 
London, E. 
6 : 
METALS and their CHIEF INDUSTRIAL 
MACMILLAN & CO., LONDON. 


Fune 8, 1882] i NATURE A * xlvii 





` : Now publishing it Crow 8vo, price 2s, 6d, each.” 
ENGLISH MEN .OF- LETTERS 
g ` _ EDITED BY JOHN MORLEY. á 
se o DICKENS. By A. W. Ward. 
JOHNSON.” By Leslie Stephen. E SOUTHEY. By Prof. Dowden. 


“ The new series opens ‘well with Mr. Leslie Stephen’s sketch “A truly scholarly and delightful monograph of a great 
of Dr, Johnson. It could hardly have been dofte’better, and it | writer, who has been of late years undeservedly neglected. ”— 
will convey to the readers for whom it is intended a juster Examiner, b 


estimate of Johnson than either of the two essays of Lord CHAUCER. By A. W. Ward. ° 


pied Pa elicit “ An enjoyable and excellent little book ıs this of Professor 
TT. By R. H. Hutton. Ward’s. Far away the best connected account of Chaucer and 
e could not wish for a more suggestive Yntroduction to | his work to be found in Enghsh.”—Academy, 

gon and Dis pgems and novels.”—Zixanyner. + COWPER. By Goldwin Smith. 

GIBBON. By J. C. Morison. “Mr, Goldwin Smith has sketched, m a few decisive 


“ As a clear, thoughtful, an@®attractive record of the life and | touches, the genius of the poet and weakness of the man.’ 
works of the greatest among the world’s historians, it deserves ¢ Dariy News. 


the highest praise,” -—Examiner. BUNYAN. By J. A. Froude. 
SHELLEY. By_J..A. Symonds. - ‘The life and character of Bunyan stands out in bold gelief, 
and for the first time the author of the ‘Pilgrim’s Progress’ is 


“The lovers of this great poet are to be congratulated at a 
having at their command so fresh, clear, and intelligent a pre- | Portrayed as he really existed.” — Westminster Review. . 


sentment of the subject, written by a man of adequate and wide | BYRON. By Professor Nichol. 

culture.” —Arheneum. “ Decidedly one of the most careful and valuable of the 

HUME. By Professor- Huxley, F.R.S. ` | whole series.” When a book is so good as Prof, Nichol’s, there 
“Tt may fairly be said that no-one now living could have is lıttle to be said about it, except to recommend it as widely as 


expounded Huwe with more ‘sympathy or with equal pes may be,” —Athenieum. 


spicuity.”—Asheneum. LOCKE. By Professor Fowler. ; 
GOLDSMITH. By William Black. H “In the case of Locke’s biographer we venture to say that 
Mr. Morley has been exceptionally - fortunate, A pen more 


“Mr. Black brings a fine sympathy and taste to eae in his 
criticism of Goldsmith’ SeWritings, as well as his~sketch,of the might ne a Spee = leat or his oe work 


incidents of his lize.’—Atheneun:, a rr 
Deron T ay ce - POPE. By Leslie Stephen. 
A y g ae y t The sketch of Pope’s life which Mr. Leslie Stephen has 
“Mr. Minto’s book is carefu] and accurate in all that is | written is interesting throughout. . . . A work which one can 
stated, and faithful in all that it suggests. It will repay reading | only lay down with the wish to have a good deal more on the 
more than once.” —Atheneum, same subject by the same hand.”—Academy. 
BURNS. By. Principal Shairp. WORDSWORTH. By F. W. H.: Myers. 
“None of the series has given æ truer estimate either of ‘Mr. Myers gives usa picture of the man and an estimate 
character or of genius than this volume.”— Spectator. of his work which is certainly not inferior to anything that 


z has preceded it. . Possibly the best chapter in the book— 
S LENSER: Sythe Vey Kev: he Dean of every chapter of whichis excellent—is that on Natural Religion.” 


St. Paul’s. nlp el 
“Dr. Church is “master of his subject, and writes always DRYDEN. By George Saintsbury. 
With good taste. Academy, P “tMr. Saintsbury’s very careful, fine, and interesting volume 
THACKERAY. By Anthony Trollope. . « . seems to us to hold a place of its own amongst the series” 
e 


“Mr. Trollope’s sketch is excellently adapted to fulfil the | —Daily News. 
purpose of the series in which it appears.” —Atheneum. . LANDOR. By Professor Sidney Colvin. 
BURKE. By John Morley. ._ i “ Besides being admirably written, it 1s thoughtful, critical 
“Perhaps the best criticism yet published on the life and and full of honest work.” —AMenaum, 
character of Burke js contained in Mr. Mérley’s compendious | DE QUINCEY. ‘By Professor Masson. 
biography. Has. style is vigorous and polished, and both his ‘© To all intergsted in De Quincey, or, we might say in English 
political and personal judgment, and his literary criticisms, are | Literature, we cordially recommend this volume, one of the very 


Jast, Saas ie subtle, and in a high degree interesting.”— | best of an admirable senies,”— British Quarterly Review, 
aturday Review, | CHARLES LAMB. By Rev. Alfred Ainger. 
MILTON. By Mark Pattison. “This charming little volume. . . . He has distinctly realised 


“Every page gives us something new to learn, or something | Lamb’s genius andehas made his readers realise it too. ”— The 
old put in such a way as to be almost @quivalent to that which | Spectator. ag 


is new Academy BENTLEY. ‘By Professor R. C. Jebb. . 
HAWTHORNE. By Henry James, Jun. ‘f Deserves to take rank ‘with the best of its companion 
“ Probably no one living Cald have done so good-a book on volumes, . . . An excellent and finished literary-performance.” 
Hawthorne’ as Mr, James has done,” —Sekirday Review, —Saturday Review, 
. S y TÌ.’ 
. ** Other Volumes to follow. ° ` eat S 
i : y e 
MACMILLAN AND CO., BEDFORD STREET, COVENT GARDEN, W.C. » 
ý be « r 
y . , e e 
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. Messzs. MACMILLAN -& 608 NEW BOOKS. 
A. TEXT-BOOK “OF GEOLOGY. 


BY ARCHIBALD GEIKIE, F.R.S; 


Duvector-General ož the Geological Survey...With numerous Ilustrations. Demy 8vo. © .° [Fust ready. 
NEW BOOK BY THE AUTHOR OF “ECCE HOMO.” è 


NATURAL RELIGION. « 


By the Author of “Ecce Homo.” 8vo. 9s. 
@e f z eeaeee aee .’ 


MRS. OLIPHANT’S NEW WORK. 


THE . LITERARY HISTORY: OF ENGLAND 


IN THE END OF THE EIGHTEENTH AND BEGINNING OF THE NINETEENTH CENTURY. i 
. BY MRS. OLIPHANT. 3 vols. Demy 8vo. 36s. . 


“A great deal of information is dextrously conveyed; the biographical portions run on in an easy, informal narrative ; the 
writer’s sympathies are neither dull nor narrow ; her literary judgments are in general those of: cultivated good sense ; she is fever 
pretentious nor unreal; her style is lively and unaffected. Everywhere one jeas the €vork of a practised pen. . . Judged as 
biographical sketches Mrs. Oliphant’s chapters possess considerable merit.”— The Acadefty. 

“ An account well written and very landably careful and exhaustive, of a singularly interesting period of English ities eee gy 
there is no part of ıt which is dull or unisteresting. . . . The important thing is that the public, inwlerant of dullness, has got here 
a valuable and fairly exhaustive history cf almost the most ‘interefting period of English literature, which no human being can call 

dull”’—all Mall Gazette. 

‘Mrs. Oliphant opens her history with a chapter on Cowper; and it is scarcely too much to say of it that it is as brilliant a 
piece of writing as any that has appeared in English literature since the death of Macaulay. . . . Her account of Crabbe will be 
sead with pleasure . . . while the sketches of Mrs. Radcliffe and Charles Lamb are excellent pieces of criticism. Readers' who 
come to Mrs. Oliphant’s volumes . . . will be instructed as well asecharmed by her eloquence and vivacity.” —St, Yames’s Gazette. 

“(Herein a capable, vigorous, and polished pen deals with authors as men and women, rather than’ as makers of books.’ Pn 

Daily Telegraph. 











A NEW NOVEL. BY MISS YONGE. ~~ 


UNKNOWN TO HISTORY. By CHARLOTTE M. Yoron, Author of 


“The Heir of Saas a: z o Crown 8vo. 9s, 
ORM WITH THE ABOVE. Ina eg soa Price 4s, 6d. 


DEMOCRACY: “AN AMERICAN NOVEL. 


EW BOOK BY MRS. MOLES WORTH. 


SUMMER STORIES. FOR BOYS AND GIRLS. By } Mrs, Mores- 


WORTH. Author of “Carrots,” “The Cuckoo Clock,” &c. Crown 8vo. 


ECONOMIC PLANTS, A DICTIONARY OF: ‘their History, Produets, 


and Uses. By JOHN SMITH, AL. S. Medium 8vo. 145. 


A LIFE OF KANT. By Dr. J. H. W. STUCKENBERG. With Portrait. 


i 8 I 
ž SE ENGLISH MEN' OF LETTERS, Edited by JOHN MORLEY. (New Volume.) 


DICKENS. .By A. W. Warp. Crown 8vo. 2s. 6d. ve 


GOLDEN TREASURY SERIES. New Volume. 


MOHAMMAD. THE SPEECHES AND TABLE TALK OF THE 


PROPHET. Chosen and Translaied, with an Introduction and Notes, by STANLEY LANE-POOLE, 18mo. 4s. 6d. 


e e ESSAYS AT HOME AND ELSEWHERE. By E. S. NADAL. 


Crown 8vo. 6s. 
“There is a pleasing variety in the large field through which Mr. Nadal'ranges; and in most of the essays, particulatl y those © 
that discuss American subjects, ghrewd sense and an observant humour are conspicuous. . . . That part of Mr. Nadal’s essay 
which deals with Thackeray's intimate acquaintance with. snob lore is written with agreat penetration and force, and the ‚whole | 
papef-is an interesting addition to Thackeray literature,” — Zhe Academy, 


TABLES OF MATERIA MEDICA: A Companion to the Materia ” 


Medica Museum. By T. LAUDER BRUNTON, M.D., F.R.S., Fellow of the Royal College of Physicians ; Assistant- 
Physician and Lecturer on Materia. Medica and Therapeutics at St, Bartholomew’s Hospital. 8vo 108. 6d: 
MACMILLAN’S 6s. POPULAR NOVELS. (New Volumes.) 


THE BEAUTIFUL -WRETCH: THE FOUR ‘MACNICOLS: THE 
PUPIL OF AURELIUS. By WILLIAM BLACK. Crown 8vo. 6s. 
“One of the most genial stories that Mr. Black has ever written.” —Morning Post, 


THE PORTRAIT OF A LADY. By HENRY J AMES, Jun., Author of 


“The American,” ‘The Ewopeans,” ‘‘ Daisy Miller,” &c. Crown 8vo. 6s. 
THE ENGLISH CITIZEN. A Series of Short Books on his Rights ang Responabilities New Volume. 


THE STATE IN, RELATION TO LABOUR. By W. STANLEY 


JEVONS; LL.D.’ M.A. F.R. S. Crown 8vo. 35, 6d. 
ee ee ea M MACMILLAN & CO. LONDON, W.C. 


nee! SE 
"Printed by R. Cray, Sons, AnD TAYLOR, at 7 and 8, Breads Street Hill, Quee® Victoria Street, in the City of London, and pubhshed by 
MACMILLAN AND CO., at the Offices 29 and 3% Bedford Street, Covent Garden.—Tuurspay, June 8, 1882, 
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“To the ‘solid ground 
Of Nature trusts the mind which builds for aye.” —WORNSWORTH 
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ZOOLOGICAL SOCIETY’S GARDENS, 
‘REGENT'S PARK. 


The next DAVIS LECTURE will be given by Prof Boyp DAWKINS, 
F.R.S ,1n the Lecture Room in the Society’s Gardens, Regent’s Park, thi? 
day, THURSDAY, June rsth, at § o'clock pm Subject: The British 

ion. 


ASSISTANT WANTED to the Professor 


of Experimental Physics in University College, Bristol. Must be 

accustomed to Physical Laboratory Work and Electnc Testing.—For 

ial of Duties, Salary, &c., apply to Prog S P, ‘Puompson, 
ristol 





LIVERPOOL COLLEGE OF 
CHEMISTRY, LIVERPOOL. 


Practical Courses, extending over a Session of three months, will be held 
onthe Analysis and Assay of Minerals and Chemical Products, and on 
Mineralogy, on Tuesday and Thursday evenings, commencing June 27. For 


further particulats apply to 
GEO. TATE, Ph.D, FG S., ¥:C.S., or 
GRANVILLE H. SHARPE, F CS. 


NON-MAGNETISABLE WATCHES. 


‘WATCHES which cannot be ** MAGNETISED, 7? constructed at 
the recommendation of W. 'Crooxes, Eso., F.R.S , and as exhibited at the 
Electrical Exhibition, Paris. 

E. DENT & CO., Makers of the Primary Standard Timekeeper of the | 
Royal Observatory, Greenwich. 

Only Addresses :~6r, Strand, and 34,. Royal Exchange, London. 


N.B.-—-Watches can be converted to this plan. 


atom ia S&S WEBR’S 
z i E IS 


PLATE 











COMPLETELY 
FITTED. 


. All Sizes in Stock. 


SPECIAL 
f DETAILED LIST 
t FREE. 





OXFORD PORER WEST END; 


MANSION HOUSE. “BUILDINGS, H.C, 
° LONDON. 


CUTLERY COMPASSES, 
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JOHN BROWNING begs to inform Scientific Gentle- 
men that he has by Request reprinted Mr. Rand Capron’s 
Paper, “A Plea for the Rain-Band,” which appeared ir 
the Meteorological Magazine. At. "Mr. Rand Capron’s 
desire, he has also prepared a special Spectroscope which 
will give Spectra that are comparable with the illustrations 
in Mr. Rand Capron’s Paper. This Instrument will be 
found the best Spectroscope yet contrived for Predicting 
rain by means of Spectroscopic observations. The price 
of the Instrument 1s £2-10s. A Copy of the Paper, “A 
Plea for the Rain-Band,” will be sent with each Tate 
ment, or-can be had separately upon receipt of 4 stamps. 


JOHN BROW RXMING, 
Optical and Physical Instrument Maker to, H.M. Government, 
63, STRAND, LONDON; W. c. 





NEGRETTI & ZAMBRA'S _s 





THEODOLITES, @& 
LEVELS, © 


Circumferentors, 
were gee 


Drawing 
INSTRUMENTS, 
RULES 4ND 
SCALES, 


ALTITUDE 
ANEROIDS, &c. 


Llustrated Price Lists 
posted Free, 


NEGRETTI & 


Z 7AM B RA, 
SCIENTIFIC INSTRQUENT MAKERS TO 
- Her Majesty taR QUEEN, 
. HOLBORN’ VIADUCT.” ’ 
Branches—45, Cornhill ;-and 122, Regent Street. 
PHOTOGRAPHERS-CRYSTAL PALACE, SYDENHAM. 


Es 





MICROSCOPES. , 


Uneq called by “auy other Maker at the same Price. Intending Purchasers 


should apply to the Manufacturer, 
EDMUND WHEELER, 
48N, Tollington Road, Holloway, N9, London. 


*IMINERALS. .. 


MR. BRYCE WRIGHT’S NEW SHOW ROOMS are 
NOW OPEN, containing the 
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~ FINEST & LARGEST STOCK OF MINERALS 
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> 


LIVING SPECIMENS FOR THE MICROSCOPE. 


e THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS’ 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 


T. B. has last week sent to his subscribers Perch Spawn, with drawing 
and description. He has also sent out Fredericella sultana, Stephanoceros 
Eichornii, Hydatina senta, Voluge ghbator, Hydrawulgaris, Vorticellidæ, 
Mussels, Crayfish &c. ~~ t 

Weekly Announcements will be made in this place of Organisms T, B. 
is supplying. = e 


- Specimen Tube, One Shilling, postefPec. 


Twenty-six Tubes in course of Six Months for Subscription of £1 as. 
or Twelve Tubes for ros 6d. Š 


Portfolio of Drawings, Seven Parts, os. each. 





























IN EUROPE, 
Erom which selections may be made. e í 
Extensive Series of Meteorites, Stane, Bronze, and Wooden = ale Ep Aur tion. 
Implements, Glass-capped Boxes, &c. Boxes sent on approval tee Gomer et aad 
to any part of the world. InsectswBirds’ Eggs, Minerals, Birds in Cases, &e. 
B R YC E W R l G H T MR. J- C. STEVENS wilt Sefl by Auction, 
stn Ge, Ripe a E 
MINERALOGIST, AND EXPERT IN GEMS, une 20th, at hall-past 12 precisely, a sma k jection Th sects, 
with the Cabinets, Baes, and Wall Cases; Birds’ Eggs, Stuffed Birds 
204, REGENT STREET, LONDON (formerly 90, Gt. Russell St.). m Glass Cases, m@stly shot in Norfolk, Animal Skues and Horns, 
7 nE Minerals, Shelli; Fest, a few Jade Ornaments, srin Rugs and Mats, 
. Microscop.c, ects, Drie ants, rare East Indian Lan ells, 
NEW MINE RALS, &e. š chiefiy fam Hie raaewe: and ous Natural History Specimens. 
Special List of New and Interesting Minerals lately received on Sale at On view after 2 o’cleck Day Priar zand Morning of Sale, and Catalogues 
JAMES R GREGORY'S - 
e 
Mineralogical Museum, OURNAL OF THE SOCIETY OF 
° 88, CHARLOTTE STREET, FITZROY SQUARE. Seek EG ENGINEERS AND OF- 
‘This list includes Old Species from New Localities, New Forms, and je j 
A Rare Minerals from Old Collections. , 2 ` ELECTRICIANS. 
Also, New List of asa angi) Sections of Rocks and Minerals. | Edited by Pref. Ayrton, F.R.S. No. 42, contaming Illustrated Papers on 
CIEE on application, Tests of Incandescent Lamps for Fall of Resistance with Increase of Elec- 
GEOLOGY AND MINERALOGY gomctire Force, and Ratio of Candle Power to Work done on Lamp 
+ y amieson. | 7 Z ip 
‘Saciated Boulders fom the Tyne Valley: Fish Remasns from the Chalk | Atacand Repulsin ve te, Sarerea rae ad 3 Cotasson of 
of Mount on, collecte e Maronite Mo Fr ` aT > 
Ipcrating Sponges, Hryoroy Sc, from the Neoconian of Faringdon, | TPg on dacangestent Lamps azhibited at nig Internacional Experian of 
Kine Senes of Golis from the Cotteswold Ha ahd othar localities,” e Price Three Shillings. . 
oice Norwegian Minerals, comprising Crystals o: ite Apatite, Bla . 
Eowmaline, Enstatit, Ilmenite, Hydvotalki Augite, Onkolite, Serpentine | ____ =E S&F. N. SPON, Charing Cross, 
pengomorp as, s LA SEMAINE FRANÇAISE: a Weekly 
: THOMAS D. RUSSELL, Newspaper and Review in the French Lanriage, Politics, Lateratare, 
. TRE RA cience, Art, Varieties, Notes. Price 3d. u ooksellers, and- at 
48; ESSEX $ ET, STRAND, LONDON; W-C. x the Railway Bookstalls. Office, 37, Sout! aripton Street, Strand, W.C. 
~ MINERALOGY AND GEOLOGY. LA SEMAINE FRANCAISE: Journal Francais pour 
The’ following NEW MINERALS have lately been received by Mr. Angleterre: Politique, Litraa, Sciences, Pr Manai Nouvelles; 
GRY STALLISED ELEONORITE, CRYSTALLISED WAVELLITE, ment franco par la poste—un an, 258. 2d; six mois, 757d. Prix 3d. 
MICROLITE, s inch diameter, STRENGITE, DECHENITE, and chez tons les Hbraiea A ace aa S denin d Prr Qn s’abonne 
BASTNASITE ; 37s ; „W.C. 
F For Chemical Purposes: ORANGITE and THORITE.  ” LA SEMAINE FRANÇAISE.—“‘La Semaine- Fran- 
e A LARGE SELECTION of ROCK SPECIMENS and MICROSCOPIC çaise’ has been brought out in London for the benefit of those English 
Rio No Gat LIDES ; ‘ i readers who may wish to study contemporary French from all points 'of 
HAMMERS, CHISELS, and HAMMER STRAPS view, instead of confining their. reading to one particular Gallic print. 
-PRIVATE LESSONS AND‘ EVENING CLASSES. It certainly merits success,” — Graphie, 7- 7 
Blowupipe Cases and Apparatus, - LA SEMAINE FRANÇAISE.—“ The numbers befor 
e í " Catalogues free. us are full of good things. . ... . It will be far better for most than any 
ee SAMUEL HENSON ` one of the best papers published in Paris itself. Weare much pleased 
STRAND LONDON with the ch ter of it, and believe it will be highly valued in all those 
277; Opposite N ÉA Ik Street ? many i, ds where Freach is cultivated. The printing is very well 
aS posite Norio eet, done,” =—Queen. * £ 
TERMS oF SUBSCRIPTION !— osd ` 
aa E DIAMONDS IN MATRIX. _ Three Months .. a ane e oe we 3 I0 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has Sir at Bg, oe ARE ee ad A ae me 7 
or sale Specimers of the Auers 3 also TEE srecan Stones in all Colours. P.O.0. payable to T. Spanswicx, at King Street, Covent Garden, W.C 
eee eee aon w. Pùblishing Office, 37, Southampton Street, Strand, W.C. 
THE BREWERS’ GUARDIAN: 
B EST B LAC K I N K K N OWN. A Fortnightly. Paper devoted to: the Protection P Brewers’ Interests, 
AI ; icensing, Legal, and Parliamentary Matters 
: ~ DRAPER’S INK (DICHROIC). REVIEW OF THE MALT AND Hop TRADES, AND WINE AND Spirit TRADE 
DIFFERING FROM ANYTHING ELSE EV#R PRODUCED. ane Reon -_ 
i - e of the Country Brewers. 
Writing becomes a pleasure when this Ink is used. It has been adopted “The Brewers’ Guardian” 4s published on the evenings of every alternate 
by the principal Banks, Public et amd Railway Companies throughout | Tuesday, and. 1s the only joun officially oe with brewing ao 
¢. Areiand. Subscription, 16s. 6g. per ann-mm, post free, dating from any quarter-day. 
It writes almost instantly Full Black. | sek easily from the Pen: edari Simple copies rs. each. Registered ‘og Wansmussion abroad. 
D t de Sr ottıing-paper may be applied at 
Taricanly to nse, : and aot liable toBlot. moment of wnting. s Ta : g '`___ Offices—yy Bond Court, Wallerook, London. E.C 
b iged in London, \through Ylessrs. BARCLAY ONS, Farring- g & T 
Ane ee a ene Old Clange; F, NewperY & Sone Newgate | METALS and their CHIEF INDUSTRIAL 
Street; -J. AUSTIN &-Co., Duke. §treet, Liverpool; andto be had o all APPLICATIONS. By C. ALDER WRIGHT, D.Sc., Lecturer va 
‘s : : Statners, —- : ml ye Chemustry in St. Mary’s Hospital Medical School. With Illustrations 
` i BEWLEY .& DRABER {Limited}, Dublin.‘ ~ MACMILLAN & CO., LONDON, — 
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THE ENTOMOLOGIST’S: MONTHLY 
MAGAZINE, i 


Price Sixpence, Monthly, 24 pages 8yop with occasional Illustrations ~ 


Conducted by C. G. BARRETT, J. W. Douctas, R McLacnian, F.R.S., 
E. C. Ryg, F.Z S, E. SAUNDERS, SL.S, and H. T. Srasnron, F.R.S. 


This Magazine, commenced in 1864, contains standard. articles and notes 
on all subjects conngcted with Entomology, and especially on the Insects of 
the British Isles e 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with Hè June number in each year. 

Vols, I to VI. (strongly bound in cloth} may be obtained by purcifisers of 
the entire set ta ‘date, at the incr price of ros. each; the succeeding 
vols. may be had sepasagely or together, at 7s. each 


London: JOHN VAN VOORST, x, Paternoster Row. 


-N B.—Communications, &c., should ba sent to the Editors at the above 
address. ° 





=. 
On the rst of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 
A BRITISH AND FOREIGN. . 


New Series. Edited by James Britten, F.19S., Bntish Museum. 
Conrents *-Origmal Articles by leading Bé&tanists —Èxtracts, and 
Notices of Books and Memoirs —Articles in Journals —Botanical News — 
Proceedings of Socicties. e a a . 
Price ss 3% Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. ` 





On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF -BRITISH ENTOMOLOGY. 
= . Edited by Jonn T. CARRINGTON, 


With the Assistance of 


FrevERIck Bonn, F.Z S. | pir A. Power, M D. 
Epwagp A. Fircn, F. L.S. . ane Weir, F.L.S. 
F. BucHanan Wuirt, M.D. 


Contains Articles by well-known Entomologists on@ll Branclfes of the 
Science j on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicates and Desiderata. 


Numerous Woopcyr ILLUSẸRATIONS, to the printing of which especial 
attention is given, and occasional LirHoGRArHED and CHROMO-LITHO- 
GRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
NORTH BRITISH AGRICULTURIST 


is the oniy A icultural Journal in Scotland, and circulates extensively 
amongst ed Proprietors, Factors, Farmers, Farm-bailiffs, and others 
interested m the management of landed property throughout Scotland 
and the Northern Counties of England. p 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and’ the Colonies. eae 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of ali the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. . S 

The Veterinary Department is edited by one of the leading Veterinarians 
In the country, and is invaluable to the breeder and feeder au a guide.to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
ana all the principal Agricultu:al Associations throughout Great Britain and 

é ; 


For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3d. By post 3id. Annual Subscription, payable m advance, z4s. 
toe 7, High Sireet, Edinburgh; and 145, Qheen Victoria Street, 

ondon, E.C, 

Post-Office Orders payable to Charles Anderson, Jun., Edinburgh = _ 


ESTABLISHED 1843. _ 


THE ZOOLOGIST: - 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. HARTING, F.L,S., F.Z.S.. Member of the 
British Ornithologists’ Union ; contains— 


Oniginal Articles by well known naturalist@ in every branch ‘of zoology’ 
habits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migrasiqgn of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks ofthe haunts and ha@its of the species; and 
other matters of penera] interest to thote who glelight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history beoks. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoology. 
‘There are occasional woodcuts. --- - 


JOHN VAN VOORST, r. Paternoster Row. 


‘ 
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‘ZOOLOGICAL SOCIETY'S 
PUBLICATIONS. ° ' 


Just Published. 


PROCEEDINGS of the SCIEN'IIFIC MEETINGS of the SOCIETY 
for 1882 - Part I , containing the Papers read at the Scientific Meetings in 
January and February, 1882. With r4 Plates, mostly coloured, r2s ; with 
Plates uncoloured, 3s. ie °. 

INDEX to the PROCEEDINGS of the Society, 1871-1880, prise 6s. 

These may bé obtained at the Society's Office (1r. Hanover Sqnare, W ), 
at Messrs. Loneatans’. the’ Society's “Publishers” (Paterndster Row, E.C.), 
or through any Bookseller. ~ 





Now Ready. 


The FOUNDATIONS of MECHANICS: 
Papers reprinted from The Engineer. By-WALTER R. BROWNE, 
MA, M.Inst.C E., late Fellow of Irimity College, Cambridge. In 
8vo, price One Shilling g . 


London: CHARLES GRIFFIN, & CO, Exeter Street, Strand. 








Demy 8vo, 244 pp. price 7s 6a , cloth 
THE FUEL OF THE SUN. 
» By W. MATTIEU WILLIAMS, F.RAS, FCS. 
SIMPKIN, MARSHALL, & CO, London. 





Recently Published, price r2s. 6d. 
THE PERFECT WAY; 


OR, THE FINDING OF CHRIST;* 


A New Gospel of Interpretation, solving the “great problems of existence, ° 
and meeting the need of the age by reconstructing religion on a scientific, 
and science on a religious, basis, 


"A grand book, by noble-minded writers, keen of insight, and eloquent 
in exposition; an upheaval of true spirituality Were every man in London 
above a certain level of culture, to read it attentively, a theological revolu- 
tee a be accomplished.” —7%e (Bombay) “Theosophist (Buddhist 

rgan)- os 

` London: FIELD & TUER: HAMILTON, ADAMS, & CO. 

New York: SCRIBNER & WELFORD. 


LELECTRICITE. 
Chaque Samedi, 16 pages, grand in 8vo, 2. colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs- 
aŭ courant de toutes les expositions électriques, et de tous les 
7 progrès de l'électricité. 
Rédacteur en chef: W, dé FONVIELLE, 
' E. de CLISSON: Directeur. us 
Subscription Yearly, 16s, ; Six Months, 9s. 
Agency for England and Colonies— ` 
LE FEVRE AND CO., ENGINEERS, ° 
26, Buper Row,- CANNON STREET, LONDON. 
Specimen Copy sent post free. 








nee ` 16s. per Ann., &s. Post Free. ‘ 


DER NATURFORSCHER, 


" Wochenblatt zur Verbreitung der Fortschritte in den 
p aturwissenschaften, cas 
Herausgegeben von Dr. WILHELM SKLAREK. 


‘A. Weekly Periodical devoted to Natural Science. 52 Nos., 16s | Speci- 
men Numbers may be had through any Foreign Bookseller. 882 will com- 
mence the X Vth volume j 


Berlin : DUMMLBRS, %7, Charlottenstrasse, S.W., and all Booksellers. 
THE “HANSA’” 





nos 


- Published since 1864 in Hamburg, is the only independent professional 


edicated exclugyely to Maritime Objects Essays, 
Critiques, Reviews, Re , Advertisements Strict eye kept upon the deve- 
lopment of Maritime irs in every respect: Every second Sunday one 
Number in 4to at least; frequent supplements and drawings, Subserpten 
at any time ;_ preceding numbers ofthe year Surmished subsgquentiy Price 
ras. for twelve months. Advertisements 4-a lhe widely spread by this 
paper; considerable ahatement for g®6, 12 months' insertion. Business 


paper in Germany 


ce: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited hy 
W. v. FEREDEN, M.R., Hamburg, Alexander Street. 8. 
. ’ 
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Messrs. MACMILLAN’ & ‘C0.S NEW BOOKS. 


- + DEMOCRACY::.: >: 
: AN AMERICAN NOVEL. Grown 8vo, 4s. 6d.° i : 


The book contains a trenchant and merciless sketch of American political circles, and’ of the “ peculiar 
institutions ”—quite as peculiar as that one which was done away with in the great war—of pyblic life on the 
other side of thesAtlantic. Social satirists have dealt severely enough with the meaner influences which affect 
government in ail countries, the temptations to which political leaders are subject, and the wretched little 
personal pivot on which Sometimes may turn the revolutions of g state. Not even M. Daudet’s revelations of 
the corruption of the Empire can be compared with this picture, made by an American hand for an American 
audience, and not, so far as we know, disowned as untrue, of the state of American affairs,at the seat of 
government—a conditicn apparently-recognised as inevitable, and .beyond the reach of reformation.— 
Blackwood s Magazine. X s j f 


e ‘ 
Uniform with above. 2 Vols. Crown 8vo. Price NINE SHILLINGS. e 


UNKNOWN TO HISTORY. By Cuartovre M. Yonem Author of 


‘The Heir of Redclyfie.” 2vols. Crown 8vo. Qs. ° 








. NEW BOOK. BY THE AUTHOR OF “ECCE HOMO.” 


. NATURAL RELIGION. 


By. the Author of ‘Ecce Homo.” 8vo, gs. 


MRS. OLIPHANT’S NEW WORK. : 
THE LITERARY HISTORY -OF ENGLAND 
IN THE END OF THE EIGHTEENTH AND BEGINNING OF THE NINETEENTH. CENTURY. 
BY MRS.,OLIPHANT. 3 vols. Demy 8vo. 36s. . 


‘SA: great deal of information is dexterously conveyed ; the biographical portions run on in an easy, informal narrative; the 
writers sympathies are neither dull nor narrow ; her literary judgments are in general those of cultivated good sense ; she is never 
pretentious nor unreal; her style is lively and unaffected. . Everywhere one finds the work of a practised pen. . . . Judged as 
biographical sketches Mrs. Oliphant’s chapters possess considerable merit.”— Zhe Academy. i 

“ An account well written and very laudably careful and exhaustive, of a singularly interesting period of English literature . . . 
there is no part of it which is dull or uninteresting, . . . The important thing 1s that the public, intolerant of dullness, has got here 
a valuable and fairly exhaustive history of almost the most interesting petiod of English hterature, which no human being can call 
dull.”’-Pall Mall Gazette, ‘ 

_ ‘Mts. Oliphant opens her history with a chapter on Cowper; and itis scarcely too much to say of it that it is as brilliant a 
piece of writing as any that has appeared in English literature since the death of Macaulay. .. . Her account of Crabbe will be 
read with pleasure . . . while the sketches of Mrs. Radcliffe and Charles Lamb are excellent pieces of criticism. Readers who 
come to Mrs. Oliphant’s volumes . . . will:be instructed as well as charmed by her eloquence and vivacity.” —St. James's Gazette. 

‘Herein a capable, vigorous, and polished pen deals with authors as men and women, rather than as makers of books,’ 
Daily Telegraph. : $ ’ 
° ‘ 





MACMILLAN’S 6s. POPULAR NOVELS. (New Volumes.) 


THE BEAUTIFUL WRETCH: THE FOUR MACNICOLS: THE 


PUPIL OF AURELIUS.* By WILLIAM BLACK, Author of ‘‘The Strange Adventures of a Phaeton,” ‘Madcap 
Violet,” ‘fA Princess of Thule,” &c. Crown 8vo. 65. 
“One of the most genial stories that Mr. Black has ever written.” —Morning Post. 


THE PORTRAIT OF A’ LADY. By Henry James, Jun., Author of 


“The American,” ‘The Europeans,” ‘‘ Daisy Miller,” ‘The Madonna.of the Future,” &c. Crown 8vo. 6s. 


JANES HOME. By Ann Kearny, Author of “Oldbury,” “A 


Doubting Heart,” ‘ Clemency Franklya, &e. Crown 8yo. 6s. 
e. 


MACMILLAN’S 2s. NOVELS. {Cloth Binding.) » 


By the Author. of: ‘John Halifax, Gentleman.” 


AGATHA’S HUSBAND. - | THE OGILVTES. 
. OLIVE. i . TWO, MARRIAGES. ii 
T a a ` ° THE HEAD OF THE FAMILY. 
or e—a 
f MACMILLAN. AND CO., BEDFORD STREET, LONDON, W.C: 
4 $ s e . . 
° e . é ‘ i . 
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DIARY OF SOCIETIES. ° 





LONDON . 
THURSDAY, JUNE 15. 
RovaL Society, at 4.30. . 


SOCIETY OF ANTIQUARIES, at 8,30. é 

LINNEAN SOCIETY, at 8.--Caoutchouc-yielding Plants of Malaya: W.T. T 
Dyer.—Sense ofeSmell in Acfinia; W, Pollock and G J Romanes — 
Fungi of Australia: Messrs. Berk@ley and Broome.—Tasmanian Plants 
in South Australa: J G. Otto Tepper —On a Marine Caddis Fly in New 
Zealand: R. McLachlan -Habits of Scorpions: Prof E. Ray Lankester, 
—On the Genus Pleurochinus: Prof Duncan _ ` 

CHEMICA® SOCIETY, at 8 —Note on the preparation of Amid Naphthol 
and @ Naphthaquinone: C E. Groves —On Hamatein and Brazilien : 
J J Hummel! and A G Perkin.—On the Determination of Nitric Acid 
as Nitric Oxide by means of its Reaction with Ferrous Salts, Part II. ; 
R Warington. 

Soctery or HELLENIC Srupiss, at 5.—Annual Meenng 

. Rovar Histortcat Society, at 8-—-The Conquest of Norway by the 

Yughngs: H. H. Howorth, F.S Periods of Istellectual Activity : 

Prof. F. Guthrie, F R.S.—Ancient Brtam: Rey G. Edwards 


e MONDAY, JUNE 19- 
ARISTOTELIAN Society, at 7.30 —Descartes: E. H&wksley Rhodes. 


TUESDAY, Juse 20 
Zoogocicat SocIETY, at 8 30 —On Additions to the Menagerie in May: 
‘Lhe Secretary —On the Valves of the Heart of Ornithorhynchus para- 
doxus compared with those of Man and the Rabbit, with some Observa- 
tions on the Fæsa ovalts Prof. E, Ray Lanfester—On the Respiratory 
Organs of Apteryx. Prof Huxley, F R S.—Contnbutins to the Anatomy 
of Passerine Birds Part VI Op Xenicus and Acanthisıtta as Types ofa 
New Family (Xeniadæ) of Me: 
W.A Forbes, 
STATISTICAL SOCIETY, at 7 45 —Two Hundred and Fifty Years of Small- 
Pox in London : Wilham A. Guy, F.R.S. 


WEDNESDAY, June 21. 

Geo ocicat Socrery, at 8.—On the Cause of the Depression and Re-eleva- 
tion of the Land during the Glacial Period: T F. Jamieson.—The Rhajjcs 
of Nottinghamshire. I. Wilson.—On Organic Remains from the Upper 
Permian Strata of Kargalinsk in Eastern Russia: W. H. Twelvetrees.— 
‘fhe Silurian Species of Glauconome, and a suggested Classification of the 
Paleozoic Polyzoa: G. W. Shrubsole ʻand G. R Vine.—On the Silurian 
and Cambrian Strata of the Baltic Provinces of Russia, as compared with 
those of Scandinavia and the Bntish Islands: Prof: F. Schmidt. Com- 
munitated by Dr. H Woodward, F R S —On the Dorsal Region of the 
Vertebral Column of a New Dinosaur from the Wealden ofsBrook, in the 
Isle of Wight, preserved in the Woodwardian Museum of the University 
of Cambndge: Prof H, G Seeley, F,R S 

METEOROLOGICAL SOCIETY, at7.—A New Metal Screen for Thermometers : 
Rev. Fenwick W. Stow, M A —On the effect of different kinds of Ther- 
mometer Cribs and of different Exposures in estimating the Diurnal Range 
of Temperature at the Royal Observatory, Cape of Good Hope: David 
Gill, LL D., F R A.S.—Account of a Cyclone in the Mozambique Channel, 

anuary 14-19, 18€0: Charles S Hudson. —Rainfall of Frere Town, Mom- 
assa, Hast Coast of Africa, 1875-81: R. H. Twigg, M.Inst.C E. 


THURSDAY, JUNE 22. 

SOCIETY OF ANTIQUARIES, at 8 30, 
SATURDAY, June 24. 
‘PHYSICAL SOCIETY, at 3. 








maaana- 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN AnD SONS, 22, GARRICK STREET, 
LONDON, W.C. 


myodian Passeres from New Zealand: 


NATURE be te 


SUBSCRIPTIONS TO “NATURE.” 
es d 


Yearly 2... we ee es BOO 
Half-yearly. . . . 2 . + « « 14 6 y 
Quarterly . s ss 6 avaa 76 ° 


To the United States, the Continent, and all places 
within the’ Postal Unicn: — ° 


7 sd. 
Vearly soyai 1 ew ew es 30 6 
Half-yearly, 2. 2. s e 6 ee e 15 6 
Quarterly ... . ela 8 o 


Post Office Orders payable to MACMILLAN & CO. 
CHARGES for ADVERTISEMENTS. `" 


Three Lines in Column 2s. 6d. od. pey Line after. 
id bs. 


d. 
One-Eighth Page, or Quarter Column . . .e. O18 6 
Quarter Page or Halfa Column. . . . . . II5 0 
Half a Page, ora Column. . .... ++ 35 0 
Whole Page . . . se eo we «@ » 6 6 O 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate sizé is the best 
of all apphances for the protection of every-description of building from the 

destructive effects of lightning. 


WEW AEE: & Co/’s 
PATENT s 


COPPER LIGHTNING CONDUCTOR, : 


As applied to all kinds of Buildings and Shipping in all Parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required,.and itcosts 
only ONE SHILLING per Foot for.the standard size, which ensures safety 


mayer" RB S, NEWALL &. CO., 


130, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW, 
MANUFACTORY—GATESHEAD-ON-TYNBE. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE ST, AND 2, Fosrer LANE). 


HOW’S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope. bag 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT” ° 


AND ' 
INTENSITY. COIL MAKER., 
PRICE LIST, FOUR STAMPS, 


55 SIDMOUTH STREET, LONDON, W.C. 
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New Self-charging Induction Electrical Machine. 


SOLE AGENTS: 


i". Ene 


84, MAIQEN LANE, 


BECKER & CO.» 
COVENT GARDEN, LONDON, W.C. 


The chief advantaggs of these machines are their independence of the degree of humidity of the atmosphere ; they are self-charging, 
requiring neither friction nor any outsige initial charge to throw them into action ; their cheapness and.compactness. s 
Dr. G. Gore, F.R.S., of the Institute of Scientific Research, Birmingham, writes as f8llows concerning ow to}-inch plate 
machine :—‘‘ I may inform: you that I have obtained sparks 54-inches long from the-machme yousent me.” ° 
Illustrated Description and Price List sent post free on application to F. E, BECKER AyD Co., 34, Maiden, Lane, Covent, 
e 


Garden, London, W.C.3 
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OPTICIANS, 


172, BROMPTON ROAD, S.W 
(Close to Sowh Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures o? Liquid Films under the 
* action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate 


* The PHONEIDOSCOPE, with 5 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., im Cardboard Box, 19s. 62, 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
>» 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for 
xperimertal Purposes, 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph Post Free, 2d. 


HOLLOWAYS OINTMENT Ieee 
kia BEMEDY 

For BAD BREASTS, OLD WOUNDS, and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 


With Coloured Diagram of the Spectra of the Metals of the Alkalies and 
Alkaline Earth, and Illustrations. 


BLOWPIPE ANALYSIS: 


By J. LANDAUER. 


Eatra Foolscap 8vo, price 4s. 6d. 


Authorised English Edition by James Tavior and Wituiam E, Kay 
of the Owens College, Manchester. 


The present Enghsh Translation contains the Author’s latest Corrections 
and Additions, and has been printed under lus personal supervision, 
Amongst the additions will be found the Author’s Systematic Course of 
Analysis, an extended description of Bunsen'’s Flame Reactions, and the 
Reactions with Alumimum Plate proposed by Ross as a substitute for 
Charcoal. 


Co 











CONTENTS, 
Preface. 
Examples for Practice. 
Apparatus and Reagent 
The Operations of Blowppe Analysis. 
Bunsen’s Flume Reactions g ; 
Special Exammation for Certain Elements in Combination, 
Systematic Examination of Compound Inorganic Substances, 
e@€ondensed View of the Blowpipe Reactions. . 
Tabular View of the Behaviour of the Earth, Alkahs, and Metallic Oxide 
alone and with Reagents, before the Blowpipe. 


Index. 
MACMILLAN & CO, LONDON 


By JOHN FISKE, M.A, LL.B. `. 
OUTLINES OF COSMIC PHILOSOPHY, 


Based on the Doctrine of Evqlution, with Criticisms on the 
Positive Philosophy. 2 vols., 8vo, 255. 


DARWINISM, AND OTHER ESSAYS. 
Crown 8vo. 75. 6d. ° 
MACMILLAN & CO, LONDON. 








With x12 Engravings and g Maps of the Stars, 


POPULAR ASTRONOMY. 


BY Fi te 
PROFESSOR 5. NEWCOMB, LL.D. 


8yo, eloth, price 18s, ~ 


t When we take up a book written by one of the foremost astronomers, 
mathematically and practically, of the day} we need not fear that, however 
popular, it will be mexact in its language or evasive in its descriptions, Nor 
are weedisappointed in the book before us. Throughout the whole of it we 
are struck iy the total absence of the dgfects so common in popular 
writings . . «Ít istinlike anything else of its kind, and will be of more use 
in circulating a knowledge of Estron ogy than nine-tenths of the books 
yebich have appeared on this subject of lat® years.” —Saturday Review. 


e 
` MACMILLAN & CO., LONDON. eè 
e 


Nôw publishing, m, Crown 8vo. Price gs. 6g, each, 


ENGLISH MEN OF LETTERS. 
Edited by JOHN MORLEY. 


GRAY. ByE. W. Gosse. + š 
DICKENS. By A. W. Warp. 
BENTLEY. By Professor R:°C. Jens. 
CHARLES LAMB. By Rev. ALFRED ‘AGNGER. 
DE QUINCEY, By Professor Masson. 


“Extremely well done. .. . The biography is excelent ’—S: Yames’s 
Gazetie. A 


LANDOR. , By Professyt SIDNEY COLVIN. 


“ Besides being adnurably wnitte# it is thoughtful, critical, and full of 
honest work.’®~A thenaeum. 


DRYDEN. By G. SAINTSBURY” 


“It is, beyond question, the best account ef Dryden which has yet 
appeared.” — Academy. 


WORDSWORTH. By F. W. H. Myers. ¢ 


“Mr Myers Biges us a pifure of the man and an estimate of his work 
which is certainly hot infencf to anything that has precededut.”—84 cademy. 


LOCKE. By Professor FOWLER. 


“A pen more competent than Proffésor Fowler’s for this particular 
«ork might have been sought. and sought in vam.” —Exammer. 


BYRON. By Professor NICHOL. 


“ Decidedly one of the most careful and valuable of the whole series ””— 
Atheneum. 


POPE. By LESLIE STEPHEN. 2 


‘Interesting throughout.”—Acadenty. 


COWPER. By Gotpwin Surin. 


tMr. Goldwin Smith has sketched, in a few decisive touches, the genius 
of the poet and weakness of the man.”’—Daily News. 


CHAUCER. By Professor A. W. Warp. 


* Far away the best connected account of Chaucer and his works to be 
found in Eng¥sh.”—A. cademy. 


BUNYAN. By J. A. FROUDE. $ 


‘*He has given us a real study of Bunyan’s life and character, and at the 
same time a real study of his books "’—A thenæum., 


SOUTHEY. By Professor DawpEn. 


“A truly scholarly and delightful monograph, ”—Examiner. 


HAWTHORNE. By Henry James, Jun. 


“He has made a careful, conscientious, and even vivid literary portrait, 
such as few of our own writers could have made.”"—Wew York Nation. 


MILTON. By Mark PATTISON. 


“t He has put life into old facts, he has taken an impartial estimate of a 
great man whose nameis too often used for purposes of poetry.""—Spectator. 
JOHNSON. By LesLie STEPHEN. - 

“It could harcly have been done better.”’-~Pall] Mall Gazette, 


SCOTT. By R. H. Huron. 


**We could not wish for a more suggestive mtroduction to Scott and his 
poems and novels.” —Fzavuner. 


GIBBON. By J. C. Morison. 


“As a clear, thoughtful, and attractive record of the life and works of 
the greatest among the world’s historians, ıt deserves the highest praise.’’— 


Examiner, 
SHELLEY. By J. A: SYMONDS. 


“ It is written with knowledge, grace, and tact” —Atheneum. 


HUME. By Professor Huxey, F.R.S. 


**It may fairly be said that no one now living could have expounded 
Hume with more sympathy or with equal perspicuity.”"—.4 theneumt. 


GOLDSMITH. By Wiiiam BLACK. 
“ Mr. Black brings a fine sympathy and taste to bear in his criticism of 
Goldsmith's writmgs"—A then@unt. 


DEFOE. By W. Minto. 


“Mr. Moato’s book is carefu) end accurate in all that is stated, and 
faithful in all that it suggests, "A thenaunt, 


BURNS. By Principal SHaire. 


“* . . . None of the series hgs ven a truer estimate either of character 
or of genius than this volume,""—Sectator. 


SPENSER. By the Very Rev. the Drean or ST. 


Paut's. 


THACKERAY. By Antony TROLLOPE. 


“ Mr. Trollope’s sketch ig excellently adapted to fulfil the purpose of the 
series in which it appears.” —Athen@eumt, 


BURKE. By Jonn Mortey. 


2af Other volumes in Preparation. 


e MACMILLAN AND CO. LONDON, 


(ust ready. 


y 
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e JUST READY (DOUBLE*NUMBER) PARTS XV., XVI, PRICE ys. 


A DICTIONARY OF MUSIC AND MUSICIANS, 


BY EMINENT WRITERS, ENGLISH AND FOREIGN, 
, = Epvirep sy GEORGE GROVE, DCL. ” : 


ee - Vols. I. 4nd Il.—Price 21s, each. 


Vel L A to IMPROMPTU. . Vol. II. IMPROPERIA to PLAIN SONG. 

Demy 8vo, loth, with Illustrations in Music Type and Woodcut. Also published in Quarterly Parts. Parts I» ° 

to XIV., price 3s. 6d. each Parts XV., XVI., price qs. Cloth Cases for binding Vols. J. and i. , price 1s. each. 
O BE COMPI,ETED IN THREE VOLUMES. $ 





“Dr. Grove’s Dictionary will be a “boon to every intelligent lover of ate? = Sanaa Review. 

¢ What is modestly called a ‘Dictionary’ might have fairly been entitled an ‘ Encyclopedia,’ for the editor 
has included in his scheme everything that belongs to music, or is allied, or is even distantly related to it. It 
would be a great mistake to regafd this work as useful only for the purposes of reference. Itis a collection of 
interesting and valuable articles on all kinds of musical subjects, which amateurs, who take a genuine interest 
in the art they profess tdlove, will read from beginning to end.”—Daily News. 

“We now take leave of this ‘ Dictionary,’ recommending it heartily to our readers as full of instruction 
and amusement.” — The Times. 

“As a complete account of the biographical as well as technical materials relating to the art, of * music 
and its history, Mr. Grove’s Dictionary is without precedent in England.”—-Quarterly Review. . 

“The work, when complete, will supply a want Which has long been felt by amateurs and professors of the 

art in this country.” —Zustrated London News. 

“This work promises to be for music what the best encyclopedias are to general literature and 
science.” —~ Guardian. ? 
i MACMILLAN, & CO, LONDON. 


“** One of the most delightful books ever written.”—Saturday Review, 


Now Ready, Price Sixpence, by Post Eightpence, 


Beople’s Evitton, 3 ` | 6d. 
WATERTON’S WANDERINGS IN SOUTH AMERICA. 


With One Hundred Illustrations. 


_ Edited, with Biographical Introduction and Explanatory Index, by the Rev. J. G. WOOD. Medium 4to. 6d. 
i MACMILLAN AND CO., LONDON, W.C. 


EDWARD PATERSON, °. 


TELEGRAPH AND ELECTRICAL ENGINEER, 
76, LITTLE. BRITAIN, ALDERSGATE STREET, E.C., 


Manufacturer of Electric Signals,” Telephones, Telephone Exchange Boards, Physical Apparatus for Schools and Colleges, 
Messrs. AYRTON AND Parry's ABSOLUTE GALVANOMETER FOR STRONG CURRENTS. 
NOTICE.—The GOWER-BELL LOUD-SPEAKING TELEPHONE. A limited number of these valuable Instruments, with Royalties 


Sully paid, may still be obtained of EDWARD PATERSON, who is prepared to tender for the erection of Telephone Exchanges or Private Lines m 
any part of the United Ki ingdom As the policy of the Proprietor of the Patent is now only to rent these Instruments, parties desirous of: purchasing 


should lose no time in securing them. 
WwW. LADD & ÇOQ, 
SCIENTIFIC INSTRUMENT. MANUFACTURERS, 
(By Appointment to the Royal Institution of Great Aes) 
II’ AND 12, BEAK STREET, REGENT STREET? Ww. 











. ' 
BIDWELL’S SELENIUM CELL. AND OTHER APPARATUS FOR BELL’S PHOTOPHONE. , . 


e 
PHOSPHORESCENT POWDER—very bniJliant—for Paint and other purposes, gs. per o% ° . 
Physical Apparatus of every Description, ° 7 z 
; ® 
‘ ILLUSTRATED CATALOGUE, SIXPENCE, * 5 
s ° e . 
» @ e > ea e 
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- Messrs. MACMILLAN. &, C08 NEW BOOKS. 
A TEXT-BOOK OF GEOLOGY.. 


š BY ARCHIBALD GERIKIE, RRS; - , 


Director-General of the Geological Surveys. With nungerous Illustrations, Demy Svo. gst ready. 


. GEOLOGICAL SKETCHES, 


-- ` AT HOME AND ABROAD. , ' 
BY ARCHIBALD GEIKIE, FRS,” 


Director-General: o? the Geological Surveys of the United Kingdom. 8vo, tos. 6d. d 





x e 
“Dr. Geikie’s essays are not only instructive . . . but they are extremely well written. . +. The side 
glimpses he gives us of geological evolution are so interesting, and great questions are dealt with here and 
there in a brief but masterly manner.” —Sz. James’s Gazette. e. 


“Dr. Geikie knows how to put its (Geology) latest conclusions in the most attractive fashion, so as to throw 
around the dry bones of the eaith’s pedigree something of romance or even of startling novelty. . . . We seem 
to stand, under his guidance, besi¢e the ancient Etnas, or the Laurentian Mers de Glace; to look upon their 
scenery with our own eyes, as we might look upon the Geysers of the Yellowstone, or the ice-fields of the 
Rheinthal; to be personally present at the birth of a continent, and to watch its passing slowly throughout 
all the later stages of iis chequered existence. ... Geology to Dr. Geikie is physical- geography in the 
making. For him Eurcpe and America were not created, but grew. He traces their development as a 
Darwinian traces the development of a bird or a butterfly; he sees in each part some pregnant hint that helps ° 
‘him to explain the course of their slow evolution. It is just thjs conformity to the method of the modern 
biologists ; this constant suggestion of analogy with the fairy tales of thé now dominant science, that throws 
such a peculiar charm about his manner of treating geological problems. Moreover there is no lack of what 
we may venture to call sensational elements in these essays. ... From beginning to end the book is 
interesting, and in many parts it strikes us with a deep sense of the majesty of science."—*Pall Mall Gazette. 


a 


G ENGLISH MEN- OF LETTERS. Edited by JOHN MORLEY. (New Volumes.) 
DICKENS. By A. W. Warp. Crown 8yo. 2s. 6d. 


GRAY. By E. W. Gosse. Crown 8vo. 2s. 6d. [Hust ready 
GOLDEN TREASURY SERIES. New Volume. ° 


- MOHAMMAD. THE SPEECHES AND TABLE TALK OF THE 


PROPHET. Chosen and Translated, with an Introduction and Notes, by STANLEY LANE-POOLE, 18mo. 4s. 6d. 
THE ENGLISH CITIZEN. A Series of Short Books on his Rights and Responsbilities. New Volumes. 


THE STATE IN RELATION TO LABOUR. By W. STANLEY 


ə JEVONS, LL.D., M.A., F.R.S. Crown 8vo. 3s. 6d. 


THE STATE AND THE CHURCH: By Hon. Arraur Erixor, M.P. 


Crown 8vo. 35. 62. 


ESSAYS AT HOME AND ELSEWHERE. By E. S. NADAL. 


Crown 8vo. 6s. ; 

“There is a pleasing variety in the large field through which Mr. Nadal ranges; and in most of the essays, particularly those 
that discuss American subjects, shrewd sense and an observant humour are conspicuous, . . . That part of Mr. Nadal’s essay 
which deals with Thackeray’s intimate acquaintance with snob lore is written with great penetration and force, and the whole 
paper is an interesting addition to Thackeray literature.”-—7he Academy. 


ECONOMIC PLANTS, A DICTIONARY OF: their History, Products, 


and Uses. By JOHN SMITH, A.L.S. Medium 8vo. 14s. e 


A LIFE OF KANT. By Dr. J. H. W. Sruckenserc. With Portrait. 


Svo. I4s. 


TABLES OF MATERIA MEDICA: A Companion tos the Materia 


Medica Museum. By T. LAUQER BRUNTON, M.D., F.R.S., Fellow of the Rofal College of Physicians; Assistant- 
Physician aná Lecturer on Materia Medica and Therapeutics at St. Bartholomew’s Hospital. 8vo ros. 6d. 
e EE SRE 
be ' 7 a” MACMIĻLAN & CO., LONDON, W.C. z 
Pritted by R. Cray, Soxs, anp TAYLOR, at 7 and 8, Bread Street Hill, Queen. Victoria Street, in the City of London, and published by 


Macmittan Anp Co., at the Office, a9 and 30, Bgdford Street; Covent Garden.—Txurspsy Fune 15. 1882, 
s. e 
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` A WEEKLY ILLUSTRAT 


EEEE S 


D JOURNAL OF SCIENCE 


. © “To the solid ground ' 
Of Nature drusts the mind which builds for aye.”—WoORDSWORTH 
5 s- : 
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THURSDAY, JUNE 22, 1882- 


[PRICE SIXPENCE 








Registered as a Newspaper at the General Post Office } 


[All Rights are Reserved 





ZOOLOGICAL SOCIETY’S GARDENS, 
* REGENT’S PARK. 


The neat DAVIS LECTURE will be given by Prof W.K. PARKER, 
F R S.,1n the Lecttre Room in the Society’s Gardens, Regent’s Park, this 
day, THURSDAY, June 22nd, ats o'clock pm, Subject: Crocodiles 


DEMONSTRATOR WANTED, to assist 


the Professor of Experimental Physics in University Collegg, Bristol. 
Salary, 4150 per annum, Experience in Physical Laboratory Work 
and Electric Testing necessary. For duties, &c., apply to Prof. S. P. 
‘THompson, University College, Bristol. 


WANTED te BORROW, a FREEZING- 


MICROTOME for about a Week —Address K. W , Roberts’s Library, 
x10, Brompton Road, S W 


NEW ZEALAND. 


The Undersigned has on Sale—A laige variety of New Zealand Ferns, 
pressed ın Books, at from gs to 52s 6d per Book: a few Copies óf ‘‘ Ferns 
and Fern Allies of New Zealand,” by G. M. Thomson, $ LS., Science 
Teacher in the High Schools, Dunedin, Otago, price 12s., Gully’s New 
Zealand Scenery in Chrono—Sets cf Fifteen Pictures, price Five Guineas 

r Set, Burton’ Brother’s Photography—Southern Alps, Lakes, Hot 

prings, &c., &c. Plates 8X6, mounted, 25s per dozen. Stereoscopic 
Slides, rss per dozen. 
other Minerals on view. 








W. G. INNES, 
New Zealand Agency, 34, Great St. Helens, E.C. 


MAPPIN & WEBB’ S 
ae L aE ES ER CHESTS 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


Ni -© A Sizes in Stock: 








pita 


e SPECIAL 
*DETAILED’-LIST 
| FREES“ 





OXFORD STREET, WEST 


od . _,. AND ic Cae 
MANSION “OUSE: BUILDINGS} ‘E.G. 
sae by ~“ LONDON: ` ¢ reaver 


n» 






Specimens of Timber, Coal, Marble, Stone, fand |- 


E 





BROWNING'S ° 
ASTRONOMICAL TELESCOPES. > 


Reduced List of Prices of these Telescopes Free. 


The EDUCATIONAL REFLECTING TELE- 
SCOPE, with Silvered Glass Mirror 4% in. diameter, 
5 ft. focus, Mounted on a Farallactic Stand for following 
the Heavenly Bodies with one Motion by means of an 
endless Driving-screw and Hooks Joint, with Two Eye- 


pieces. : 
PRICE £22 Os. Od. 


Powers can be used up to 400 diameters on many 
Stars with advantage. 


JOHN BROWNING, 
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO 
H.M. GOVERNMENT, &c. 

'63, STRAND, LONDON, W.C. 
Microscopes, Speciroscopes, Spectacles, &c., &c. 


























ANEROID BAROMETER with ATITUDE SCALE, THERMOMETER 
ı and Compass in Flat Poexet Case, various Forms, 


£7 7s, and £8 8s, Be. 


X Price Lists of Iħtriments frge ty fost, 


NEGRETTI & ZAMBRA; 
Opticians and Scientific Instrument Makers 
e To Her Majesty THE QUEEN, 
7 HOLBORN VIADUCT. : 
m Branches—4s, Cornhill; and 122, Regent Strbet. 
"jee e 
“es : . 
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TRAVELLERS’ SCIENTIFIC REQUISITES. ‘+ « 
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MICROSCOPIC OBJECTS 
OF superlative perfect'on, ulustrating Histology and every granch of 


Microscopy. 
Catalogues osi free and gratis off application. 


NEW EDITION, 1880, NOW READY. 


EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N. ` 





LIVERPOOL COLLEGE OF 
CHEMISTRY, LIVERPOOL. 


Practical Coursessextending over a Session of three months, will he held 
onthe Analysis and Assay of Minerals and Chemical Products, and on 
Mineralogy, an Tuesday and Thursday evenings, commencing June 27 For 


further particulars apply to . 
$ GEO. TATE, PhD, FGS,¥.C.S, or 
ae GRANVILLE H. SHARPE, F.C S$ 


MINERALS. 


MR. BRYCE WRIGHT’S NEW SHOW ROOMS are 





z NOW OPEN, containing the - 


LARGEST STOCK OF MINERALS 
IN EUROPE, ` . 


From which selections may be made, 
«Extensive Series of Meteorites, Stone, Bronze, and Wooden 
Implements. Glass-capped Boxes, &c. Boxes sent on approval 
to any part of the world. A 


BRYCE WRIGHT, 


MINERALOGIST, AND EXPERT IN GEMS, 


FINEST & 


T 204, REGENT STREET, LONDON (formerly go, Gt. Russell St.). 


NEW MINERALS, &c. 


Special List of New and Interesting Minerals lately received on Sale at 
JAMES R. GREGORY’S 


. Mineralogical Museum, 
88, CHARLOTTE STREET, FITZROY SQUARE. 
This list includes Old Species from New Localities, New Forms, and 
Rare Minerals from Old Collections. 
Also, New List of Additional Microscopic Sections of Rocks and Minerals, 
To be had on application, 


GEOLOGY AND MINERALOGY. 


Glaciated Boulders from the Tyne Valley; Fish Remains from the Chalk 
of Monnt Lebanon, collected by the Maronite Monks. 
B Interesting Sponges, Bryozoa, &c., from the Neocomian of Faringdon, 


Fine Series of Oolites from the Cotteswold Hills and other localities. 
Choice Norwegian Minerals, comprising Crystals of White Apatite, Black 
Tourmaline, Enstatite, Iimenite, Hydrotalkit, Augite, Onkolite, Serpentine 


Pseudomorphs, &c. oe le 
~~ 4 _ THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, LONDON, W.C. . 


MINERALOGY AND GEOLOGY. 
sonore NEW MINERALS have lately been received by Mr. 
CRYSTALLISED ELEONORBIE, CRYSTALLISED WAVELLITE, 

MICROLITE, x inch diameter, SURENGITE, DECHENITE, and 
BASTNASITE; . 
For Chemical Purposes: ORANGITE and THORITE. 
“A LARGE SELECTION of ROCE SPECIMENS and MICROSCOPIC 


DES; 
- HAMMERS, CHISELS, and HAMMER STRAPS 

PRIVATE LESSONS AND EVENING CLASSES, 

o ` Blowpipe Cases-and Apparatus, 
Catalogues free. 
SAMUEL HENSQN, 
~ 277, STRAND, LONDON, 
Opposite Norfolk Street. 


GEOLOGISTS’ HAMMERS. 


e 

. 6d , 4s., es 6d.; Square Head and Cutting 
Ecological Survey Hammer, 5s Hammers for 
és, Trimming Hammers, 1s 6d, 18 9d, 25. 3d. 
Portable Hagmer and Chisel in Case,@6s. 6d., 7s. 6d , 8s:6¢ Steel Chisels, 
gd., 18.%s. 6d. Strap ind Hammer Holder, 2s, 3s Glass-capped Boxes 
from ts per dozen Card Trays Gm 4s 6d. per gross. Specimen Tubes 

from 6d per dozen. & 


` 


e 


Pick-shaped Hammers, 
Edge, 25. 3d , 25. 6d , 38 
Geneous Rocks, 4s. 6a 


Cabelosues Post Free ; 
THOMAS D. RUSSELL, e 
48, Essex Street, Strand, London, W.C. Š 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, NATURALISTS ~and MICROSCOPISTS’ 
STUDIO, 57, NEWHALI, STREET, BIRMINGHAM. 
e 


T. B has last week sent to hisSubscrilters a leaf of Myriophytlum spicatum 
covered with a variety of Rotiferta, Vort.celhda, and Diatoms. He has also 
sent out Alcyonella fungosa, Frederica sultana, Spongilla fluviatilis, 
Melicezta ringens, Brachionus «?ceolaris, Freshwater Leeches, &c. K 

y Announcements will be made in this place ofbO8ganisms T. B 
is supplying ~ 7 


Specimen Tubs, One Shilling, post-free,—- 
Twenty-six Tubes in course of Six Months for Subscription of £1 1s. 
or de. bes for tos 6d. À. 2 


®Portfolio of Drin s, Seven Parts, 1s. each. ~ 


DIAMONDS IN *MATRIX, 


R. C. NOCKOLD, Diamond and Oriestal Stome Cutter and Dealer, has 
or sale Specimens of the above 3 also Cut Precious Stones in all Colours. 
. Precious Seones valued and bought. 2 
12, RITH STREET.- SOHO, W. è 


TO ASTRONOMERS. 


Intending Purchasers of Teles@pes should send “for “ Hints on Silvered 
Glass Reflecting Telescopes,” by G. CALVER (maker of the 37-insh 
Ealing Reflector, &c.), and * Appendix,” containing important Testimonials 
as to their efficiency, &c.,&c. Post free Nine Stamps. 7 


G. CALVER, F.R.A.S., 


HILL HOUSE 
a 8 WIDFORD, 
CHELMSFORD. 
N.B.—Second hand Reflectors and Refractors frequently fer Sale, 


LA SEMAINE FRANCAISE: a Weekly 


Newspaper and Review in the French Language, Politios, Literature 
Scjence, Art, Varieties, Notes. Price 3¢., through Booksellers, and a 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, W.C 

LA SEMAINE FRANÇAISE: Journal Français poum 

-  J’Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles 
et Notes. Un exemplaire par la poste, 34¢., en timbres poste. Abonne 
ment franco par la poste—un an, <5. 2d.; six mois, 7s. 7d Prix 3¢ 
chez tous les libraries et aux gares des chemins de fer, On s*’abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, W.C, 

LA SEMAINE FRANCAISE,.—“‘La-Semaine Fran- 
çaise” has been brought out in London for the benefit of those Englisall 
readers who may wish to study contemporary French from all points o 
view, instead of confining their reading-to one particular Gallic print 
It certainly merits success.”’—Graphic, K i 

LA SEMAINE FRANÇAISE.—“ The numbers’ before 
us are full of good things... . . It will be far better for most than an: 
one of the best paperg published in Paris itself. We are much pleasew 

‘with the character of it, and believe it will be highly valued ın all thos 
many households where French is cultivated. The printing is very well 


done,” Queen: 
~ TERMS OF SUBSCRIPTION 1— s d 
Three Months se ee me se sm om 3.10! 
Six ” e w æ a oo 7 7 
Twelve ,,. we sa oe pr 


aoe ws. Ig 2 
P.O O, payable to T Spanswick, at King Street, Covent Garden, W.C 
Publishing Office, 37, Southampton Street, Strand, W.C. 


THE BREWERS’ GUARDIAN: -> ' 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 4 
REVIEW oF THE MAIT AND EoP TRADES, AND WINE AND Spirit TRAD: 
. RECORD . 
E The Organ of the Country Brewers, 
“The Brewers’ Guardian ” 1s published on the evenings of every alternat 
Tuesday, and 1s the only journal officially connected with brewing interests 
Subscription, 16s 6d. per annum, post free, dating from any quarter-day 
Single copies 1s. each. Registered for transmission abroad. 


- Offices—s, Bond Court, Walbrook, London. E.C. 
. THE “HANSA” 


Published since 1864 # Hamburg, is the only independent professions 
paper in Germany, dedicated exclusively to Maritime Objects Essay: 
Critiques, Reviews, Reports? Advertisements. Strict eye kept upon the deve 
lopment of Maritime Affairs in every respect. Every second Sunday om 
Number in gto at least, frequent sypelements and drawings. Subscripto 

at any time; preceding numbers of the year “urnisked subsequently. Pric 

x2s for twelve montis. Advertisement? 4d. a line widely spread by th 

paper; considerable abetement for 3, 6, 12 months’ inserffon Busine» 
Office: Aug Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited b 

W.v Freepen, M.R., Hamburg, Alexander Street. 8. 


GREEK and ROMAN COINS. Catalogu» 
‘a the Collection formed by GEORGE SIM, F.S.4 Feot- Edinburg!» 


4to, price 21s. E 
- MACMILLAN & C).. LONDON. 
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"On the rst of every Morth. . - a Now READY, large 8vo; slat go pages, 106 Woqgeuts, price Eight 

$ fos so i $ - ; ulings. e. š 
TRIMEN’S JOURNAL OF BOTANY, *| GEOLOGY of the COUNTIES of ENG- 


BRITISH AND ‘FOREIGN. 


New Series, Edited by JanmseBritten, F.L.S., Bntish Museun. 
CONTENTS —Original Articles by ‘gading Botanists.—Extracts, and 
Notices of Books and Memoirs —Articles in Journals.—Botanical News — 
Proceedings of Sogicties. e 
Price 1s. 3d. Subscription for One Year, payable in advance, res. - 


London WEST, NEWMAN, & CO., 54, Hatton Garde, E.C. 





On the xst of every Month, price Sixpence. 


2» 
THE ENTOMOLOGIST: 
AN ILLUSTRATED TESEN BRITISH ENTOMOLOGY. 
: Edited by Jonn T. CARRINGTON, è 


With the Assistance of 
FREDERICK Bong, F.Z. Se | Joun A. Bower, MD. 


Epwarp A. Firon, F.L S. J. Jenner Warr, F.L.S. 
F. BUCHANAN WHITE, M.D. 


% ‘ ` 
Contains Articles ky well-known Entomologists on all Branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histdties; occurrence of Rarities, “&c. ; theré are Monthly 
Lists of Duplicates ard Desiderata 


Numerous Wooncur ItLusrratr@ws, to the printing" of which especial 
attention ts given, and occasional LirHoGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES, 


SIMPKIN, MARSHALLD, & CO., Stationers’ Hall Court. 
NORTH BRITISH AGRICULTURIST 


is the onfy Agricultural Journal in Scotland, and circulates extensively 
amongst Tanded Proprietors, Factors, Farmers, Farm-bauliffs, and other8 
interested in the management of landed property throughout Scotland 
and the Northern Counties of England. - EN 

The AGRICULTURIST has also a very considerable circulation on the 

« Continent of Europe, America, Australia, and the Colonies. 

» The-AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. È ` 

The Veterinary Department is edifed by one of the leading Veterinarians 
in the country, and 1s invaluable to the breeder and feeder au a guide to the 
rearing of animals, and their treatment when labouring under disease. 

' Full Reports are given of tye Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultu: al Associations throughout Great Britain and 
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LELECTRICITE. 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 
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Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de l'électricité, . 


Rédacteur en chef: W. de FONVIELLE, 
E. de CLISSON: Directeur. 
Subscription Yearly, 16s. y Six Months, 9s. 
Agency for England and Colonies— 

LE FEVRE. AND CO., ENGINEERS, 


26, Bupe Row, CANNON STREET, LONDON. 
ý Specimen Copy sent pott free. 


33d. Annual Subscription, payable in advance, z4s. 
Street, Edinburgh; and 145, Queen Victoria Street, 
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DER NATURFORSCHER. 


e Wochenblatt zur Verbreitung der Foftschritte in den 
. Naturwissenschafiæn. 
. Herausgegeben von Dr. WILHELM SKLAREK. 

A Weekly Periodical devoted to Natural Science. s2 Nos., 16%. Speci- 
men Numbers may be had through any Foreign Bookseller. 1882 will com- 
mence the XVth volume , ; FA aea 

Berlin : DÜMMLERS, 77, Charlotter.strasse, S W , and all BBoksellers. 


* latest mformation, even when pubi 


anD and.of NORTH and SOUTH WALES. By W. JEROME 
RRISON, F.G.S, Scierce Demonstrator for the Birmingham 
School Beard, lat®Curator Leicester Town Museum 
To the detailed description of the Geologica Features of each County, 
there are added lists of the Local Scientific Societies, Museums, Maps and 
Memoirs of the Geological Survey, and the more important ‘books and 
papers written by private workers. r 


K Revmws i:— 
“We have tested.it in many ways, and find that in almost every case the 
£ i ished in journals of very restricted circu- 
lation, has been discovered and made use of. There are numerous excellent 
woodcuts. ... We can heartily recommend this baok as a convenient and 
rehable work of reference.”—Nature. Z 

“We sincerely complunent Mr. Harris:n on producing a good and much 
required work of geology, which wil save a student, not only much personal 
research and time, but put him on the track of almost everything geological 
which England and Wales can offer to him. Not only have We here a clear 
outline of the geology of every Erglish and Welsh county, illustrated by 
sections, characteristic fossils, &c . but a list of the papers and other works 
published. thereon, as well as a reference to the museums where the chief 
collections of each county may be seen and studied. Mr. Harrison has 
boiled down something hke four thousand papers, in order to acquire all 
this useful infurmation, and he has arranged all he has to say clearly and 
well, This ought to be, and deserves to be,a very successful book.’ — 
Science Gosstp. 

“Tet deals with each county in alphabetical order, and describes in a man- 
ner at once concise and lucid, the principal characteristics of its geological 
formations, their fossils, and economic products. , .. It need Tardi be 
said that Mr. Harrison writes with-a scientific skill and authority of ad- 
mitted weight. The value of the volume is much enhanced by numerous 
illustrations.” —Zerester Chronicle and Mercury. . 


London: KELLY & CO., sr, Great Queen Street, W.C., and 
SIMPKIN, MARSHALL, & CO. Stationers’ Hall Court, E C. 


TO STUDENTS OF BIOLOGY. 


INSECT VARIETY. By A. H. Swinton, 
Memb. Ent. Soc. London. CASSELL & CO. xos 6d. pp. 326 
PL 7. 
“ A successful and valuable addition to entomological literature.” —Land 
and Water. Review by F BUCKLAND. 





Crown 8vo, Cloth, 3s. 


CATECHISM OF ELEMENTARY 
: ‘MODERN CHEMISTRY. 


BY 


E. W. V. VOLCKXSOM. 
London: KEGAN PAUL, TRENCH, & CO.. r, Paternoster Square. 
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THE ENTOMOLOGIST S MONTHLY 


MAGAZINE. 


“Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 


Conducted by C. G. BARRETT, J. W. Doucias, R. McLacuian, F RS., w 
E. C. Ryg, F.Z.S., E. SAUNDERS, F.L.S, and H. T, Sra nron, F.R.S. 


This Magazine, commenced in r864, contains standard articles and notes 
on all subjects connected with Entomology, and especially cn the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year ~ z e 
Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of 10s. each; the succeeding 

vols, may be had separately or together, at 7s. each A 


London: JOHN VAN V@ORST, 2, Paternoster Row. 


N .B.—Communications, &e , should be sent to the Editors at the above 
address. 


The volumes cog- 





Demy 8vo, 244 pp. price 7s 6a , cloth 
THE FUEL OF THE SUN. 
By W: MATTIEU~WILLIAMS, F.R.AS, £.C.S. 
_SIMPKIN, MARSHALL, “& CO, London. 
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Now Ready. 


The FOUNDATIONS.f MECHANICS: 


” Papers reprinted from The Engineer, By WALTER R. BROWNE, 
MA, MInst.C E., late Few of Trmity College, Cambridge. In 
Bvo, price One Shilling 


London: CHARLES GRIFEIN, & CO,, Exeter Street, Strand, 
= a Seca 


The MORPHOLGGY of the SKULL. By 
W. K. PARKER, F.R.S., @®unterian Professor, Royal College of 


Surgecns, and G. T. BETTANY, B.Sc., Lecturer on Botany in Guy's, 
Hospital Megical School, Illustratgd. Crown 8va. ros. 6d. 
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i  Messts, ‘MACMILLAN & 008 ‘NEW BOOKS. 


a DEMOCRACY: > 
“AN AMERICAN NOVEL. Crown 8vo. 4s. 64. ` 


oe “ This veryeremarkable-book. . . . Enforced as it is by all the point which wit and intimate knowledge can 
give to it, this main theme of ‘ Democracy’ has naturally challenged indignant gtention in America. It will 
rouse scarcely les§ debate among English readers. We prefer, however, to cl&e our notice of this brilliant 
book in acliterary, rather than in a political, spirit, From the liferary point of view, ‘Democracy’ seems to us 





almost perfect... . £ Altogether, ‘Democracy’ is a striking performance. We trust tha it represents the rise 
of a new talent of which the word is destined to hear much more.”—Pall Mall Gazette. 
“This remarkable book .. . is unquestionably the production of a, man “of genius. . . . There if truly 
marvellous skill in the literary form. ”"_ Spectator. , ° . >» 


Uniform with above. 2 Vols. Crown 8vo. Price NINE SHILLINGS, 


UNKNOWN TO’HISTORY. By Cmarrorre M. Yoxor. Author of 


one The Heir of Redclyffe.” 2 vols. Crown 8vo. 9s, 





NEW BOOK BY THE AUTHOR OF “ECCE. HOMO.” 


NATURAL RELIGION, p 


. By the Author of “Ecce Homo.” Svo. gs. . ° 





* NATURE SERIES. NEW VOLUME. ' 


THE SCIENTIFIC EVIDENCES OF -ORGANIC EVOLUTION. 


By G. J. ROMANES, M.A., LL.D., F.R.S., Zoological Secretary to the Linnean Society. Crown 8vo. [pesaiemeateor 


- MRS. OLIPHANT’S NEW WORK. 


` THE LITERARY HISTORY OF ENGLAND 


IN THE END OF THE EIGHTEENTH AND BEGINNING OF THE*°NINETEENTH CENTURY. 


» BY MRS. OLIPHANT. 3 vols. Demy 8vo. 36s. 
= ©- “An account well written and very laudably careful and exhaustive, of. a singularly interesting” “period of 
English literature . . . there is no part of it which is dull or uninteresting. . The important thing is that 


the public, intolerant of dullness, has got here,a valuable and fairly exhaustive history of almost the most 
e “interesting period of English literature, which no human being can call dull. "—FPall Mall Gazette. à 





MACMILLAN’S 6s. POPULAR NOVELS. (New Volume.) i o5 


THE PORTRAIT OF A LADY. By Huyry James, Jon. Crown 


8vo. 6s. 
By*the same Author. Crown 8vo. 6s, each. 


THE MADONNA OF THE FUTURE. i THE AMERICAN. 7 
KODERICK HUDSON, | THE EUROPEANS. a 
WASHINGTON SQUARE, AND OTHER STORIES. DAISY MILLER, 


MACMILLAN’S 2s, NOVELS. 7 (Cloth Binding.) 


e By the Author of ‘‘ John Halifax, Gentleman.” 


AGATHA’S HUSBAND. . ; | THE OGILVIES. aw 
s OLIVE. . . z TW®- MARRIAGES. , 


i s e z 2 THE HEAD OF THE FAMILY. 
“1 oe ` 
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within the Postal Unéon: — 
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= Quarterly... Bo ley Meh ee 


shia Office * Orders pe to MACMILLAN & CO. 


` CHARGES for ADWERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line after, 
És 


d. 

'One-Eighth Pége, or*Quarter Column, . . . © 18 6 
Quart er Page or Half a Colump. . . . «+ 115 0 
alfa Page, ora Column. . . ‘es eo © © 3 § E 
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OFFICE: 29, BEDFORD STREET, STRAND, W.C. 
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DIARY OF SOCIETIES, 


LONDON 
THURSDAY, JUNE 22. 
SOCIETY oreAnTiquariEgs, at 8 30 
SATURDAY, JUNE 24. 
PuysIcaL Sociery, at 3. 
- MONDAY, Jone 26. 











: Rova ĞEOGRAPHICAL SOCIETY, at 8.30. 


TUESDAY, JUNE 27- 


ANTHROPOLOGICAL InstiruTE, at 8.—Note on some Egypnan Antiqui- 
tes, Villiers Stuart. M P —On some Mexican Ttrra-Cotta naires: Dr. 
Becher.—Qn the Aboriginal Inhabitants of the Andaman Islands, Part 
lL: BE B. Man 

Prorocrarnic Socrery, at 8, 

ROYAL HORTICULTURAL SOCIETY, at x.—Scientific Committee, 


THURSDAY, JUNE 29. 
SOCIETY oF ANTIQUARIES, at 8.30. 


NOTICE OF REMOVAL. 
JAMES HOW & CO., 
SCIENTIFIC INSTRUMENT MAKERS, 

73, FARRINGDON STREET, LONDON - 


(Late or 5, BRIDE ST, AND a, FosTER LANE). 


HOW'S STUDEN T'S MICROSCOPE. HOW’S MICROSCOPE LAMP 
” Rock Sections and other Objects for the Microscope. 
GOLD MEDAL, . 


FRYS PARIS: EXHIBITION. 








3 In Packets and Tins, Pure 
{ O € Ọ À Cocoa only, with the super- 
“ If properly preparec, there is no nicer 
cocoa,” — Food, Wair, and Air, EX } RAC F 
edited by Dr, Hassall, : 


fluous oil. extracted. 
or more w olesoms preparation of 
J. S. FRY: & SONS, Bristol and London, 








‘LIGHTNING CONDUCTORS. : 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best @ 
of a appliances forthe protection of every description of buildmg from the” 

destructive effects of lightning. 


NEWALL, SZ Co: 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied:to all kinds of Bui'dings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Cae ever offered to the Public. 

It 1s simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standar@ size, which ensures safety 
in any starm. 


R. S. NEWALL. & CO, 
x30, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHBAD-ON-TYNE. 


AN INDESTRUCTIBLE HIGH DUTY 


BURNER FOR g 
ALL HEATING 
- PURPOSES, an 
improvement on the 
well-known 
Fletcher's Patent = 
Si olid Flante, 
giving the same 
duty, suitable for 
all qualines of gas, 
and having no lapse 
òr damageable 
part. Alargenume, , 
er of patterns and = @ 
sizes are ready and 
in preparation. 
FLETCHER’S 
PATENT , VEN- s 
i TILATED HOT- 
AIR OVEN. New 
patterns for 1882 now ready. Complete Illustrated List of Gas Cooking and 
Domestic Heating Apparatus, price zd, post free. Illustrated List of Gas 
and Petroleum Apparatus for Laboratory use, Furnaces, Automatic 
Blowpifes, Ingot Moulds, Blowers, Soldering-rron Heaters, Tube Furnaces 
Jor Organic Analysis, &c. Price 2d. post free. 


© THOS, FLETCHER, Museum Street, Warrington. 
_. SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. - . 


A CATALOGUE OF CHEMICAL APPARATUST 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy ,8vo, 480-pp., Illustrated with 1,600 Woodcuts. 
Most Complete. and- Cheapest. List-of Apparatus, 
JOHN: J. GRIFFIN and SONS, 22, GARRICK STREET, 
LONRON, W.C. 
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METALS and their CHIEF INDUSTRIAL 
APPLICATIONS. By C. ALDER WRIGHT, D.Sc., Lecturer on 
Chemistry in St. Mary’s Hospital Medical School. With Illustrations 


MACMILLAN &'CO., LONDON. 
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N ew Self charging ‘Tnduetion. Electrical Machine. 


SOLE AGENTS: 


Ene E. 


B4, MALDEN LANE, 


The chief adv: antages of these maghir 


BECKER. &. Pae PA 


COVENT GARDEN, LONDON, W.C. 
nes are their independence of the degree of humidity of the atmosphere; they are sdf- chasging, 


requiring neither friction nor any outside initial change to throw them into action ; their chtapitess and contpactness. y + 
Dr. G> Gore, F.R.S., of the Institute of Scientific. Research, Birmingham, writes ~as follcys conc&ning our’ Io#-inch plate 


machine :—~‘' I mey inform you that I have obtained sparks s4-inches long from the machine: y 


"sent me.” 


Illustrated Description and Price List semt «post i free on application to F..E. BECKER ARD Ço., 34, Maiden Lane, Covent® 


Garden, London, W.C. 
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‘ "EDWARD PATERSORN, ' 


< TELEGRAPH AND ELECTRICAL ENGINEER, 
76, LITTLE BRITAIN, ALDERSGATE STREET, E.C., 


2 ° 
«Manufacturer of Electric Signals, Telephones, Telephone Exchange Boards, Physical Apparatus fo? Schoo% and Colleges, 
Messrs. AYRTON AND Perry's ABSOLUTE GALVANOMETER FOR STRONG CURRENT. . 

NOTICE.—The GOWER-BELL LOUD-SPEAKING TELEPHONE. A li@ited number of these valuable Instruments, with Royalties 


fully paid, may still be obtained of EDWARD PATERSON, who is prepared to tendemfor the erection of Telephone Exchanges or Prit&iM@Lines in 
any part of the United Ki ingdom, As the policy of the Proprietor of the Patent is now only to rent these Instruments, parties desirous of purchasing 





`% shouid lose no time in securing them. Bi 
. . E., A 
W. LADD & CO, . 
$ * SCIENTIFIC INSTRUMENT MANUFACTU RS, 
. (By Appointment to the Royal Institution of Great Britain), ° 
II AND 12, BEAK STREET, REGENT STREET, W. . ° 
BIDWELL’S SELENIUM CELL. AND OTHER APPARATUS FOR BELL’S ePHOTOPHONE. 2 


PHOSPHORESCENT POWDER—very brilliant—for Paint and cther purses, 35. per ox. 
DSE A ; 
Physical Apparatus of every Description. 
ILLUSTRATED CATALOGUE SIXPENCE, e 
e 


BROKEN!! o, ©. TISLEY & 0o, 


OPTICIANS, C 


_ DAVY'S DIAMOND CEMENT |, BROMPTON ROAD, S.W 


SECURELY AND NEATLY MENDS 
(Close to South Kensington Museum.) 


CHINA, GLASS, THE PHONEIDOSCOPE 


CABINET WORK, An Instrument for Observing the Colour-Figures of Liquid Films untler the 
. ation of Sonorous Vibrations, x 








AND P 
` Being a visible demonstration of. the Vibratory and Molecular Motion of a 
FANCY ARTICLES. Telephone Plate i 
Of all Chemists in xs. Bottles. The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c.,-in Cardboard Boa, 105. 6d. e 


See the name “E. DAVY,” the Original In 
yentor, is on the Label, and also that of 


BARCLAY & SONS, 95, Farringéon Street, London, 





MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supphed for 
Experimental Purposes. 


R. V \ . NE EVES, Price Lists of ES Ge Sova A ee pie ard 
PR Description of the Harmonograph Post Free, 2 
PHILOSOPHICAL INSTRUMENT | = ; 


THIS 
T core MAKER a kak ae aa) MEDICINE 
i. ` Is a Certain Cure for all Disorders of the LIVER, STOMACH 


PRICE LIST, FOUR STAMPS. AND BOWELS. A Great PURIFIER of the BLOOD; a 












’ 


Powerful Invigorator of the System, in cases of WEAKNESS ` 


e35, SIDMOUTH STREET, LONDON, W.C. | AND DEBILITY, and is unequalled in Female Complaints, 





Second Edition, with Numerous Illustrations and Diagrams, Feap. 8vo. 4s. 6d. 


“ELEMENTARY LESSONS 


ELECTRICITY AND MAGNETISM. 


"BY SILVANUS, P. THOMPSON, B.A., D.Sc. F.RAS,, 


Professor of ExSerimental Physics in University College, Bëistol. 


* An excellent little text-book, . « . The book contains a large amount of information, cle@tly stated, assisted by useful figures, 
and furnished with exercises... . If is a book which we may commend to the beginner as an excellent introduction to the subject.” 
— Westminster Review. . °° 

‘, We have at present met with no elementary work on the science which deals with#it in a more gemumely scientific manner. 
. . . "The author is thoroughly masterof the theory of the science and of its various practieal applications . . . the les¢ons are 


admirably arranged. The work is a gcod text-book for schools, and is particularly well adapted as an introductory work for those - 


who intend to carry on the study iéo its more advanced stages.” —School Board Chronicle. 
s » 
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Messrs, MACMILLAN &. 00’S- NEW BOOKS. - 
AS TEXT-BOOK OF GEOLOGY. . 


ws ; BY ARGHIBALD GEIKIE, F.R.S.; 


Director-General of the Geological Surveys, With numerous Illustrations. Demy 8vo. [Fust ready, 


GEOLOGICAL SKETCHES, 
` + AT HOME AND ABROAD. 
‘+ BY ARCHIBALD GEIKIE, F.R.S, 


e Directpr-General of the Geological Surveys of the United Kingdom. 8vo, tos, 6d. 








“Most of the essays in this volume are records of geological rambles, and thus afford full scope for just 
that kind of writing in which Dr. Geikie excels . . .- when it comes to portraying the features of a landscape, 
no other geologist ın this country can use his pen with equal effect. Almost instinctively Mr. Geikie seizes 
the characteristic points in a scene, and imprints them on his page in rich ard appropriate- language. Int one 
sentence he employs phrases which possess the rigid accuracy that is begotten only of scientific training; yet 
into the next sentence he throws a feeling for the beauties of the scene, which is in many cases worthy of a° 
poet.” — The Atheneum. f - 

- “Dr. Geikie knows how to put its (Geology) latest conclusions in the most attractive fashion, so as to throw e 
around the dry bones of the earth’s pedigree something of romance or even of startling novelty. . . . We seem 
to stand, under his guidance, beside the ancient Etnas, or the Laurentian Mers de Glace} to look upon their 
scenery with our own eyes, as we might look upon the Geysers of the Yellowstone, or the ice-fields of the 
Rheinthal; to be personally present at the birth of a continent, and to watch its passing slowly throughout 
all the later stages of its chequered existence. .. . Geology to Dr. Geikie is physical geography in the 
making. For him Europe and America were not created, but grew. He traces their development as a 
Darwinian traces the development of a bird or a butterfly ; he sees in each part some pregnant hint that helps 
him to explain the course of their slow evolution. It is just this conformity to the method of the modern 
biologists ; this constant suggestion of analogy with the fairy tales of the ncw dominant science, that throws 
such a peculiar charm about his manner of treating geological problems. Moreover there is no lack of what 
we may venture to call serfsational elements in these essays. ... From beginning to end the book is 
interesting, and in many parts it strikes us with g deep sense of the majesty of science.” —Pall Mall Gazette. « 





~ ENGLISH MEN OF LETTERS, Editsd by JOHN MORLEY. (New Volumes.) Crown 8vo, 2s. 6d. each. 
.DICKENS. By A. W. Warp. | - GRAY. By E. W. Gosse. 


| GOLDEN TREASURY SERIES. New Volume. . 


MOHAMMAD. THE SPEECHES AND TABLE TALK OF THE- 


PROPHET, Chosen and Translated, with an Introduction and Notes, by STANLEY ŁLANE-POOLE. 18mo. 4s. 6d. 
THE ENGLISH CITIZEN. A Series of Short Books on his Rights and Responsbilities. New Volumes. 


THE STATE IN RELATION TO LABOUR. By W. STANLEY 


JEVONS, LL.D., M.A., F.R.S. Crown 8vo. 3s. 6d. 


THE STATE AND THE CHURCH. By Hon. Arraur Ersor, M.P. 


Crown 8vo. 35. 6d. ` 


aiala tenaa e eg 
ECONOMIC PLANTS, A DICTIONARY OF: their History, Products, 


and Uses. By-JOHN SMITH, A.L.S. Medium 8vo. 145. 


A LIFE OF'KANT. By Dr. J. H. W. Srucxenterc. With Portrait. 


vo. 14s, ° 


TABLES OF MATERIA. MEDICA: A Companion "to the ‘Materia 


Medica Museim. By T. LAUDER BRUNTON, M.D., F.R.S., Fellow- of the Royal College of Physicians; Assistant- 


Physician and Lecturer on Materia Medica ande Therapeutics at §t. Barthblomew’s Hospital.” 8vo ros. 6d. P 
e MACMILLAN & CO., LONDON, W.C. ; . 
E e é £ 2 on, 
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FOREIGN HANDBOOKS, 


TRAVEL’ TALK. 3s. 6d 

HOLLAND AND BELGIUM. Map. ós. 

NORTH GERMANY, THE RHINE, THE BLACK 
FOREST, &c. Map and Plans, 102 

SWITZERLAND, THE ALPS, AND ITALIAN 
LAKES. .Maps and Plans. fos. 

SOUTH GERMANY, AUSTRIA, AND TYROL. 
Maps and Plans. 10s. 

FRANCE, PART L: NORMANDY, BRITTANY, 
AND THE PYRENEES. Mapsand Plans. 7s. 6d. 


CENTRAL, SOUTHERN, 
AND EASTERN FRANCE. Maps and Plans. 9s. 6d. 


PARIS AND ITS ENVIRONS. Maps and Plans. 
35, 6d. 7 

MEDITERRANEAN. 5o Maps and Plans. 

ALGERIA AND TUNIS. Maps and Plans. 


NORTH ITALY AND VENICE. 


Plans. tos. 


CENTRAL ITALY AND FLORENCE. Maps 


and Plans, 10s. 


ROME AND ITS ENVIRONS. 


Tos. 


205. 
Ios. 


Maps and 


Maps and Plans. 


SOUTH ITALY AND NAPLES. 
ros. @ s? 
SPAIN, ANDALUSIA, &c. as and Plans. 

208. . 
PORTUGAL AND LISBON. Map and Plan. 
125, 
RUSSIA AND ey & 


Maps’and Plans. 


Maps and Plans. 


pees Maps and Plans. “6s. ° 


NORWAY. ‘Maps and Plans. gs. s 
SWEDEN. Maps 4nd Plan. . 6s. ot 
SYRIA AND PALESTINE. Maps and Plans. 


«208 - 
BOMBAY PRESIDENCY. Maps and Plans. 
MADRAS PRESIDENCY. Maps and Plans, x55. 


BENGAL, BRITISH BURMAH, N.-W- PRO- 
VINCES, &c. Map and Plans, 20s. 

EGYPT AND THE NILE. Maps and Plans. 
155. 


15S. 


TURKEY AND CONSTANTINOPLE, Maps 
and Plans. 15% 
GREECE AND IONIAN ISLANDS. Maps an 


Plans 


MR. MURRAY'S 
ENGLISH - HANDBOOKS. 


ENGLAND AND WALES. Map. ros 
LONDON. Maps and Plans. 35. 62 . 

- 

ENVIRONS OF LONDON. 2 vols. zrs. 


EASTERN COUNTIES—ESSEX, CAMBRIDGE, 
e SUFFOLK AND NORFOLK. Map and Plans, 12s. 

KENT. Map and Plans. 7s. 6d. 

SUSSEX. Map and Plan. 6s. 


SURREY, HANTS, AND» ISLE OF WIGHT. 
Maps. ros, 


BERKS, BUCKS, AND OXON. 
9s- 

WILTS, DORSET, AND SOMERSET. Map. 

DEVON. Maps and Plans. 7s. 62 


CORNWALL. Maps. 6s. © se 


Map and Plans. 


SOUTH WALES. ap 7s. 4 


NORTH WALES. Map. 


DERBY, STAFFORD, LEICESTER, and NOTTS, 


LANCASHIRE. Maps. 7s. 6d. 

NORTHAMPTONSHIRE AND RUTLAND. 
Map. 7s. 6, 

YORKSHIRE. Map and Plans. 

DURHAM AND NORTHUMBERLAND. Map 
gs. 





SCOTLAND. Maps and Plans. 
IRELAND. Maps and Plans. 


ENGLISH CATHEDRALS. , 
SOUTHERN CATHEDRALS. With 130 Illus- 


trations, 2 vols, 36s. 


WESTERN CATHEDRALS, With 60 Illustrations. 


2 volz, 165. 


EASTERN CATHEDRALS. With go Illustra- 


tions. 185. 


NORTHERN CATHEDRALS. With 60 Illustra- 


tions. 21s. 


95. 
LOS. 


Map. 9s. WELSH CATHEDRALS. With Illustrations, 15s. 
SHROPSHIRE AND CHESHIRE. Maps and | ST. PAUL'S CATHEDRAL With : Illustrations. 

Plans. 6s. %e - tos. 6d, As 
ne act JOHN MURRAY, Albemarle Street. : 
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A WEMKLY ILLUSTRATED JOURNAL OF SCIENCE : 


£ “To the solid ground ` 
Of Nature trusts the mind which builds for aye” —WORDSWORTH 
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Registered as a Newspaper at the General Post Qffice J 
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DARWIN MEMORIAL. 


A Committee has been formed with the obvect of raising money to Erect 
a STATUE to the Memory of CHARI ES DARWIN, and to establish a 
Fund associated with his name, which will be devoted to the furtherance of 
Biological Sqence : 


Prof. T. G. BONNEY, F.2.S } Honorary 
ecretarles. 


€ For complete. lists of subscriptions up to June 2rst, see the T'es, June 17 
and 26. 


Royal, Society, Burlington House, W. 


CITY AND GUILDS OF LONDON 
INSTITUTE forthe ADVANCEMENT of 
TECHNICAL EDUCATION. 


The Committee of this Tfstitute are prepared to APPOINT an ART 
MASTER at the Finsbury Technical College He will_ be required to give 
advanced instruction in Drawing ın all its branches, in Colour and Design, 
to superintend classes in Modelling and Wood-carving, and to dehver or 10 
arrange for the delivery of lectures on Style, Ornament, and Decoration, 
with special reference to Furniture and Cabinet making. ‘he mstructtun 
will be mostly. but not exclusively im the evening. ‘Lhe master will be. free 
to pursue such private work as may not interfere with the discharge of his 
duties to the Institute Candidates are required to have had some expe- 
rience in teachsng Salary, commencmmg from September 2gth, £300 per 
annum, with a share of the Students’ Fees. è 

Applications, stating qualifications, accompanied by copies of testimomals 
and original works, to be forwarded not later than July tsth to the Duregtor 
and Secretary of the Institute, Gresham College, E.C 


PHILIP MAGNUS, Director and Secretary. 
MAPPIN & WEBD’S 
Sek A CHESTS 

; _ OF 

PLATE 
AND 
CUTLERY 












COMPLETELY 
FITTED.. 
AU Sizes in Stock. 
had 
SPECIAL 
DETAILED LIST 
. FREE, 
a — 2 
OXFORD STREET, WEST END; 
AND 
MANSION HOUSE BUILDINGS, E.C, 
° LONDON. ° 
. 
° . 
. e ° 


BROWNING’'S 
ASTRONOMICAL TELESCOPES. . 


Reduced List of Prices of these Telescopes Free. 


The EDUCATIONAL REFLECTING TELE- 
SCOPE, with Silvered Glass Murror 4% in. diameter, 
5 ft. focus, Mounted on a Parallactic Stand for following 
the Heavenly Bodies with one Motion by means of an 
endless Driving-screw and Hook’s Joint, with Two Eye- 


pieces. 
PRICE £22 Os. Od. 


Powers can be used up to 400 diameters on many 
Stars with advantage. 


JOHN BROWNING, 
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO 
H.M. GOVERNMENT, &c. 

63, STRAND, LONDON, W.C. 


Microscopes, Spectroscopes, Spectacles, Sty, SC. a 


TRAVELLERS’ SCIENTIFIC REQUISITES. 


ESLA 
pE E ENN 

























































and Compass in Flat Pocket fse, various Forms, 
g £7 7s. and £8 8s, 
Price Lists of Titttruments free by post. 
NEGRETTI & ZAMBRA, ° 


. e ., 
Opticians and Scientific Insivrument* Magers 
To Her Mat&ry THE Queen, 


HOLBORN VIADUCT.” ° 
© Rranches—45, Cornhill; and 122, Regent Street. 
@ . 
s . e 


> lxvi? 
MICROSCOPES. 


© Unequalled by apy œher Maker at the same Price. Tatending Purchasers 
should apply to the Manufacturer, 


EDMUND. WHEELER, 
48N, Tollington Road, Holloway, N., London. 


NEW ZEALAND. | 


The Undersigned has on Sale—A large variety of New Zealand Ferns, 

` pressed in Books, at from 9s to 52s 6d. per Book; a few Copiesof ‘‘ Ferns 

and Fern Allies of New Zealand,” by G. M. Thomson, F..LS., Science 

Teacher in the High Schools, Dunedin, Otago, price 12s , Gully’s New 

- Zealand Scenery in Chromo—Sets cf Fifteen Pictures, price Five Gu'neas 

ie per Set; Burton Brother's Photography—Southern Alps, Lakes, Hot 

rings, &c., &c. Plates 8 x 6, mounted, 25s per dozen Stereoscopic 

$ Slides, 15s per dozen. Specimens of Timber, Coal, .Marble, ‘Stone, and 
other Minerals on view. 


hae w. + W. G. INNES, 
7 New Zealand Agency, 34, Great St. Helens, B.C. 
a 


PRACTICAL GEOLOGY.—Dr. Callaway 
will (for the Third Year) concuct a Class of Students to the Highlands 
for the Study of the Older Rocks, during the Summer Vacation.— 
—Address, Wellington, Salop. 


` < 














’ Prel. Sci (Lond }, by a Cambridge Scholar. Good oppoetunity for 
men finally to go over their types in the last few weeks -H D.D K, 
care of Hamilton Bros , ra, Belgrave Road, S W. r 





REGENT'S PARK. 


p a * The next DAVIS LECTURE will be given by Prof. W. H FLowER, 
LL D., F.RS, President of the Society, in the Lecture Room in the 
Society’s’ Gardens, Regent's Park, on THURSDAY, June 2ọtb, at 
s o'clock pm, on *‘ Anteaters.’” f 


, GEOLOGICAL HAMMERS 
: OF NEW AND IMPROVED PATTERNS AND MATERIALS. 
` ' +A large and new Stock for selection for all kinds of Geo'ogical Field Work 
| Drawings of Patterns and Prices on Application 


he hese oe Slings of best make for Hammers, &c. ; also Clinometers, Pocket Lenses, 
cr Chisels, Collecting Bags, and all necessaries for outdoor geological work, at. 


ae JAMES R. GREGORY’S 
Extensive Geological Repository, 
88, CHARLOTTE STREET, FITZROY SQUARE, W. 


GEOLOGISTS’ HAMMERS. 


Pick-shaped Hammers, z 6d, 4s., 4S 6d., Square Head and Cutting 
Edge, 25. 3d., 25s. 6a, 35 eolog.cal Survey Hammer, ss Hammers for 
' Igneous Rocks, 4s. 64, 6s. Trimming Hammers, rs. 64, 1s gd, 25 3d. 
Portable Hammer and Chiselin Case, 6s 6., 7s. 6d., 85.62 Steel Chisels, 
d., 18. 1s. 6d. Strap and Hammer Holder, 2s, 3s Glass-capped Boxes 
trom Is per dozen. Card Trays from qs 6d. per gross. Specimen Tubes 
from 6d. per dozen. E 





Catalegucs Past Free. ; 
THOMAS D, RUSSELL, 
48, Essex Street, Strand, London, W C. > 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
or sale Specimens of the above ; also Cut Precious Stones in al! Colours. 


Precious Stones valued and bought. 
: 12, FRITH STREET. SOHO, W. 


MINERALOGY AND GEOLOGY. 


peie lowing NEW MINERALS have lately been received by Mr. 
CRYSTALLISED ELEONORITE, CRYSTALLISED WAVELLITE, 
MICROLIT®, z inch daneen LN DECHENITE, and 


For Chemical Purposes : ORANGITE afd THORITE. 

A LARGE SELECTION of KOCK oon and MICROSCOPIC 
- HAMMERS, CHISBLS, and HAMMER STRAPS. $ 
PRIVATE LESSONS AND EVENING CLASSES, 
Blokpipe Cases afd Apparatus. 

ı Catalogues free. 

SAMUEL HENSON, 
°. = .277, STRAND, LONDON, 
© Opposite Norfolk Street. 





NATURE 
. | LIVING SPECIMENS FOR THE MICROSCOPE. 


PRACTICAL BIOLOGY for ist. B.Sc. and | LA 


-| of England, 


[ume 29, 1882 





THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS’ 
STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 


T B. has last week sent to his s&bscribers specimens of the new Rotifer, 
Geistes James, with drawing and description. He has also sent out 
Diaptomus caster, Polyphemus pediculus, Fredericelia sultana, Spongilla 
Stunatilis, Melicerta ringens, Braçhionus urceolaris? Hydatina senta, &c. 

Weekly Announcements will be made in this place af Organisms T. B, 
is supplying. 


Specimen Tuba, One Shilling, post-fyge. 
Fi wenb-six Tužes in course o' Six Months for Subscription of £1 15 
or Twelve Trbes for ios 6d. 


Portfolio of Drawings, Seven Parts, 1% éach. 


LA SEMAINE FRAN AISE: a Weekly. 
F 


Newspaper afid Review in rench Language, Politics, Literature, 
Scienca Art, Varieties, Notes. Price 3¢., through Booksellers, and at 
the Railway Bookstalls. Office, 37, Southd@npton Street, Strand, W.C. 
LA SEMAINE’ FRANCAISE: Journal] Français pour 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34¢., en timbres poste. Abpnne- 
ment franco’par la poste—uff an, =5s. 2d.; six mois, 7s. 7d. Pix 3d. 
chez tous les hbrairieseet aux gares des chemins de fer. Ons’abonne 
aux bureavg, 37. Soushampton Street, Strand, Londres, W£. 
SEMAINE FRANCAISE.—“‘La Semaine’ Fran- 
çaise’ has been brought out in London for the benefit of those English 
readers who may wish to study c@ntemporary French from all points of 
view, instead of confining their reading tô one particular Gallic print. 
It certainly merits success.” — Graphic. 





ZOOLOGICAL. SOCIETY’S GARDENS, | LA SEMAINE FRAN CAISE.—“ The numbers before 


us are full ef good things... .. It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased- 
with the character of it, and believe it will be highly valugd in all those 


e many households where French is cultivated. The printing is very well 


done, ”—Queen. 
J TERMS oF SUBSCRIPTION :— s. d. 
Three Months mi ee ae. 
Six a r a Oe E 3 SPS 
Twelve ., 


oon eee a ov a ow I5 2 
- P.0.0. payable to T. Spanswick, at King Street, Covent Garden, W.C 
Publishing Office, 37, Southampton Street, Strand, W.C. `, - 
Weerererrowneccenermeennecnttentnnncsenscctan tl aoaaa a 


` ' 


On the zst of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 


New Series. Edited by James BRITTEN, F.L S., Bntish Museum, 
Conrexts.—Original Articles by leading Botanists.—Extracts, and . 
Notices of Books and Memoirs —Articles in Journals —Botanical News — 


Proceedings of Societies. 
Price rs 3a. Subscription for One Year, payable in advance, 12s. 


- London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 
‘NORTH BRITISH AGRICULTURIST 


is the only Agricultural Jurnal in Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and others 

e interested m the management cf landed property throughout Scotland 
and the Northern Counties of England. 


The AGRICULTURIST -has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 9 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Insh Markets of the weex, besides Telegraphic Reports of those held 
on the day of publication 08 

The Veterinary Department is edited by one of the leading Veterinarians 
ln the country, ard 1s invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease, 

Full Reports are given of the Meetings of the Royal Agricultural Society . 

the Royal icultural Society of Ireland, the Highland and 
Agrico. tural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Aggicultu: al Associations throughout Great Britain and 
re! 

For Advertisers addressing themselves to Farmers a better medium does 


not exist. 
Price 32. By post aid. Annual Subseription, payable in advance, 145. 
Offices 3? High Street, Edinturgh; and 145, Queen Victoria Street, 
London, EC. , 7 
Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 


16s. fer Anr., 20s. Post Free. 


DER NATURFORSCHER, 
Wochenblatt zur Verbreitung ger Fortschritte in den 
Naturwis: 


aften. 





Herausgeg@ben von Dr.-WILHkLM SKLAREK. 


A Weekly Periodical devof&d to -Natural Science. 52 Nos., res. Speci- 
men Numbers may be had through any Foreign Bookseller. 1882 will com- 
mence the XVth volume - 


Berlin: DUMMLERS, 77, Charlottenstrasse, S.-W., and all Booksellers. 


Fune 29,1883] * . 





REVUE HEBDOMADAIRE, 
Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les. expositions électriques, et de tous les 
progès de Ņélectricité. 
.  Rédaeteur en hef: W. de FONVIELLE. 
' w- E de CLISSON: Directeur. e 
Subscription Yearly, 165. ; Six Months, 9s. 


r Agency for England and Colonies— 


` LE FEVRE ANDQCO., ENGINEERS, 
“26; Buper Row, CanNon STREET,® LONDON. 
Specimen Copy sent pest free. ° 


THE ENTOMOLOGIST’S "MONTHLY 
. MAGAZINE. , 


Price Sixpence, Monthly, 24 pages Sto, with cccasicnal Illustrations 


Conducted by C°G. Barrett, J. W. Doucira$, R McTacuran, F.R.S., 
E Ç. Ryg, F.Z.S , E. Saunpers, F L.S., and H T. Sta.nron, F.R.S. 


This Magazine, comménced in 184, contains standafd articles and notes 

on all subjects connected with Entomology, and especially cn the Insects of 
+ the British Isles. 

Subseription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year 

Vols. I to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of zos. each; the succeeding 
vols. may le had separately or together, at 7s. each 


London: JOHN VAN VOORST, x, Paternoster Row. 


N.B.—-Communications, &c., should be sent to the Editors at the above 
address, 7 








$ On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
‘AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
i Edited by Jonn T. CARRINGTON, 


With the Assistance of 
Frepericx Bonn, F.Z S. | Pa A, Powgr, M.D. 
Epwargp A. Fircn, F LS . Jenner Weir, F.L.S. 
r F. BucHan’ N Wurre, M.D. 


Contains Articles by well-known Entomologists on all Branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c. ; there are Monthly 
Lasts of, Duplicates and Desiderata. `- 


Numerous Wooncyr ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES. ~ 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Courts e , 
THE BREWERS’ GUARDIAN: 


A Fortmghtly Paper devoted to the Protection of Brewers’ Interests, 
icensing, Legal, and Parhamentary Matters. 
Review oF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
. ReEcorp. 
š The Organ of thé Country Brewers 
“The Brewers’ Guardian” 1s published on the evenings of every alternate 
Tuesday, and is the only jcurnal officially connected with brewing interests. 
` Subscnipti.n, 16s 6g. per annum, post Free, dating from any quarter-day. 
Single copies rs. each Registered for transmission abroad. 


Offices—5, Bond Court, Walbrook, Ig.ndon. E.C. 
THE “HANSA” 


Published since 1864 in Hamburg, is the only independent professional 

paper in’Germany dedicated exclusively to Maritime Objects Essays, 

Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 

, lopment of Marıtıme Affairs m every respect. Every second Sunday one 

Number in 4to at least; frequent Supplements and drawings. Subscript.on 

a any ume ; preceding numbers of the year furnished subsequently. Price 

+ 129 furiwelve months. Advertisements 4d. a line widely spread by this 

raper; considerable abatement for 3, 6, r2°months’ insertion; Business 

a» ..(ifice: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W v Fregeoen, M.R., Hamburg, Alexafider Street. 8. 


The MORPHOLOGY of the SKULL. By 


W.K PARKER, F.fis., Hunterian Professor, Royal Colleee of 
x Surgeons, and G. T. BETTANY, B.Sc? Lecturer on H: tany in Guy’s 














Hospital Medical School. THustrated. Crown 8v3. ros. 6d. _ } 

oH MACMILLAN & CO. Longon | 
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* . NATURE E 


LELECTRĪCITÉ.) 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, |- 
q meg 8 r 


BURNS. 


. + Ixvil 


N ow publishing, in Crown 8vo. Price 2s. 6d. each, e* 


ENGLISH MEN OF LETTERS. 
Edited by JOHN MORLEY. 


GRAY. ‘By E. W. Gosse.’ rd 
DfCKENS,, By A. W. WARD. 

BENTLEY. ~ By Professor RoC. JEBE. 
CHARLES LAMB. By Rev. ALFRED _AINGER. - 
DE QUINCEY. By Professor Masson. 


“ Extremely well d.ne. ... The bicgraphy 1s excellent "—Sz. James's 
Gazette. 2 5 a 
LANDOR. By Professor SıDNEY COLVIN. ; 

“Besides being admirably written it is thoughtful, critical, and full of © ® 
honest work "—4 theneunt. F 
DRYDEN. By G. SAINTSBURY. . 

“It is, beyond questicn, the best account of Dryden which has yet 
appeared.” —.A cademy ° 


WORDSWORTH. By F. W. H. Myers. 


“Mr Myers gives us a picture of the man and an estimate of his work - 
which is certainly not inferior to anything that has preceded it."—Academty. 
LOCKE. By Professor FOWLER. 

“A pen more competent than Professor Fowler’s for this particular e 
work might have been sought. and scught in vain "— Examiner, 


BYRON. By Professor NICHOL. - 


“Decidedly one of the most careful and valuable of the whole series ”— 


= , Atheneunt. 
POPE. By LESLIE STEPHEN. 
* Interesting throughout” —Academy ° 


COWPER. By Gorpwin Smnu. 
tMr. Goldwin Smith has sketched, in a few decisive touches, the genius 
of the poet and weakness of the man.” —Dazly News. 


CHAUCER. By Professor A. W. Warp. E 


* Far away the best connected account of Chaucer and his works to be 
found in English,” —Academy. ~ 


BUNYAN. By J, A. FROUDE. 


‘* He has given us a real study of Bunyan’s life and character, and at the - 
same time a real study of his books.” —A theneum, 


SOUTHEY. By Professor DowpeEn. $ 


“A truly scholarly and delightful monograph, "Examiner. 


HAWTHORNE. By Henry James, JUN. r 


“He has made a careful, conscientious, and even vivid literary portrait, 
such as few of our own writers could have made.” =-New York Nation, - 


MILTON. By Marx PATTISON. 


‘* He has put lıfe into old facts, he has taken an impartial estimate of a 
great man whose nameis too often used for purposes of poetry.’’—Spectator, 


JOHNSON. By Lesuiz STEPHEN. 
“It could hardly have been done better.” —Pall Mall Gazette. 


SCOTT. By R. H. Hurton.. 


“We could not wish for a more suggestive introduction to Scott and his 
poems and novels.”"—L.xaminer. h 


GIBBON. By J. C. Morison, 


` -~ 
* As a clear, thoughtful, and attractive record of the life and works of 
the greatest among’ the world’s historians, it deserves the highest praise.” — 


Examiner, 
SHELLEY. By J. A. SYMONDS. 


“ It is written with knowledge, grace, and tact.” Atheneum. e 


HUME. By Professor Hux.ey, F.R.S,' 


‘It may fairly be said that no one now hving could have expounded 
Hume with more sympathy or witk equal perspicuity.”—~A thenenm. 


GOLDSMITH. By SVituiam BLACK. 


t Mr. Black brings a fine sympathy and taste to bear in his criticism of 
Goldsmith’s wrtungs"—~ A thenaum. 4 ` A 


DEFOE. .By W. Minto. 

“Mr. Minto’s book 1» careful and accurate in all that is stated, and 
faithful in all that 1 suggests.”"—4 thenaum, 
By Principal SHarrp. , 


. . - None of the series has given a truer estimate ether of character 


or of genius than this yolume.”—S#ectazor. 


SPENSBR. ` By the Very Rev. the DEAN oF Sr. 


Paut's. 


THACKERAY. By Ani¥ony TROLLOPE, 


~ Mr. Trollupe’s sketch is excellently adaptedgto fulfil the’ purpose of the 
senes in which it appears.”"——A29nzum, is ë K 


BURKE. By Joun Morey. 
*,* Other golumes in Prefaration, i 
MACMILLAN ace. LONDON, ats 
e ' 3 s 
° . 
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` 


MR. DARWIN'S WORKS. 


t At least for the next century it may confidently be predicted that biolo- 
cal science will do little more than work upun Mr. Darwin’s line If the 
‘Origin of Species’ had never been written, if there had been no ‘Dar- 
winian hypothesis,” the actual work he did would have been enough foggain 
him a reputation among the highest. Huis books on the voyage of fhe 
Beagle, on minute VEGETABLE ANATOMY ... and la®ly, that marvellous 
book on EARTHWoRMS, fora host that would of themselves adorn the 
name of any other man of science one to his great philosophical 
achievementpthey place him beyond rivalry among the men of to-day, and 

- side by side with two or three great discoverers of the past, whose names are 
household words.”"—Z7mies, April 21st, 1882. ~- 


A NATURALIST’S VOYAGE ROUND 
the WORLD, 9s. 


The ORIGIN of SPECIES, by MEANS of 
NATURAL SELECTION. 7s. €d. 


THE VARIOUS-CONTRIVANCES BY 
which ORGHIDS are FERTILISED by INSECTS. go. 


‘The VARIATION OF ANIMALS AND 
PLANTS under DOMESTICATION. 2 vols. 18s. 


The DESCENT of MAN, & SELECTION 
in RELATION to SEX. gs ; 


The EXPRESSION of the EMOTIONS in 
MAN and ANIMALS. 12s. 


INSECTIVOROUS PLANTS. 14s 


The MOVEMENTS AND HABITS OF. 
CLIMBING PLANTS. 6s. ` - 


Fhe EFFECTS of CROSS & SELF-FER- 
- TILISAJ ION in the VEGETABLE KINGDOM. 12$. 


The DIFFERENT FORMS of FLOWERS 
‘on PLANTS ofthe SAME SPECIES. 10s. 6d. 5 


LIFE OF DR. ERASMUS DARWIN. 
qs. 6d. 


The POWER of MOVEMENT in PLANTS. 


158. 
THE FORMATION OF VEGETABLE 
MOULD through the ACTION of WORMS. 9s. 
FACTS and ARGUMENTS for DARWIN. 
By FRITZ MULLER 6s. 
JOHN MURRAY, Albemarle Street. 














THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Harrinc, F L £., F Z.S , Member of the 
British Ornithologists’ Union ; contains— 


™ Original Articles by well known naturalists in every branch of zoology 
habits of anmals ; arrival and departure of migratory birds ; occurrence of 
rare birds ;- distribution’and migration of Britsk fresh-water fish; new or 
rare ‘marme fish; local aquaria; Brinsh reptiles; British land and frésh- 
water mollusca, with remarks on the haunts and habits of the species; and 
er matters of general interest to thote who delight in natural history. 
@Keports of the Linnean, Zoologiral, and Entomological Societies. Reviews 
of natural history books, Occasicnal translations from foreign zoological 
journals of important and interesting articles in various branches of zoology. 
‘Lhere are occasional woodcuts. 


JOHN VAN VOORS 1, Paternoster Row. if 


NATURE 





. 


ee [Pune 20, 1882 





———— 


> 
NOW READY, large 8vo, cloi go pages, 106 Woodcuts, pnce Eifhe 


5 lings. A 
GEOLOGY of the COUNTIES of ENG- 
LAND, and of NORTH and SOUTH WALES. By W. JEROME 


® HARRISON, F.G.S, Sctence Demonstrator for the Birmingham 
School Board, late Curator Leigester Town Museum. * 


To the detailed description of the Geological Features of each County, 
there are added lists of the Local Scientific Societies, Museums, Maps and 
Memoirs of the Geological Survey, ang the-more important books and 
papers written by private workers. © . 

Reviews :— e . 

“We have tested it in many ways, and find that in almost every case the 
latest infor®ation, even when published in journals of-very regtrgted circu- 
lation, hasbeen discovered and made use of. There are numerous excellent 
woodcuts. . .. We can heartily recommend this book as a convenient and 
rehable work of reference.” — Nature. i 

“ We sincerely compliment Mr. Harrison on produftng a good and much 
required work of geology, which will save a student, not only much personal 
research and time, but put him on thgRrack of almost everything geological 
which England ang Wales can offefto him Not cnly have we here a clear 
outline of the geology of every E@glish and Welsh-county, illustrated by 
sections, ch@ractertstic fossils, &e , but a list of the papers and other works 
published thereon, as well as a reference to the museums where the chief 
collections of each fonty may be seen and studied., Mr. Harrison has 
boiled down something like four thousand papers, in Order to acquire all 
this useful information, and he has arranged all he has to say clearly aod 
well. This ough? to be, and desétves to be, a very successful book- 
Sttence Gossip. 


e ° a 
“Ir deals with, each cougty in alphabetical order, and describgs in a man- 


ner at once concise and lucid, the principal characteristics of its geological 
formations, their fossils, and ecanomic products. , .. It need hardly be 
said that Mr. Harrison writes with agcientific skill and authority of ad- 
mitted weight. The value of the volume 1s much enhanced by numercus 
illustrations.” ” —Zercester Chronicle and Mercury. ~- 


London; KELLY & CO., 51, Great Queen Street, W C , and 
SIMPKIN, MARSHALL, & CO, Stationers’ Hall Court, EC 





Demy 8vo, 244 pp. price 7s. 6a., cloth. . 
THE FUEL ‘OF THE 'SUN. 
By W. MATTIEU WILLIAMS, 'FIR"A:S, ‘FCS. 

- SIMPKIN, MARSHALL,-& CO , London, 





Now Ready. 


|The FOUNDATIONS of MECHANICS: 


Papers repnnted from The Engineer. By WALTER R. BROWNE, 
MA, M.Inst.C.E., late F 


d ‘ellow of Trimty College, Cambridge. In 
8vo, price One Shilling a . 
" London: CHARLES GRIFFIN, & CO, Exeter Street, Strand. 


MINERALS. 


MR. BRYCE WRIGHT’S NEW SHOW ROOMS are 
NOW OPEN, containing the ~~ 
FINEST & LARGEST STOCK OF MINERALS 
. IN EUROPE, 


From which selections may be made, 
Extensive Series of Meteorites, Stone, Bronze, and Wooden 
Implements. Glass-capped-Boxes, &e. Boxes sent on approval 
to any part of the world. : 


BRYCE WRIGHT, 


MINERALOGIST, AND EXPERT IN GEMS, 


204, REGENT STREET, LONDON (formerly go, Gt. Russell St). 








- a “ One of the most delightful books ever written.” —Sa'urday Review, 


Now Ready, Price Sixpence, by Post Eightpence. 


People’s Edition, j 
WATERTON'S 


: With One Hundred Illustrations. 


` 


Edited, with Biographical Intseduction and Explanatory Index, by the Rev. J. G. WOOD. Medium 4to. * 6d. 
eo : 


Gd. : 
WANDERINGS IN SOUTH AMERICA. 


x ‘ MACMILLAN AND CO., LONDON, W.C. . 
; e . i S è . 
. ` ? é a . 
. . . e 


. 
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SUBSCRIPTIONS TO “NATURE.” 
à . ` ae 


Yearly SU Adie tapi eo ae SG 28 o 

Half-yearry. ne’ .. 14 6 

Quarterly 2. . n. ` ete. - R o 

To the United States, the Continent, and 
within the Postal Union ¿— - 


Yearly ., Ba ae aks ORY yea 30 


Halftyearty. ©... 6 wee I5 
Quarterly . . . . .. 8 


Post Office Orders payable to MACMILLAN &°CO. 


CHARGES for ADVERTISEMENTS, 
Three Lines in Column A 62. 9d. per Line after, 


all -places 


EDR 


& s a. 
One-Eighth Page, or Quarter Ahum. 2s. £18 6 
Quarter Page or Haéfa Column. ee LIS 0 
Half a Page, ora Column. . .. . ? e: 35 0 
Whole Page % . °. 7 : .. . 660 








raniti: -9 
° DPARY OF SOCIETIES. 
e Loypon . 


THURSDAY, JUNE 29. 
SOCIETY OF ANTIQUARIES, at 8 30. 
MONDAY, Jury 3 
ARISTOTELIAN SOCIETY, at 7.30.—Election of Officers —Discussion—Subject 


and Object, 
FRIDAY, Jory 7. 
GEOLOGISTS’ ASSOCIATION, at 8 


S. C. T i SLE Y & Co, 
s OPTICIANS, 2 
172, BROMPTON ROAD, S.W. 


{Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 6d, 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials’suppled for 
Experimental Purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph. Post Free, 2d. 


By JOHN FISKE, M.A., LL.B. 
OUTLINES OF COSMIC PHILOSOPHY, 


Based on the Doctrine of Evolution, with Criticisms on the 
Positive Plulosophy. 2 vols., 8vo, 25% ~ 


DARWINISM, AND OTHER ESSAYS. 
Crown 8vo, 7s. 6d. n bd 
MACMILLAN & CO., LONDON. 











LIGHTNING CONDUCTORS. 


© Experience, accumulated smce the ume ‘of Benjamin Franklin, proves 

conclusively that a Conductor made of Copper of a@eq 

of all apphances for t: e protection of every description of building from the 
4 destructive effects of lightning. 


te size 1s the best ® 


MEV AEL- & Cos ’ 


PATENT 


COPPER LIGHTNING CONDUCTOR, . 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unsarying success; 1s the most ‘Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

It t simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safety 


nays ROS. NEWALL.& CO., 


130, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW.” 
MANUFACTORY—-GATESHEAD-ON@WYNE. 


SECOND EDITION, 
GRIFFIN’S 





CHEMICAL HANDICRAFT. 


PRICE 4s 7d. POST FREE, -` 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIV Es 
Demy 8vo, 480 pp , [Lustrated with 1,600 Woodcuts. 


Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN ann SONS, ‘22, GARRICK STREET 
LONDON, W.C. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a pleasure when this Ink 1s used. lt has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 
Ireland, ~ 





Ir wntes almost instantly Full Black 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, and not hable toBbt. moment of wnting. 

Can be obtained in London, through Messrs. BARCLAY & Sows, Farring- 
don Street; W. Epwarps, Old Change; F. Newpzry & Sons, Newgate 
Street; J. AUSTIN & Co., Duke Street, Liverpool; and to be had of all 

tationers, ‘ 


BEWLEY & DRAPER (Limited), Dublin. 


| R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT, 


AND T 
INTENSITY COIL MAKER. 
PRICE LIST, °FOUR STAMPS, 


Flows easily trom the Pen. 





55, SIDMOUTH STREET, LONDON, W.C. 








Voss’ l 
New Self-charging Induction Electrical Machine. 


SOLE AGENTS: . 


E. TE. 


34, MAIDEN “LANE, 


COVENT GARDEN, 


2 
LONDON, W.C. 


The chief advantages of these machines are their independence of the degree of humidity of theaatmosphere ;*they are self-charging, 


requiring nether friction yor any outside tgitral charge to throw them into action ; their cheapness and compactness, : 

DreG. Gore, F.R.S., of the Inctgute of Scientific Research, Birmingham, writes as follows concerning our to}-inch plate 
machine :—‘‘I may inform you that I have obtamed sparks 54-inches long from the machine fou sent me.” . 

Illustrated Descrij tion and Price List sent pcst free on apphcation to F. E. BECKER AN Co., 34, Maiden Late, Covent 


Gaiden, London, W.C. š 


ee? 
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AMATEUR PHOTOGRAPHY. 


* fp ae ay 
MARION & CO.*supply every requisite at Moderate Prices, and of the 
Best Quality. 
% The New Patent CAMERA AND CHANGING BOX IN ONE, called 
after the Inventor, . 


THE ENJALBERT. 
(N.B —Equal to a @amera with Eight Double Backs.) 


* iS The SET No. x. for plates 
6} X 4}, comprises Marion and 
Co's View Lens, the EN- 
JALBERT Camera, 1 extra 
Drawer, 4 inner Cameras, Lea- 
ther Case, Tripod Stand, ır 
Gross Britannia Dry Plates, 





Chemicals, Trays, Measures, 
Washing Apparatus, Lamp, and 
Box with partitions, £25. _ 
The SET No. 2, for plates 
8} ¥ 64, with Apparatus as 
above, £30. 
5 The SET No. 3, for plate 
af 10X8 (with only four Cameras) 
id £39 
MARION & CO.’S STUDENT'S or BEGINNER’S SET of APPA- 
RATUS, £2 10s. Complete with Lens, Camera, Stand, Dishes, &c., &c. 
MARION & CO.’S STUDENT’S PRINTING SET, £1 5s. 
MARION & CO’S ACADEMY CAMERA, for Artists, Tour@ts, Mil- 
tary Men, &c , complete with 1 dozen plates , 


No 1 Suze, plates 14 inch square ... ws £2 2 0 
No.2 ,, plates 2 inches square ... «we £3 5 0 
No. 3 ,, plates 3] inches square ww $4 5 0 


MARION & CO. are Manufacturers of the Britannia Dry Plates, so well 
known for their excellence and moderate price. 

“Arrangements made for instructing Beginners, &c., &c. 
| Amateurs’ Negatives developed, printed, and enlarged. 

All phctographic requisites kept ready for purchase, and made to order 
with every latest contrivance and appliance. 


MARION & CO., 
22 AND 23, SOHO SQUARE, LONDON, W. 


NOTICE OF REMOVAL. 
JAMES HOW & CO.’ 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE oF 5, Brinz ST, AND z, Fostex Lang). 


HOW'S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope. 


GREEK and ROMAN COINS. Catalogue 
of the Collection formed by GEORGE SIM, F.S.4. Scot. Edinburgh. 


4t0, price 215. 
MACMILLAN & CO. LONDON, 
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NON-MAGNETISABLE WATCHES’ 


WATCHES which cannot be “ MAGNETISED,?? constructed at 
the recommendation of W. Crooxas, Esq., F.R.S., ahd as exhibited at the 
Elgctrical Exhibitron, Pans. 

E. DENT & CO., Makers of the Primary 
Royal Observatory, Greenwich. é 

Only Addresses :—6:, Strand, and 34, Royal Exchange, London, 


N. B.—Watches can be conserted to this plan. 


Standard Timekeeper of the 





—* 6 
Now Ready, crown 8vo, cloth, 5s. 
FAMILIAR LESSONS £N FOOD AND 
NUTRITION. By T. WINING, <é 
London: DAVID BOGUE, 3, St Martin’s Place, W.C. 





With Coloured Diagram of the Spectra of the Metale of the Alkalies and 
Alxahne Earth, and lustrations. 


BLOWPIPE” ANALYSIS: 


By'J. LANDAUER. 
Extra Foolscap 8vo, price 4s 6d 


Authorised English Edition by Jawes Tayior and Wituam E, Katy 
of che wen College, Manchester, 


e 
The present Yoglish Translation contains the Author’# latest "Corrections 
and Additions, and has been pomed under lus personal supervision. 
Amongst the additions will be foung the Autber’s Systematic Course of 
ə Analysis, an extended description of Bunsen's Flame Reactions, and the 
Reactions with Aluminium Plate proposed by Ross as a substitute for 
Charcoal. 
CONTENTS. 
Preface, 
Examples for Practice. 
Apparatus and Reagents. 7 
Bhe Operations of Blowpipe Analysis. 
Bunsen’s Flame Reactions 
Special Esamination fcr Certain Elements in Combination. 
Systematic Examination of Compound Inorganic Substances, 
Condensed View of the Blowpipe Reactions. 
Tabular View of the Behaviour of the Earth, Alkalis, and Metalic, Oxide 
alone and with Reagents, before the Blowpipe. 


Index. 
MCMILLAN & CO, LONDON 


METALS and their CHIEF INDUSTRIAL 
APPLICATIONS. By C. ALDER WRIGHT, D.Sc., Lecturer on 





Chemistry in St. Mary’s Hospital Medicaļ School. With Illustrations 


MACMILLAN & CO., LONDON. 


A CERTAIN 
Aik REMEDY. 

For BAD BREASTS, OLD WOUNDS,’ and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 


THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and ell Skin Diseases it is unequalled, 









EDWARD PATERSODW, 


a Ă 
«e TELEGRAPH AND ELECTRICAL ENGINEER, 
96, LITTLE BRITAIN, ALDERSGATE STREET, EC., 
Manufacturer of Electic Signals, Telephones, Telephone Exchange Boards, Physical Apparatus for Schools and Colleges, 
Messrs. AYRTON AND Perry's ABSOLUTE GALVANOMETER FOR STRONG CURRENTS. f 
NOTICE.~The GOWER-BELL LOUD-SPEAKING TELEPHONE. A limited number of thes: valuable Instruments, with Royalties 


fully paid, may stili be obtained of EDWARD PATERSON, who is prepared to tender for the erection of Telephone Exchanges or Private Lines in 
any part of the United Kingdom. As the policy of the Proprietor of the Patent is now only to rent these Instruments, parties desirous of purchasing 


should lose no time in securing them. 








wW. LADD & CO, 


SCIENTIFIC .JNSTRUMENT MANUFACTURERS, 


~ 


(By Appointment to the Royal Institution of Great Briian), 


Ir AND 12, BEAK STREET, REGENT STREET? W, 


° 
@ 

BIDWELL’S SELENIUM CELL, AND OTHER APPARATUS FOR BELL’S PH®@TOPHONE, 

PHOSPHORESCENT POWDER—very brilliant—for Paint and other $urposes, 3s. per ox? we 


Physical Apparatus of every Description. 
*@LLUSTRATED CATALOGUE, SIXPENCE 
2 
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Messrs, MACMILLAN & C0S NEW BOOKS. 
A TEXT-BOOK OF GEOLOGY. 


‘ * BY ARCHIBALD GEIKIE, FRS,; : 


Dire&tor-General of the Geological aba With numerous Illustrations, Medium 8vo. [Fust ready. 


GEOLOGICAL SKETCHES, 


AY HOME AND ABROAD.” `: 
uh BY ARCHIBALD GEIKIE, F.R.S., 


Director-General Bf the Geological Surveys of the United Kingdom. 8vo, xos, 6d. e 











e . 
“Most of the essays in this volume are records of geological rambles, and thus afford full scope for just 
that kind of writing in which Dr. Geikie excels . . . ewhen it comes to portraymg the features of a landscape, 
no other geologist ın this country can use his pen with equal effect. Almost instinctively Mr, Geikie seizes 
the characteristic points in a scene, and imprints them on his page in rich and appropriate language. In one 
sentence he employs phrases which possess the rigid accuracy that is begotten only of scientific training; yet 
into the next sentence he throws a feeling for the beauties of the scene, which is in many cases worthy of a e 
poet.” — The Atheneum. , 


“Dr. Geikie knows how to put its (Geology) latest conclusions in the most attractive fashion, so as to throw _ e 
around the dry bones of the eaith’s pgdigreeesomething of romance or even of startling novelty... . From 
beginning to end the book is interesting, and in many parts it strikes us with a deep sense of the majesty of 
science,”—Pall Mall Gazette. 


“ Lucid in statement and clear in exposition, he is also endowed with exceptional descriptive powers 
and felicity of expression. To him Nature is something more than a mere opportunity of science; the 
beauty of her face is noted almost with a. lover's eye and depicted with a poet's sensibility.”—~ Zhe 
Academy. f 





ENGLISH MEN OF LETTERS. Edited by JOHN MORLEY. (New Volumes.) Crown 8vo, 2s. 6d. each. 
DICKENS. By A. W. WARD. . | GRAY. By E. W. Gosse. ° 


GOLDEN TREASURY SERIES. New Volume. = 


MOHAMMAD. THE SPEECHES AND TABLE TALK OF THE 


PROPHET. Chosen and Translated, with an Introduction and Notes, by STANLEY LANE-POOLE, 18mo. 4s. 6d. è 
THE ENGLISH CITIZEN. A Series of Short Books on his Rights and Responsbilities. New Volumes, 


THE STATE IN RELATION TO LABOUR. , By W. STANLEY 


JEVONS, LL.D., M.A,, F.R.S. Crown 8vo. 3s. 62. 


THE STATE AND THE CHURCH. By Hon. N Error, M.P. 


Crown 8vo. 335. 6d. 


ECONOMIC PLANTS, A DICTIONARY OF: their History, Products, 
and Uses. By JOHN SMITH, ALS. Medium vo. 145. 
_A LIFE OF KANT.. By Dr. J. H. W. Srvckensere. With Portrait. 


8vo. 14s. y 


TABLES OF MATERIA MEDICA: A Companion to the Materia 


Medica Museum. Ry T. LAUDER BRUNTON, M.D., F.R.S., Fellow of the Fa College of Physicians ; Assistant- 
Physician and Lecturer on Materia Medica and Therapeutics at St. Bartholomew’s Hospital. 8vo 10s. 6a, 
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x ' NEW BOOKS AT POPULAR ‘PRICES, 

' PRICE FOUR SHILLINGS “Sexy ‘SIXPENCE -EACH ‘VOLUME. 
A Pe ESAE PE E AE A S EAEE E & e a, 
: Now ready, Cřown 8vo, price FOUR SHILLINGS AND SIXPENCY., 


= DEMOCRACY: "°° 
fe ae ae = bd s 
AN AMERICAN NOVEL. Crown 8vo. Price FOUR “SHILLINGS and SIXPENCE, 
. *,* Also a Popular Edition, Globe 8vo, in Paper Wrapper. Price ONE SHILLING. * 
“This very iemertable book. . Enforced as it is'by all-the point which wit And intimate knowledge can . 

give to it, this main theme of ‘ Democracy’ has naturally challenged thdignant agention in America. It will 
- rouse scarcely less debate among English readers. We prefer, however, to close our notige of this brilliant 

book in a literary, rather than in a political spirit. From the literary pgint of view, ‘Democracy’ seems to us 


almost perfect. . . . Altogether, ‘Democracy’ is a striking eo We trust that it represents the rise _ 
of a new talent of which the world is destined to hear much more.”—‘Pal/ Mail Gazette. ° 
“This remarkable book .. . is unquestionably the productio of a man of genius... . There i is truly. 


marvellous skill in the literary form.’ ’— Spectator. 
` ; Filia ee are EN e . 
Uniform with above. 2 Vols. Crown 8vo. Price NINE SHILLINGS. 


‘UNKNOWN TO HISTORY. By Cmarrorre M. Yonex. Author of. 


. “t The Heir of Redclyfie.” 2 2volg Crown 8vo, Price Sine SHILLINGS. 
Just Ready, Uniform with above. 2 vols. Crown 8vo. Price NINE SHILLINGS. . 


THE BURMAN;; his Life and Notions. By Suway Yor. 2 Vols. 


Crown 8vo. Price NINE SHILLIN GS, 
Immediately, Uniform with above. Crown 8vo. "Price FOUR SHILLINGS and SIXPENCE, 


A MEMOIR OF DANIEL MACMILLAN.. By Tuomas Hucwns, 


Q.C. Crown 8vo, Price FOUR SHILLINGS and SIXPENCE; 
In a few days, Uniform with “ Democracy.” Crown 8vo, Price FOUR SHILLINGS and SIXPENCE, ' 


THE BURGOMASTERS WIFE; a Tale of the Sieg’ of Leyden. 


By Dr. GEORG EBERS, Author of “The Egyptian Prinss ” &c. Translated by CLARA Bet. Crown 8vo, Puce 
FOUR SHILLINGS and SIXPENCE. 


In the Press, preparing for Immediate Publication. Crown 8vo. Price FOUR SHILLINGS and SIXPENCE, 


LECTURES ON ART. Delivered in Support of the Society for 


Protection of Ancient Buildings, By REGD, STUART POOLE, Professor W. B. RICHMOND, E. J. POYNTER, R.A., 
JT: MICELLE AEE and WILLIAM MORRIS. Crown 8vo, Price FOUR SHILLINGS and SIXPENCE. - 





tt NEW BOOK BY THE AUTHOR OF “ECCE HOMO. ” 


AEUR RELIGION. 


By the Author of “Ecce Homo.”. 8vo. gs. 





NATURE SERIES. NEW VOLUME. 


THE SCIENTIFIC EVIDENCES OF ORGANIC EVOLUTION. 
By G. J. ROMANES, M.A., LL.D., F. R. S., Zoological Secretary to the Linnea Society. Crown 8vo. 


[Immediately 





MRS. OLIPHANT’S NEW WORK. os 


THE. LITERARY. HISTORY OF ENGLAND 


IN THE END OF THEJEIGHTEENTH. AND BEGINNING OF THE NINETEENTH CENTURY. 
BY MRS. OLIPHANT. 3 vols. Demy 8vo. * 36s. 


“ Mrs. Oliphant Spens her history with .a chapter on Cowper; and it is “scarcely too much to say of it 
that it is as brillifnt a piece of writing as any that has appeared in English literafure since the death of 
Macaulay, . Her account of Crabbe will be read with pleasure . . . witile the sketches of Mrs, Radcliffe 
and? Charles Lamb are excelleng nee of criticism.” — SZ. James's Gazette. Í 
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Pynted by R. Cray, Sons, AND TAYLOR, at 7 and 8, nd 8, Breal@Sureet Hill, Queen Victoria Street, in the City of Tondon, and published b? 
MACMILLAN AND Co., at "the Office, 29 and 30, Bedford "Street Coven: Garden. —Tuurspay, June 29, 1 
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A WEEXLY ILLUSTRATED JOURNAL OF SCIENCE y 
: . “To the solid ground ns 
: 2. Of Nature trusts the mind which builds for aye.”—WoRDSWORTH , 
No. 662, VOL. 26]""**' 9, THURSDAY, JULY 6, 1882 [PRICE. SIXPENCE œ 
Registered as a NewSpaper at gie General Post Office.] e ae [All Rights are Reserved 
THE AUSTRALIAN MUSEUM, ; 
SYDNEY, NEW SOUTH WALES. ; zg B R 0 W N IN G S * 
The T; f this M desi f ing, b 
exchenge, Skins and Unatliculsted Skeletons of large Macmals oherthan | AA OG E ROMA TIC 
Domestic Animals. Skins to contain Skulls, Legs, and Arm-bones conf 5 
He ata Ae eh Crema Waie] ET SCOPES, 
Detailed Lists should be sent of Specimens offered, with the price (£ o. b.) tee ae 
of each » or Lists of the Specimens required in exchange. F ante : X 
Sex, Size, and full particulars of Specimens to be stated. - Achromatic Telescope, with ' 24-inch Object-glass of the 
Sydney, N.S.W., 25th May, 1882. ED. P. RAMSAY, Curator. finest quality, 36-inches focns, with Celestial and Terrestrial 
p7 ’ Eye-piece, on Browning’s Improved Equipoised Tripod Stand 
ZOOLOGICAL SOCIETY S e GARDENS, which enables the observer to command the Zenith, the Tele- 
REGENT S PARK. scope with Rack Adjustment in Case, 
. ie ne ae LECTURE will bs giyen by My WA ike gg a ae £10 0 d 
o e Society’s ens, Re A 4 k 
THURSDAY, July "th, at o'clock p m, OR "t Frogs. ‘and Toads,”” 7, 8. 0 E 
SIR WILLIAM THOMSON’S CATALOGUE OF ACHROMATIC TELESCOPES, 
PATENT GRADED GALVANOMETERS. | ASTRONOMICAL AND TERRESTRIAL, 
Mr. JAMES WHITE, 241, Sandischall Street, Glasgow, is now prepared i 
to supply Galvanometers, constructed in accordance with. Sir Witham SENT FREE BY POST, 
Oph rie ka ar 8 table Galvanometers. of t 1 ne 
- -These instruments are Portable vanometers. of two classes—one z x 
designed ope ae Currents Sai the Ss for measuring J O H N BR O W N I N G, 
es: ht gai measures Currents of from o‘or of an ampère OPTICAL INSTRUMENT MAKER TO THE ROYAL z 
The Potential Galvanometer measures differences of Electric Potential OBSERVATORY, &c. 
o RICE phear l Galan meter, with Controlling Magnets, Flexibl 63, STRAND, LO ni 
— eter, s 
Electrodes, c., zo. Current Galvanometer, do. dos P mee 7? 3 NDO N, W.C. 
, 
PIN & WEBEB’S | TRAVELLERS’ SCIENTIFIC REQUISITES., 
ED CHESTS E a 
OF ig jE 
. AND 
T] 
CUTLERY 
COMPLETELY 
FITTED. 


All Sizes in Stock, 


SPECIAL 
DETAILED LIST 
R FREE. 





OXFORD 2 eee WEST END; 
AND 


MANSION HOUSE BUILDINGS, ¢5.C., 
LONDON. 











and CoMPASs in Flat Pocket Case, various Forms, 


£7 73,°nd £8 8s. . 
Price Lists of Instruments free by post. r 


NEGRETTI & ZAMBRA, 
Opticians and Scien'xfie Instrument Makers 
To Her Mayr®ry THE QUEEN, . 


‘ FIOLBORN VIADUCT., _, 
Branches—45, Cornhill; and 122, Regent Street. 
e ; e 
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= MICROSCOPIC “OBJECTS LIVING SPECIMENS FOR THE MICROSCOPE. 
e : - © : . 
OF superlative perfection, el E g and. everý branch of „ THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS’ 
` Catalogues post free and gratis on application, «e ` STUDIO, an NEWHALL STREET BIRMINGHAM: 2 
® T. B. has last week sent to his subscribers specimens of the rare’ Rotifer, ~ 
NEW EDITIQN 1880; NOW READY Limnias annulatus, with drawing and description He has also sent out 
J x eapainbisiok cernua, = rant other ae e Polyzc& and Hydrozoa , also 
i "N. e phosphorescent Noctiluca milidris, &c! > 
EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N. j Weekly Announcements will be made in this place of Organisms T. B. 
is supplying. 
NEW ZEALAND. nae ee 1 
R The Undersigned has on Sale—A lage variety of New, Zealand Ferns, Bpecimen Tubs, One Shilling, post-fr€e. 
pressed in Books, at from gs. to 52s per Book: a few Copies of “Ferns Twentpsix Tubes in course of Six Months for Subscription of £1 1s ý 
and Fern Allies of New Zealand,” by G. M. Thomson, F..LS., Science 5 
*®e ‘Teacher in the High Schools, Dunedin, Otago, price 125., Gully’s New or Twelve Tubes for 10s, 6de 
Zealand Scenery in Chromo—Sets cf Fifteen Pictures, price Five Guineas - Portfolio of DrawingygSeven Parts, 1s. each. g 
per Setz genton Brothers Photógraphy—Sonmiern Alps, takes Hot a 
rings, &c., Sc. lates 8 x 6, mounted, 25s. per dozen Stereoscopic ° á 
„Slides, 25° Per dozen, Specimens of Timber, Coal, Marble, Stone, and š Sales by Auction. 
W. G. INNES, « a 
New Zealand Agency, 34, Great St. Helens, E.C. e Scienufic InstrumeXts. °. 
The" SECOND MASTER’ of a PUBLIC | YE J- C-ST EVENS will Sell by Auction, 
School, D.Sc. (Lond.), resident in the Country, is taking Pupils for the at his, Great leach, King Street; Covent Garden, ont > 
° Vacation. Chemical and Physical Laboratory available. For Terms July 7th, gt half-paet 12 precisely—Several expgpsive Microscopes, 
& addy DSe N Sm Bedfora S Si T iy superior Objects for ditto. Microscopic Apparatus, Telescopes, Opera 
C., address D.Sc., NATURE Ce, 29, Bediord Street, trap e and Race Glasses, Thermometers, vame and Electrical Instruments, 
EEEE a Bicycles, Canferas and Lenses, agd Miscell@neous Property. - 
WANTED BY A STUDENT FOR TWO On view after 2 o'clock the Day prior and Moraing of Sale, and Catalogues 
Months, perhaps for much longer, in London or elsewhere, the use of an had. 7 
Electrical Laboratory, with slight supervision in working at Kempe’s 
Se of Sanog, and at ohar Pager Torat Terms, &c., . Important Sale of Natural History Specimens. 
ee f MR. J. C. STEVENS will Sell by Auction, 
A WELL-EDUCATED CHEMIST desires |° at his Great Rooms, 38, King Street Covent Gardeny on TUESDAY, 
an Engagement as Assistant. Age 24. Excellent Testimonials from a July, pam forowing days erata selene Pierle y 
First-rate Chemists.—A. E. J . 47, Almorah Road, Islington, N Cabinets, Brih Lepidoptera, Eggs of her Birds, an open Tandau 
in capital condition, nearly new; a few Books, including Retve’s Con- 
GEOLOGICAL HAMMERS chologia, Yarrell’s Birds and Fishes, &c , collected by the late Mrs. . 
Stuart, of Bampton, Oxon , and sold by order of the execugor. The 
* OF NEW AND IMPROVED PATTERNS AND MATERIALS. Collection of choida Birds. Eggs ana pirg Skipe, and gasss of Birds, 
nes moun . the property of the Jate A. W. Crichton, f 
A large ‘and new, Stock for selection for all kinds of Geological Field Work sold by pies Be of the reita cod Lord Lilford. Also, the Collection 
Drawings of Patt 2 Pri Apphoati of Shells, Minerals. Fossils, Books, Eggs, Cabinets, &c, the property 
gs Of Patterns and Prices on Application of the late Isaac Hindson, Esq., of Kirby, Lonsdale; and several other 
- Slings of best make for Hammers, &c ; also Clinometers, Pocket Lenses, Collections of general Natural History Specimens. . 
Chisels, Collecting Bags, and all necessaries for outdoor geological work, at On view the Day prior and Mornings of Sale, and Catalogues had. 
AMES R. GREGORY’S nT r 
YA DAARS NORTH BRITISH AGRICULTURIST 
tensive Geologt epository, is the only Agricultural Journal in Scotland, and circulates extensively 
88, CHARLOTTE STREET, FITZROY SQUARE, W. amongst ed Proprietors, Factors, Farmers, Farm-bailiffs, and others- 
interested in ne management = maad property throughout Scotlarid 
and the Northern Counties of England. 
GEOLOGISTS HAMMERS. The AGRICULTURIST has also a very considerable circulation-on the 
icki x P Continent of Europe, America, Austraha, and the Colonies, . 
pfiskthaned Hammers, ge Gd. ais tt Sd Square Head sod Coning | C'the"AGRICULTURISE Ys. published every Wedarsday afternoon in 
Tpnecus Rocks 4s ba. 68 ‘Tnmming Hammers, 35 ba. ts: gd, 25 3d. time for the evening mails, and contains Reports of all the principal British 
Portable Hammer and Chisel in Case, 6s. 6d., 7¢. 6d., 8s. EZ. Steel Chisels, aad Dish Marken of poe week, besides Telegraphic Reports of those held 
weod,15.1s.6@ Strap and Hammer Holder, 2:., 3s. Glass-capped Boxes Or The Veeri Pu on: P ` . Paper 
z a inary Department is edited by one of the leading Veterinarians 
Tom Py per nie Card Trays from: 4s. 6d. per gross. Specimen Tubes | in the country, and is invaluable to the breeder and feeder as a guide to the, 
m Ga. per dozen. Catal -Post F. rearing of animals, and their treatment when labouring under disease. 
Sa EGLOR HES LOSE AKE: Full Reports are given of tho Meetings of the Royal Agricultural Society 
THOMAS D. RUSSELL, - rg Eogland, me Boya! Agricaitura) Soriety pA Is ae the Py oer and 
> iculte jociety of Sco . the Scottis! er ol culture, 
. e° 48, Essex Street, Strand, London, W.C- and ali the principal Agricultwal Associations throughout Great Botan and 
aX i 
DIAMONDS IN MATRIX. For Advertisers addressing themselves to Farmers a better medium does 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has | "boost: areas 593 : 
és ’ Š 7 ; 3@. By post 33d. Annual Subscription, payable in advance, 145. 
or sale Specimens of the above ; alsoeCut Precious Stones in all Colours. Offices—a77, High Street, Edinburgh: and 14s, Queen Victoria ‘Street, 
Precious Stones valued and bought. London, E, 7 
. 12, FRITH STREET, SOHO, ‘w. Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. : 
MINERALOGY AND GEOLOGY. - 
The following NEW MINERALS have lately been received by Mr. THE ZOOLOGIST: 
HENSON :— 
CRYSTALLI9ED ELEONORITE, CRYSTALLISED WAVELLITE, A MONTHLY MAGAZINE OF NATURAL HISTORY. 
MICROLITE, 1 inch diameter, SIRENGITE, DECHENITE, and | Third Series. Edited by J, E. Hartina, F-L.S. F.Z.S., Member of the 
For Chemical Purposes: ORANGITS and THORITE. i f British rnithologists Union ; contains  - E 
A LARGE SELECTION NESES and MICROSCOPIC 4 Original Articles by well ia naturalists in every branch of zoology 
P abits of animals; arrival andedeparture of migratory birds ; occurrence o 
HAMMERS, CHISELS, and HAMMER STRAPS, rare birds; distribution and migration of British fresh-water fish; new or 
PRIVATE LESSONS ANQ EVENING CLASSES, a marne fish; Jocal aquaria ; Brush reptiles; panh mog and Ten 
P water mollusca, witleremarks on the hfunts and habits of the species; an 
, A Blowpipe Cases and Apparatus.. other matters of peneraleinterest to those who delight in natoral history. 
LWP Catalogues free. Reports or me Tames, Zoglogical, and Entomological Soäetica Reviews 
e SAMUEL HENSON, of natural history beoks, Occasional translations from foreign zoologica 
A journals of important and interesting articles in various branches of zoology. 
+277, STRAND, LONDON, here are occasional woodcuts.” js 
. * e Opposite Nook Street. JOHN VAN VOORST, z, Paternoster Row. 
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` the entire “set to date, at the increased price of ros each; the succeeding 


” lopment of Maritime Affairs in every respect. S 
_ Number im gto at lezst; frequent supplements and drawings. Subscript.on 


=o? non ae x - 

; l 7 
IELECTRICITE. 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


-` REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spégiale, seul journal tenant les lecteurs 
au courant de tcutes les, exposjtions électriques, et de tous les 
f progrès de l'électricité. , 
Rédacteur. en chef: W. de FONVIEĻLE. 
°" E de CLISSON: Directeur. ° ` 
Subscription Yearly, 16s. ; Six Months, 9s. 
; - Agency for England and Colontes— 
LE FEVRE AND CO., ENGINEERS, 
—- 26, BUDGE Row, Canton STREET, LONDON. 
Specimen Copy sent post free 


_THE ENTO 










+ 

MOLO GI STS M 
MAGAZINE. 

Pric® Sixpefice, Monthly, 24 pages Svo, wifh cccasicil Illustrations. 


Conducted by C. G. Barrett, J. W Doucras, R. McLacu1ran, F R S., 
E. C. Rye: F Z.S , E.Saunpery F.L.S, and H. T, Sta nron, F.R.S. 


‘This Magazine, commenced in 1864, contains standard articles and notés 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols. I to VI. (strongly bound m cloth) may be obtained by purchasers of 








ONTHLY 


vols. may be had separately or together, at 7s each 
Landon: JOHN VAN VOORST, 1, Paternoster Row. 


N R—-Communications, &c., should be sent to the Editors at the above 
address. i 


“THE BREWERS’ GUARDIAN: 


e 
A Fortnightly Paper devoted to the Protection®of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
REVIEW OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
. . RECORD. ` 

The n of the Country Brewers. 

“The Brewers’ Guardian ” is published on the evenings of every alternate 
Tuesday, and is the only journal offically connected with brewing interests. 

Subscription, 16s öd. per annum, gps free, dating from any quarter-day. 
Single copies zs. each egistered for transmission abroad. 


Offices—5, Bond Court, Walbrook, London. E.C. 
THE “HANSA” 


Published since 11864 in Hamburg, is the only independent professional 
paper in Germany dedicated exclusively*to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
i Every second Sunday one 








at any time; preceding numbers of the year furnished subsequently. Price 
zs for twelve months, Advertisements qd. a line widely spread by this 
paper; considerable abatement for 3, 6, 12 months’ insertion Business 
Office! Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Freesen, M.R., Hamburg, Alexander Street, 8. . 


LA SEMAINE FRANGAISE: a Weekly 
Newspaper and Review in the Freuch Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3¢., through Booksellers, and at 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, W.C. 

LA SEMAINE FRANCAISE: Journal Frangais pour 
l'Angleterre ; Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34¢., eh timbres poste. Abonne- 
ment franco par la poste—un an, 23s 2d.; six mois, 7s. 7d. Prix 3d. 
chez tous les librairies et aux gares des chemins de fer. On s’abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, W.C. 

LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
çaise ' has been Lrought out in London for the benefit of those Enghsh 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly ments FRANCAISE. 

LA SEMAINE FRANÇAISE.—ə‘ The numbers before 
us are full of good things... . „It will be far better for most than any |’ 
one of the best papers published in Baris itself. Weare much pleased 
with the charactez of it, and believe it will be highly valued in all those 





. many households where Frgnch is cultivated. The printing is very well 
done,” —Queen. A IDEE o 
-- Terms or SUBSCRIPTION i:— sdo 
Three Months... vee on - oe wee 3 TON 
Six ” oe ote "e pe oe 7 7 


. Twelve „p . oe a e e „I5 2 
P.O.O. payable to T. Sranswicg, at King Street, Covent Garden, W.C. 


Publishing Office, '37, Southampton Street, Strand, W.C. 


Pe 


-€rrors. 
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Ou the rst of every Month, price Suxpence. 


THE ENTOMOLOGIST: ° 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
: Editedby Joun T. CARRINGTON, r 


With the Assistance of - 


@oun A, Power, M.D. 
J- Janner Weir, F.L.S. 
e . 


' “e 
Frepericx Bonn, F.Z S i 
Epwarp A. Prren, F LS 1 

č 7 F. BUCHAN. N WHITE, M.D. 


Contains Articles by well-known Entomologists on all Branches of thé 
Science ; on Insects injurious or beneficial to Farm or Garden: Notes on 
Habits, Life-Histonies; occurrence of Karities, &c. , there are Monthly 
Lists of Duplicates and Desiderata 

Numerous Wooncyr ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasicnal Li1HoGRAgHED and Curomo-LirHo-# ®. 
GRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO , Staticners’ Hall Court * 


MACMILLAN’S COPY-BOOKS. - 


In Two Sizes, viz, . Large post 4to, ad. each, ard post oblong, 2d. each, 





1. Initiatory Exercises and Short Letters. 
2. Words consisting of Short Letters. x 
3. Long Letters, with Words containing 
-@ ‘Long Letters, Figures. 
4. Words containing Long ' etters. F 
4a. Practising and Revising Copy-Book for 
NOS. r tO 4, 
5. Capitals and Short Half-text. Words 
` beginning with a Capital 
6. Half. text Words beginning with a Capi- 
tal. igures oF 
7. Small-hand and Half-text, with Capitals ° 


and Figures. 2 
8- Small-hand and Half-text, with Capitals 
8a. Practising and Revising Copy-Book for 
os. 5 to B. j 

9. Small-hand Single Head Lines. Figures. 
10, Small-hand Single Head Lines. Figures. 
Ir. Small-hand Double’ Head Lines. 
12, Commercialand ArithmeticalExamples, 


&c, i 5g A 
12a. Practising and Revising Copy-Books for 
Nos. 8 to ra. 
Nos. 1 tog, and 11, may be had with Goodman’s Patent Shding Cor.es. 
. Large post 4to, price 6d. each, 4 
By a simple device the copies, which are printed upon separate slips, are 
arranged with a movable attachment, by which they are adjusted so as to 
be directly before the eye of the pupil at all points of his progress It 
enables him also to keep his own faults concealed, with perfect models con- 
stantly in view for imitation. Every experienced teacher knows the advantage 
of the slip copy, but its practical apphcation has never before been successfully 
accomplished This feature 1s secured exclusively to Macmullan’s Coy- 


books under Goodman’s patent. ~ 

An inspection of books wntten cn the old plan, with copies at the head of 
the page, will show that the lines last written at the bcttom are almost in- 
variably the poorest. The copy has been too far from the pupil’s eye to be 
of any practical use, and the result is a repetition and exaggeration of his 


MACMILLAN & CO.. LONDON. 





Demy 8vo, 244 pp. price 7s. 62., cloth. 
THE FUEL’OF THE SUN. 
By W. MATTIEU WILLIAMS, F.R.AS, F.C.S. 
SIMPKIN, MARSHALL, & CO., London. 





NEW WORK BY PROF. OWEN. 
Now ready, in crown Svo, price 5s, cloth. 


EXPERIMENTAL PHYSIOLOGY, ITS 


BENEFIT$%o MANKIND; with an Address on ene Statue 
of William Harvey at Folkestone, August 6, 1881 By RICHARD 
_ OWEN, CB., MD. F.R.S , &c., Fogasgn Associate of the Institute 


of France. 
London: LONGMANS & CO. = 
ELECTRICAL AND SCIENTIFIC APPA- 


RATUS.—New Edition of our complete and comprehensive Descfiptive 

Catalogue of Electric ApShances, Instruments, apd Materials, fully 

Illustrated. 72 pages, post. frec, Fouf Stamps. Spesial Terms to 

Science Teachers’ and Schoob®-H. and 'E. J DALE, Manufacturing 

Electricians, 4, Little Britain, Londen; E.C. . . 
.. e 
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Now publishing, in Crown 8vo. Price 2s, 6d. each. NOW READY, large 8vo, cloth, 320 pages, 106 Woodeuts, price Eight . 

£ illings. k 


‘ENGLISH* MEN OF LETTERS. |GEOLOGY of the COUNTIES of ENG- 


“LAND, and of NORTH and SOUTH WALES. By W. JEROME 


` Edited by JOHN MORLEY. ` ; HARRISON, F.G.S., Science, Demonstrator for the Birmingham 
s LA 
. @e School Board, late Curator Leicester Town Museum. 
GRAY. By E. W. GOSSE. . Pe the detailea rapes has of ies Geslo ical Features of cach Coity, 
there are added lists of the Local Scientific Y Societies, Museums, Maps an 
DICKENS. By ASW. WARD. ,| Memoirs of the Geological Survey, &nd thé more important books and 
BENTLEY. By Professor R. C. JEBB. i| Papers: wrieni by private pei $ . 
EVIEWS !— 
CHARLES LAMB. By Rev. ALFRED AINGER. ` i “We havptested it in many ways, and find that ik, almost every case the 
atest infornfation, even when published in journals of very restricted circu- 
» DE QUIN CEY. By Professor Masson. lation, has been discovered and made use ot There are numerous excellent 
te » , 
Pita atremkly well done, . . . The biography is excellent.” —Sr. Yasmes's woodcuts, cs We can hearuly recommend this book sa convenient and 
© „ Gazette. Š 7 reliable work of reference.” — Nature. F 
“We sincerely compliment Mr. Harrigan on producing a good and much 
LANDO R. By Professor SIDNEY COLVIN. required work of geology, which will ea a suden not only much alah 


“Besides being admirably, written it is thoughtful, critical, and full of | research and time, bgt put bim on the track of almost everything geological * 


honest work.” —A iheneum. which England and Wales can offengo him. Not cnly have we here a clear 
DRYDEN. By G. SAINTSBURY. . outline of theteology of every English and Welsh county, ilhistrated by 

“It is, beyond 1 guesuon, the best account of Dryden which has yet pabihed hereon as pal ek sero ust af ae a tal rhea works 
appeared.” — Academy S collections of each county may be seen and Padied. . Harrison has 
WORD Swo RTH. By F. W. H. MYERS. boiled down something like four thousand papers, in order to acquire all 


“Mr. Myers gives us a picture of the man and an estimate of his work this useful informatfon, and he has #rranged all he has to say clearly = d 

which is cereal not pat at to anything that has preceded it.”—Academy. yol. yo a to be, ae desesves to be, a very successful book "—- 
z e 

LOCKE. By Professor FOWLER. “It deals with fach county in alphabetical order, and deScribes in a man- 

` “A pen more competent than Professor Fowler’s for this perticular | 2er at once concise and lucid, the principal characteristics of its geological 


ht . ty vain”, $ formations, their fossils, and economig products®, . . It need hardly be 
work might have been sought. and sought in vain.”—Examiner. gid that Mr. Harrison writes with a Bientibc skill and authority of ad- 


BYRON. By Professor NICHOL. mitted weight. The value of the volume is much enhanced by numerous 
“Decidedly one of the most carefnl and valuable of the whole series *— | ilustrations.’’—Letester Chronicle and Mercury. 
Atheneum, London: KELLY & CO., 5r, Great Queen Street, W.C., and ; 
POPE. By LESLIE STEPHEN. - SIMPKIN, MARSHALL, & CO, Stationers’ Hall Court, E C. 


“e Interesting throughout” Academy. 


COWPER. By Gorpwin SMITE. SIR JOHN LUBBOCK’S NEW WORK, 


° ‘Mr. Goldwin Smith has sketched, in a few decisive touches, the genius 
* of the poet and weakness of the man.” —Daily News. 





CHAUCER. By Professor A. W. Warp. : ANTS, BEES, AND WASPS: - 

* Far away the best connected ‘account of Chaucer.and his works tobe | 4 Record of Observations on the Habits of the Social > 
found in English.”—Academy. . Hymenoptera. : Sa 
BUNYAN. By J. A. FROUDE. > “By SIR JOHN LUBBOCK, BART., M.P. 


‘He has given.us a real study of Bunyan’s life and.character, and at th 


pame time a real study of his books.” —A thenawan, Third Edition, crown 8vo, with 5 Chromo-lithographic Plates, cloth, ss. 





z tt We have no hesitation in saying that.Sir John Lubbock has presented 
SOUTHEY. By Professor DowDEN. us with the most valuable series of Sbservatiens on a special subject that has 
“A truly scholarly and delightful monograph., ””=-Examiner. over been Produced -a cas a contibution 1 to Msect psychology, it will be 
ong before ook finds a-parallel.””"—. NEUM. 
HAWTHORNE, By HENRY J AMES, J UN. 4 'PThere are few denaremenis of natural history more fascinating than that 
“(He has made_a careful, conscientious, and even vivid literary portrait, | which deals with the habits and mstincts of the social insects ; and Sir John 
suchas few of our own writers could have made.”—New York Nation. reaped rey parent ang. imta  eaperiments have lacad him at 
the very head of all observers in thi ightful field, ”"—~Pa. zette, 
MILTON. . By Mark PATTISON. > z z * A host of names is connected with ant-lore, but none so intimately and 
“He has put hfe into old facts, he has taken an impartial estimate ofa | peculiarly as Lubbock, who is now recognised everywhere as the friend and 
great man whose namieis too often used for purposes of poetry.” Spectator. | champion of the ant.”—Zimes. 2 
JOH NSON. By LESLIE STEPHEN. aes heartily wish so interesting a book the success which it deserves,” 
“Tt could hardly have been done better.” —Pal/ Mall Gazette. ` 8 = ase 
London: KEGAN PAUL, TRENCH, & CO., 1, Paternoster Square. 
e SCOTT. By R. H. HUTTON. : = a f 
"We eend aeei for a more suggestive introduction to Scott and his Crown 8v, cloth, ss. g 
GIBBON. By J. C! MoRISox ANIMAL INTELLIGENCE. 
“As a clear, thoughtful, and attractive-record of the life and works of By GEORGE J. ROMANES, LL.D., F.R.S. 
the greatest among the world’s historians, it deserves the highest praise,’’—~ London: KEGAN PAUL, TRENCH, & CO., 1, Paternoster Square. 


ii Examiner. 
AELLEY. LAS , : 
A e ea ata diay i MINERALS. 


HUME. By Professor HUXLEY, F.R.S. . MR. BRYCE WRIGHT'S NEW SHOW ROOMS are 


“It may fairly be said that no one gow living could have expounded ot 
Hume with more sympathy or with equal perspicuity.”"—A thenum. NOW OPEN, containing the 


GOLDSMITH. By Wititam Brack. FINEST & LARGEST STOCK OF MINERALS 





tMr. Black bifngs a fine sympathy and taste to bear in his criticism of 


Goldsmith's writings” —~A theneum, . * IN EUROPE, 
DEFOE. By W. MINTO. From whi : 
k PN Ta $ M 4 which selections may be made. 
“My, Minto’s book is careful and accurate ir all that is stated, and Extensive Series of Meteorites, Stone, Bronze, and Wooden 


r 


faithful in all that ¢ suggests,” —A theneum, 
+ a at Implements. Glass-capped Boxes, &c. Boxes sent on approval 
BURNS. By Principal SHAIRP. 
e i None of she series has ire a estimafe elthgr of character to any part of the world. ` 
onof genius volume.” ctator. 
SPENSER. By tleVery Rev. the Dran or Sr BRYCE WRIGHT, 
Pauu's, MINERALOGIST, AND EXPERT IN GEMS, 


THACKERAY.® By Antmony TROLLOPE. 
“ Mr. "Trollope’s sketch is excellently adapted to fulfil the purpose of the . 
series ia w] it appears.” m4 thenawuss, š 
; -| GREEK and ROMAN COINS. Catafogue 
PUREE: By ee es of the Collection farmed by GEORGE SIM, F.S.A, Scot. Edinburgh. 


4to, price 21s. 
s MACMILLAN AND LO, LONDON. 


204, REGENT STREET, LONDON (formerly 90, Gt. Russell St.). 
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SUBSCRIPTIONS TO “NATURE?” |. 
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Yearly nè aoa o e oS ae B0 $ 
Half-yearly, s. . s s cs.. 14 6 
Quarterly ss, h ‘ 7 6 


To the United’ States, the Continent, 


and all places 
within the Postal Unig = ; 


' s a 
Yearly . ', oe oe ww ee 30 6 
Half-yearly . De ee Oe I5 6 
Quarterly 2. wwe we ee 8 


Post Office Orders payable to MACMILLAN & CO. 





CHARGES for ADVERTISEMENTS. 


_ Three Lines in, Column 2s. g. 9d. per Pine after. 


S 
One-Eighth Page, of Quarter Column . , . ., 0 18 
Quarter Page or Halfsa Column, . . .@. . 115 
Half a Page, ora Column, . s.s >.> 3 3 


Whole Page . . 1 1 1 6% ew ee we 6 OG 
OFFICE: 29, BEDFORD STREEM STRAND, W.C, 


TO ASTRONOMERS. 


CoO 








Intending Purchasers of ‘Telescopes should send for * Hints on‘ Silvered * 


Glass Reflecting Telescopes,’’ by G. CALVER (maker of the 37-mch 
Ealing Reflector, &c.), and “‘ Appendix,” containing important Testimonials 
as to their efficiency, &c.,&c. Post free Nine Stamps. 


G. CALVER, F.RAS., 


HILL HOUSE, . 
WIDFORD, - 
CHELMSFORD. 


N.B.-eSecond-hand Reflectors and Refractors frequently for Sale. 


NOTICH OF REMOVAL. 
` JAMES HOW & Co., 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE oF 5, BRIDE Sr.,-anp 2, FOSTER Lanz). ~ 


HOW'S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope. 


~BROKENE! | 


DAVY’S DIAMOND CEMENT 


SECURELY AND NEATLY MENDS 


CHINA, GLASS, 


-CABINET WORK, 
AND 
FANCY ARTICLES. 
Of all Chemists in rs. Bottles. 
See the name “I. DAVY,” the Original In 


’ yentor, is on the Label, and also that of 
BARCLAY & SONS, 95, Farringdon Street, London. 











edited by Dr, Hassa 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time-of Berfamjp Franklin, proves? 
conclusively that a Conductor made of Copper of adeat size 3s ‘the best 


of all appliances for the protection of every description of building from the ë 


ue Ye destructive effects of hghtning. ‘ 
Wea WAL & Co.’S 
PATENT @# 


`- COPPER LIGHTNING CONDUCTOR,’ 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. | . A 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard: size, w. 


mayer 2 S, NEWALL & CO., 


130, STRAND, W.C.; 36, WATERLOO*ROAD, LIVERPOOL 
: 68, ANDERSTON QUAY, GLASGOW, 
MANUPACTORY—GATHSHEAD-ON TYNE. 


SECOND EDITION, 
GRIFFIN’S 





*Ixxvii, 
e 


` 


ch ensures safety re 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72, POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DE SCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 


Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET 
LONDON, W.C. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


AND 
INTENSITY COIL MAKER. 


PRICE LIST, FOUR STAMPS. 





55, SIDMOUTH STREET, LONDON, W.C. 


GOLD MEDAL, 


FRYS PARIS rane ees Pe 
COCOA In Packets and Tins, re 


Cocoa only, with the super- 
-fluous oil extracted. 
t‘ If properly prepared, there is no nicer E 
or more wholesome preparation of 
cocoa.” — Food, serif and Air, 


J. S. FRY & SONS, Bristol and London. 


WANTED, Clean Cofties of NATURE, No. 472, 
for November 14, 1878. Addresy—Offce of 
NATURE, 29, Bedford Street, Strand, 
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New Seli-charging 


i". Eie 


34, MAIDEN LANE, 


Induction Electrical Machine. 
- SOLE AGENTS: - j A 
BECKER & CQO., 

COVENT GARDEN, LONDON, W.C. 


The chief advantages of these machipes*are their independence of the degree of humidity of the atmosphere ; they are self-chdrging, 
requiring neither friction ner any outside initial charge to throw them into action ; their cheapness and compactness. P 
Dr. G. Gore, F.R.S., of the Institute of Scientific Research, Birmingham, writes as {lows concerning our Toz-inch plate 
machine :—‘‘T may inform you that I have obtained sparks 54-inches long from the machine you gent me.” ` 
Illustrated Description and Price List sent post free on application to F. E, BECKER AND Co., 34, MaideneLane, Covente 


Garden, London, W.C.- 


($ 


e . 
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i A TEXT-POOK OF GEOLOGY. 
: “ "ss BY ARCHIBALD GEIKIE, FRS; ° ° 
< Director-General of the Geological Surveys. With miner ous Ilastrations. Mediunf8vo, ` : oy ready, 





GEOLOGICAL SKETCHES, | 


. ` AT HOME AND ABROAD. . 
BY ARCHIBALD GEIKĶIE, F.R.S, 


Director- General of the Geological Surveys of the United Kingdon, With ı dllustrations, 8vo, 10s, om 


“Most of the essays in this volume are regords of geological rambles, and thus afford full eine for just 
that kind of writing in which,Dr. Geikie excels . . . when it comes tò portraying the feattfres of a landscape, 
no other geologist in this country can use his pen with’ equal effect. Almost instinctively Mr. Geikie seizes 
the characteristic points in a scene, and imprints them on his page in rich and appropriate language. In one 
sentence he employs phrases which possess the rigid accuracy that is begotten only of scientific traning; yet 
into the next sentence he throws a feeling for the beauties of the scene, which 1s in many cases worthy. of a 
poet.” — The Atheneum. 


“From beginning to end the book is interesting, and in many parts it strikes us with a deep sense of: 
the majesty of science.”—Pall Mall Gazette, 


“Lucid in statement and clear in exposition, he is also endowed with exceptional ani powers 
and felicity of expression. To him Nature is something mote thanea mere opportunity of science ; the 
beduty of her face is noted almost with a lovers eye and depicted with a poet’s sensibility.” — Ze 
Academy. 

e 


NEW BOOK BY THE AUTHOR OF “ECCE HOMO.” 


. NATURAE RELIGION. 


By the Author of ‘‘Ecce Homo.” 8vo. 9s. 





NATURE SERIES. NEW VOLUME. ` 
THE SCIENTIFIC EVIDENCES ,OF ORGANIC EVOLUTION.. 
e ByG. J. ROMANES, M.A., LL.D., F.R.S., Zoological Secretary to the Linnean Society. Crown 8vo. [Zn a few days. 





ENGLISH MEN OF LETTERS. Edited by JOHN MORLEY. (New Volumes.) Crown 8vo, 2s, 6d. dachi 
PICKENS. By A. W. Ward. | GRAY. By E. W. Gosse. 


GOLDEN TREASURY SERIES. New Volume. 


MOHAMMAD. THE SPEECHES AND TABLE TALK OF THE 


PROPHET. Chosen and Translated, with an Introduction and Notes, by STANLEY LANE-POOLE. ` 18mo. 4s. 6d, 
TH ENGLISH CITIZEN. A ‘Series of Short Books on his Rights and Responsbilities. New Volumes, 


THE STATE IN RELATION TO LABOUR. By W. STANLEY 


JEVONS, LL.D., M.A. F.R.S. Crown 8vo. 3s. 6d. 


THE STATE AND THE CHURCH. By Hon. aes Error, M.P. 


Crown 8vo. 35. 6d. 


ECONOMIC PLANTS, A. DICTIONARY OF: ther Histor Products, 


and Uses. By JOHN SMITH, A. L.S. Medium 8yo. 14s. 


A LIFE OF oe By Dr. J. H. W. SrucKESBERG. With Portrait: 


8v0. 14s. ¢ 
; . i os MACMILLAN & CO., LONDON, W.C. ° 
e kd A as e 
. R kos 
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EDWARD PATERSON, 
TELEGRAPH AND ELECT RICAL ENGINEER, 
` 46, LIPTLE BRITAIN, ALDĘRSGATE STREET, E.C., ? 


Manufacturer opElectric Signals, Telephones, Telephone Exchange Boards, Phyfical Apparatus for Schogls and Colleges, 


Messrs. AYRTON AND Perry's ABSOLUTE GALVANOMETER FOR STRONG CURRENTS. á F , 4 


NOTICE —The GOWER-BELL LO UD-SPEAKING TELEPHONE. A limited number of these valuable Instruments, with Royalties 
Sully poigna still be obtained of EDWARD PATERSO®, who is fi jaren to tender jor the erection of Telephone Exchanges or Private Lines in 
o 





* 
. 





any part™of the United Kingdom, As the policy of the PropY¥etor of t atent is now only to rent these Instruments, parties desirous of purchasing 
should lose no time in securing them. : i. 
P a ` W. LADD & CO, : = 
SCIĘNTIFIC» INSTRUMENT MANUFACTURERS,’ . 
e (By Appointment to the Royal Institution of Great Britain, ° 
. ° 11 AND i BEAK STREET, REGENT STREET, W. 


BIDWELL’S SELENIUM CELL. AND OTHER APPARATUS FOR BELL’S PHOTOPHONE. 
PHOSPHORSSCENT POWDER~—very brilliant—for Paint and cther purposes, 3s. per oz. 





a 8 Ph§sical Apparatus of every Description. E ° 
° e ILLUSTRATED CATALOGE, SIXPENCE, 
2 
ğ T l S L E Y & 3 With r12 Engravirgs and 5 Maps of the Stars, $ 
g © Co POPULAR ASTRONOMY. 
"3 = BY 
. OPTICIANS, - . g PROFESSOR S. NEWCOMB, LL.D. 3 
8v0, cloth, price 18s, 
172, BROMPT ON RO A D, S. W, ‘(When we takt tips bosk witten by he of the foremost astronomers,  ẹ~ 
(Close to South Kensington Museum.) mathematically and practically, of the day, we need not fear that, however 
popular, it will be mexact in its language or evasive in its deseriptsons. Nor 
bed are we disappointed in the book before us. Throughout the whole of it we 
THE PHONEIDOSCOPE are struck by the total absence of the defects so common in popular 


. i r RRR writings, . . . It is unlike anything else of its kind, and will be of more use 
An Instrument for Observing the Colour-Figures of Liquid Films under the | in circulating a knowledge TE Astronomy than nine-tenths of the books 


action of Sonorous Vibrationg, which have appeared on this subject of late years.” -Saturday Review, 









Being a visible demonstration of the Vibratory and Molecular Motion of a MACMILLAN & CO., LONDON. 
R Telephone Plate = 
pihe PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive THIS 
amphlet, &c., in Cardboaml'Box, ros. 6d. x 
: MEDICINE 





MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY ys KOE. hin rated 
5. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. | Ys a Certain Cure for all Disorders of the LIVER, STOMACH 


So ot nein Bape AND BOWELS. A Great PURIFIER of the BLOOD; a 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and Powerful Invigorator of the System, in cases of WEAKNESS 
Description of the Harmonograph. Post Free, 2d. AND DEBILITY, and is unequailed in Female Complaints, 








Recently Published, Crown 8vo, 6s. 


EYESIGHT GOOD AND BAD. 


By R. BRUDENELL OARTER, F.RCS, | . 
Ophthalmic Surgeon’ to St Georges Hospital, &e. 


WITH ILLUSTRATIONS., 


` e 

- Both Prof. Helmholtz and Mr. Brudenell Carter’s book? aim at wide usefulness, and are cast 
in a popular form, and both are notable and excellent in their way. . . . In Mr. Brudenell Carter’s 
- more recent book the important theme which has been so gracefully and eloquently advocated by 
Prof. Helmholtz is followed up into its practical and serviceable applications. The properties of 
light, and the structure and fgnctions of the eye, are in theefirst instance explained ; and this is 
done in language so simple and clear that the subject is brought within the easy apprehension of 
persons of the most ordinary intelligence. . . . Mr. Carters volume, although of small compass 
and unpretentious Agpect, is really a most serviceable exposition of the prificiples which are 
concerned in the exercise and” preservation of the human organs of sight, and of the functions of 


sound vision.”-—-Quarterly Review. . 5 : i 
° MACMILLAN AND CO., LONDON. ** é ; p 
? ° š . ` r 
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Mossrs MACMILLAN & 00S NEW PUBLICATIONS. 


NEW BOOKS AT, MODERATE PRICES. 
PRICE FOUR SHILLINGS AND SIXPENCE EACH VORUME: 








. Now ready, Crown 8vo, price FOUR SHILLINGS AND SIXPENCE.9 * 


DEMOCRACY: . 3 


AN AMERICAN NOVEL. Crown 8vo- Price: FOUR SHILLINGS and SENEE: 
*"* Also a Popular Edition, Crown 8vo, in Paper Wrapper. Price ONE SHIMLING, 

“In Democracy we.have a novel written with a distinct political puspose, and qc so deftly managed “that à 
while the pofitical purpose is admirably served, the book is at the same time excellent as a work of art—that 
is to say, as 4n imaginative study of human life.’ ’—Fortnightly Review. a 

“This very remarkable book. . Enforced as it is by all the point which wit and intimate knowledge can 
give to it, this main theme of ‘ Democracy’ has naturally challenged indignant attention in America. It will 
rouse scarcely less debate among English readers, We prefer, however, to lose our notice of this brilliant 


e book in a literary, rather than in a political spirit. From the literary*point of view, ‘Democracy’ seemnis to us 


almost perfect. . . Altogether, ‘Democracy’ iga stnking performance. We trust that it yepresents the rise 
of a new talent of which the world is destined to hear mych more.”—al/ Mail Gazétle. 
“This remarkable book .. . is unquestionably the production of a man of genius. ... There is truly 


marvellous skill in the literary form.” —Spectator. 





Uniform with above. 2 Vols. Crown 8vo. Price NINE SHILLINGS. 


_ UNKNOWN TO HISTORY. By Crartorre M. Yonex. Author of 
“The Heir of Redclyffe.” 2vols. Crown 8vo. Price NINE SHILLINGS. 
Next week, Uniform with above. 2 vols. Crown 8vo. Price NINE SHILLINGS. 


. THE BURMAN; his Life and Notions. By Suway You. 2 Vols. 


Crown 8vo. Price NINE SHILLINGS. 
Just ready, Uniform with above. “Crown 8vo. Price FOUR SHILLINGS and SIXPENCE. 


A MEMOIR OF DANIEL MACMILLAN. By Tsomas Hueuss, 


+ QC. Crown 8vo. Price FOUR SHILLINGS and SIXPENCE, , 
In a few days, Uniform with ‘ Democracy? Crown 8vo, Price FOUR SHILLINGS and SIXPENCE, 
THE BURGOMASTER'’S WIFE; a Tale of the Siege of Leyden. 


By Dr, GEORG EBERS, Author oF ‘The Egyptian Princess, ” &e. Translated by CLARA BELL. Crown 8vo, Price 
FOUR SHILLINGS and SIXPENCE 


In the Press, preparing for Immediate Publication, Crown 8vo. Price FOUR SHILLINGS and SIXPENCE. 
‘ LECTURES ON ART. Delivered. in Support „of the Sornttk a for 


Protection of Ancient Buildings. By REGD. STUART. POOLE, Professor W. B. RICHMOND, E, J. POYNTER, R.A., 
“J. T. MICKLETHWAITE, and WILLIAM MORRIS. Crown, 8vo. Price FOUR SHILLINGS and SIXPENCE 


Now Ready, Large Paper Edition, limited to 250 copies, printed on Hand-made paper, 


JOHN INGLESANT: 


A.ROMANCE. - By J. H. SHORTHOUSE. LARGE PAPER EDITION. 2 vols. Demy 8yo., Price 25s, 
` Also New and Cheaper Edition. 2 vols. Globe 8vo. 125. (Tenth Thousand). 


“It is one of the most remarkable books, not only of the season, but of a good many seasons. It 
contains a series of most effeqive historic pictures, shows a wide knowledge, and real appreciation of matters 
of old time which are left out of sight in the bald crudity of standard histories, and finally is composed with 
a certain grave and beautiful music of Style, which in not a few places is on a level with EORR Sand 
herself.” Fal? Mall Gazette. 


MACMILLAN’S 6s. POPULAR NOVELS. (New Volumes.) 


THE PORTRAIT OF A LADY. By Hengy James, Jun. Author 


of “ The American,” ‘The Europeans,” ee Crown 8vo. 6s. 


JANETS HOME. By ‘Annie Kuary, Author of “Oldbury,” “A 


York and a LancasterRose,” ‘‘ Castle Daly, &e. Crown 8yo. 6s. 


CLEMENCY, FRANKLYN. By Annie Keary. Crown 8vo. 6s. 
CHRISTY CAREW. By the Author of “Hogan M.P.” “The Hon. 


SS Ferrard, ° ke. aie Svo. e 6s. 
. 


am ®e MACMILLAN AND CO., LONDON, W.C. . 


aaa 
Printed by R. Cray, Sons, awp TAYLOR, at 7 and*, Bread Street Hill, Queen Yictoria Street, in the City of London, and published by ‘ 
š MACMILLAN AND Co, at the Office, 29 and 304 M Bedford, "Street, Covent Garden.—Tuv rspay, July 6, 1882. 
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A , WEEKLY ILLUSTRATED: JOURNAL OF SCIENCE .' 


° “To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 
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UNIVERSITY COLLEGE, LONDON. 
The Session of the Faculty of Medicine will begin on MONDAY, 


BROWNINGS `` 


b 
Ohe Sesionof the Faculties of Arts and Laws and of Science will begin A. G ET ee oO Wi A lol Ba x a 
ri 


on October 3 


Instruction is provided for Women in all subjects taught in the Faculties” 


- of Arts and Laws and of Science 


Prospectuses and Copies of the Regulations relating to the Entrance-and- 


other Exhibitions, Scholarships, &c. (value about £2000), may be obtained 
from the College, Gower Street, W C. 
* The Examinations for the Entrance Exhibitions will be held on the a7th 
and 28th ðf September 
‘The School for Boys will re-open on-September 26th. 
gone College ts close to the Gower Street Station of the Metropolitan 
way, 
i TALFOURD ELY, M.A., Secretary, 


. ZOOLOGICAL SOCIETY’S GARDENS, 


REGENT’S PARK. 


The next DAVIS LECTURE wilt be given by-Prof. Martin. ee 

S., in the Lecture Room m -the Society’s. Gardens, Regent's Park, 

this day, THURSDAY, July xgth}.at's o'clock p.m., on * Insects and their 
Metamorphoses.’’ 


GALVANOPLASTIC. CASTS. (Electro- 


f types) of STEGOCEPHALÆ (abyrinthadonts).: The Sgconn SERIES. 
Nos 19- 3: now ready. ' It contains t inals figured in the ard and 4th 
parts of Dr. Ant Fritsch’s work on the‘ F&una der Gaskahle (Permian),”” 
price £5. The Cast, containing 6 nearly entre skeletons in the size of 21 
mm. to I3 ae are so precisely made, that they can be examined with the 


magnifying-glass, 5, 12,720. Very important for every museum of 


.palzontology and comparative anatomy.—Address Dr. ANT FRITSCH, 


Prague, Bohemia, and Cx. Jamract 180, St. George Street, London 
(London Docks). : i 


MAPPIIN. SS WEBBD’sS 
BaN CHESTIA 


PLATE 


e AND 


COMPLETELY 
- FITTED. 





SPECIAL 
DETAILED LIST 
e | FREÈ. 





OXFORD STREET, WEST END; - 


se HO us. "BUILDINGS, E.C., 
LONDON. 
a y o. #2 è j: li 


CUTLERY 


` AU Sizes in Stock.’ 


TELESCOPES. 


Achromatic Telescope, with 24-inch Object-glass of the 
finest quality, 36-inches focus, with Celestial and Terrestrial 
Eye-piece, on Browning’s Improved Equipoised Tripod Stand, 
which enables the observer to command the Zenith, the Tele- 

scope with Rack Adjustment in Case; 


£10 Os: Od. 


CATALOGUE OF ACHROMATIC TELESCOPES, 
ASTRONOMICAL AND TERRESTRIAL, 
SENT FREE BY POST. _ i 


JOHN BROWNING, 


OPTICAL INSTRUMENT MAKER TO THE ROYAL 
OBSERVATORY, &c. 





63, STRAND; LONDON; W.0;;:+ g s 


ar oon 


SCIENTIFIC REQUISITE. , 


ee 




















ANEROID BAROMETER with ALTITUDE ie SCALE, THERMOMETER 
and Compass in Flat Pocket Cfise, various Forms, 


£7 7s. end .£8 83, 
Price Lists of ‘Instruments free by post. 
NEGRETT& & ZAMBRA, 
Opticians and Scientghe Instrument Maktrs 
3 To Her MAJEWY'THE QURRN, . 


HOLBORN VIADUCT. 
Bhanches—s, Cornhill: and 122, Regent Streat. 


E] 
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MICROSCOPES. | LIVING SPECIMENS FOR THE MICROSCOPE. 
Unequalled by any ojher Maker at the same Price. Intending Purchasers . 
s R oher d apply to the Manufacturer, g TOMAS BOLTON, NATURALISTS’ and ina orton 
EDMUND WHEELER, STUDIO, 57, NEWHALL STREET, BIRMI GHAM. ; 
4 k - -e T. B. has last week sent to his subscribers, the Phosphorescent Marine 
48N, Tollington Road, Holloway, N , London. ` © | In‘usoria, Noctiluca miliaris, with drawing and description. He has 
> F out ee cernua, Pe EN ici Esk pion sr ree, 
'wimatella repens, Brachionus ngceolarij imnias annulatus, Ecistes 
MUSEUMS*AND COLLECTORS. Fanus, Cosmarium botrylis, &c. pii Si 7 x sae . 

‘MR. DAMON, of WEYMOU TH, will forward an eau Announcements will be made in pis place of Organisms T. B. - 
abridged Catalogue of his Collections in Natural History PR T i bs 
Bien eran x Pry Mga lee Specimen Tube, One Shilling, post-free. . 

e ritish), MA R D j 7 Twenty-six T P : ; spis ` 
a ty-stx Tubes in course of Six Months. Subscription o, s 
| MARINE ZOOLOGY, &c, &c., &c. : antes Oe | s 
es i an 
Portfolio of Drawings, #éven Parts, 1s, each. N 
.* SIR WILLIAM THOMSON’S he : - : 
- PATENT GRADED GALVANOMETERS.» MIŅERALOGY» AND GEOLOGY. 

Mr. JAMES WHITE, 241, Sauchiehall Street, Glasgow, is now prepared The following. NEW MINERALS have latély been received by Mr. 
to supply Galvanometr pontructed,. in accordance with Sir William | HENSON :— to N ” X a 

omson’s Patent, Dec. 1887. - { 

These instruments are Portable Galvanometers of two classes—one CRYSTAL PRISED. ELE ON ORTE CRSA "DECHENITE, ang 
designed for measunng Electric Currents and the other for measuring ig BASTNASITE; > 
Differences of- Electre Fornnal i ia PR en . For Chemical Pusposes? ORANGITE and THORITE.. 

© to rae Current Galvañometer meabures Currents of from o'or of an ampère | A LARGE SEIECTIONwf ROCK SPECIMENS andaMICROSCOPIC 
pohe Potential Salvanómeter measures differences of Electric Potential HAMMERS, aero H AMMER STRAPS P 
of from o x of a volt to 200 volts. e ow? 7 3 

PRICES.—Potential Galvanometer, with Contraling Magnets, Flexible PRIVATE LESSONS AND EVENING CLASSES, 
Electrodes, &c., £20. Current Galvanometer, do. do, £15. Blowpipe Cases and A pparatus. - a 
THE AUSTRALIAN MUSEUM,|- |. Catalogues free. ; 

SYDNEY, NEW SOUTH WALES. SAMUEL HENSON, 3 
pre 7 A ‘ ° 
“The Trustees of this Museum are desirous of obtainmg, by purchase or | & .277, STRAND, LONDON, -~ 
+ exchange, Skins and Unarticulated Skeletons cf large Mammals, other than à 2 
Domestic Animals. Skins to contain Skulls, Legs, and Arm-bones com- Opposite Norfolk Street, 
plste, Skull and Antlers of Irish Ek Cervus megaceros (Hartm.), or = 
plaster casts of the same, are'require fal eras W ea . 
-° Detailed Lists should be sent of Specimens offered, with the price (f o. b.) THE QUARTE RLY REVIEW, No: 307, - ‘ 
of “each , or Lists of the Specimens required in exchange. Will be Published on SATURDAY, July xsth. - 4 
s, Sex, Size, and full particulars'of Specimens to be stated. CONTENTS. ` y 
É Sydney, N.S.W., 251h May, 1882. ED. P. RAMSAY, Curator. I.—TKE FALI OF THE MONARCHY OF CHARLES I. 
ELECTRICA HT MR MATTHEW ARNOLD ON WORDSWORTH AND 
: RICAL AND SCIENTIFIC APPA- rE 
RATUS.—New Edition of our complete and comprehensive Descriptive tae Asante EMERGES RECORDS OF HER LIFE. i 
Catalogue of Electric Applances, Instruments, and Materials, fully V.—CHINESE AND BABYLONIAN @ITERATURE. 
Illustrated 72 pages, post free, Four Stamps. pecial Terms to VI.—NATURAL SCENERY. i £ 
` Science Teachers and Schools.—H. and E. J. DALE, Manufacturing VII.—STATE AND PROSPECTS OF AGRICULTURE: 
Electricians, 4, Little Britain, London, E.C. z Vill MEDIEVAL ] HYMNS. see 
- To SCHOOLMASTERS, Heads of Colleges, KTHE PARALYSIS OF GOVERNMENT; ae 
_ and Professors of Physics, wanted, by a Practical and most Proficient x JOHN MURRAY, Albemarle Street. a . 
Workman, a Re-engagement as Teacher of Mechanism or Attendant at 7 
Physical Laboratory. The highest Testimonials as to qualifications, | Every Friday, 2d., post free, 2fd+; Yearly, post free, ros., rod. Just Pub- 
ery 
a &c., J. L., Milton Villa, Milton Road, Cambridge. k lished, Part VIII. (June, x882) Prce 1s., post free, 1s 2d. Now 
l Ready, cloth, price ros. 6d., Volume I., comprising numbers of Know- 
DIAMONDS IN MATRIX 2 Teom om the commencement (November 4, 1881), to No, 36 (May 
e x 6, 1882), 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has * 5 
- @ sale Specimens of ‘the above 3 also Cut Precious Stones in all Colours. KNOWLE DGE, for July 7s contains :-— 
Precious S lued and Antiquity of Man in Western Europe—lV., by Edward Clodd —How 
. _ Precious Stones valued and bought. . to oe ong HI. (Ilustrated) Th Spectrum oF Ge 
» FR STREET, SOHO, W. i Pells, r. W. Huggi R.S. (Illustrated) —Aids to the Study o! 
a TAAA Sar as bap, Sete eal 
š . esorts, re aviland, aR, ERM. nd:— Future 
e e* GEOLO GICAL HAMMERS Sources of our Food Supply : Australasia, by Percy Russell —Shake- 
: $ speare Studies. —Guide to the Alps —Tncycle Riding for Lrdies.—But- 
OF NEW AND IMPROVED PATTERNS AND MATERIALS. s and Maths oe er oie for the ee we 
s oi k os -—Answers to Correspondents.—Mathematics —Chess.—-Whist, 
A large and new Stock for selection for all kinds of Geological Field Work. a ‘Knowledge’ is the best and most useful magazine published.”"—Vanity 
Drawings of Patterns and Prices on Application. air. . 4 
$ : XN +75» we. 
è Slings e: pri pake for Hammers, &e. 5, alo Clinaméfers, Pocket Tenes s London: WYMAN & SONS, 74, 75, Great Queen Street, W g 
sels, Collec ags, and allñecessaries for outdoor geological work, at ; PRT: 
ols $ ee E aS =] THE ENTOMOLOGIST’S MONTHLY 
, bo aa : MAGAZINE. x 
Extensive Geological Repository, 4 es ere a . 3 aati 7 A 
= rice Sixpence, Monthly, 24 pages 8vo, with occasio. ustrations 
88, CHARLOTTE STREET, FITZROY SQUARE, W. Conducted by G G. Banners, J w, Dovazas, R Mglacman, ER, $. 
oe E. C. Ryg, F.Z.S , E. SAUNDERS, F.L.S, an . STANTON, F.R S. - 
3 . 
$ GEOLOGISTS HAMMERS, This Magazine, cemmence®? in 1864, contains standard articles and notes 
Pick-shaped Hammers, 356d, 45., 4s. 6¢.; Square Head and Cutting an al subjecta connected with Entorcology, and especially on the Insects of 
3d, 25 6d, 35. i ammer, ss. H e British Tsless ; 
Tage en ada rig 6s. arene oa. aye ioe, ar a Subscription—Six Shillings per Volume, post free. The volumes com- 
Portable Hammer and Chi®l in Case, 6s. @¢., 7s. 6d., 8s.6¢@. Steel Chisels, | mence with the June oe in each years ® 5 
S da Is.as. 6d Strap and Hammer Holder, 25., 3s. Glasa-capped Boxes Pape I. to Rabe (rongy, pane | ae coth) may, ree ai 
s į e entire set to gate, al in ei + $ 
from Bee deen. Serd Trays froi’ Ae Gd. per gross. Specimen Tobes vols, may be had separately oreogether, at 7s. each - 
: ° Caiglogues Post Free. London: JOHN VAN VOORST, 1, Paternoster Row. ae 
- © THOMAS D. S USSE a N.B.—Communications, &c., should be sent to the Editors at the above 
. 48, Essex Street, Stragd, London, W.C. dress. 
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LA SEMAINE FRAN PRISE : a Weekly 
Newspaper and Review in ‘the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3d., through Booksellers, and at 
the Railway Bookstalis. Office, 37, Southampton Street, Strand, W.C. 

LA SEMAINE FRANCAJSE: Journal Francais ‘pour 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 33¢., en timbres poste. Abonne- 
ment franco par la post: an, 25s. 2d.; six mois, 7s. 7d. Prix 3d. 
chez tous les librairies eaux gaes des chemins de fer. Ons’abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, W.C. = 

LA SEMAINE FRANCAISE.—*‘La Semaine Fran- 
çaise’ has been brought out in Londen for the benefit of thpse English 
readgrwho may wish to study contemporary French frorf€all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits FRANCIE i 

LA SEMAINE FRANÇAISE.—“ The numbers. before 
us are full of good things. . © It will be far better for most than any - 
one of the best papers publica in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many household» where French is quitvated. Thé printing is very well 


done.” —Queen, e 
ERMS or SUBSCRIPTION i:— s d 
Three Months see ene can" a. 3 10 $ 
Sıx LJ e 


oof 7 7 
Twelve ,, ane ane ons ‘ete i w 15 2 
$.0.0. payable to T Spanswicx, ateKing Street, Covent Garden, W.C. 


Publishing Office, 37, SouthaneptomStreet, Strand, W.C. 
. THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted t@ the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters e 
Review OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
- RECORD. Š 


oe eee one ae ae 





The Organ of the Country Brewers. 
“The Brewers’ Guardian ” is published on the evenings of every alternate ` 
‘Tuesday, ‘and ıs the only journal officially connected with brewing interests. 
Subscription, 16s. 6¢@ per annum, post free, dating from any quarter-@ay. 
Single copies 1s. each. Registered for transmission abroad. 


Offices—s, Bond Court, Walbrook, *Lendon, E.C. 


' THE “HANSA” 


Published since x864 in Hamburg, is the only independent professional 
paper in Germany dedicated exclusively to Magitime Objects. Essays, 
critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to at least; frequent supplements and drawings. Subscmpt.on 
atany time; preceding numbers of the year furnished subsequently. Price 
ras. for twelve months. ddvertisements 4d. a line widely spread by 
paper; considerable’ abatement for 3, 6, 12 months’ insertion. Business 
Office: Aug Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Freeven, M.R., Hamburg, Alexander Street. 8, 





s - n the ist‘of every Month. p 
TRIMEN’S JOURNAL OF BOTANY, 
‘ BRITISH AND FOREIGN. 


` New Series. Edited by James Brrfren, F.L S., Bntish Museum. 
Contents —Original Articles by leading Botanists —Extracts, and 
Notices of Books and Memoirs —Articles in Journals.—Botanical News.— 
Proceedings of Societies. » 
Price 1s 3d. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & Co., 54, Hatton Garden, E.C. 





16s. per Ann., 20s Post Free. 


DER NATURFORSCHER. 
Wochenblatt zur Verbreitung der Fortschritte in den 
j Naturwissenschaften. 
Herausgegeben von Dr. WILHELM SKLAREK. 


A Weekly Periodical devoted to Natural Science. 52 Nos., 16s. Speci- 
mea Numbers may be had through any Foreign Bookseller. 1882 will com- 
mence the XVth volume bd 


Berlin: DUMMLERS, 77, Charlottenstrasse, S W., and all Booksellers, 








a j 


On the rst'of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 


- Edited by Joun T. CARRINGTON, 
X With the Assistagre of 
Freperick Bonn, F.Z S. | pm A. Power, M D. i 
Epwarp A. Pirca, F LS e e Jenner Weir, F.L.S. + 
F. Bucuansn Wurtz, M.D. oe ore 
Contains Articles by wellkwown Entomologigts on all Branches of the 
Science ; on Insects njurjpus or. beneficial go Farm or Garden: Notes on 
Habis, Life-Histories; occurrence of Rarities, &c.; there are Monthly 
Lasts of Duplicates and Desiderata 
Numerous Woopceyr ILLUSTRATIONS, to the printing of which especial 
attention 1s given, and occasional LITHOGRAPHED and Curomo-Lituo- 
GhAPHED PLATES. 2 8 


e 
SIMPKIN, MARSHALL, & CO.. Staticners’ Hall gourt 


-| Preface. ` j 


» Systemauc Examination af Compound Inorganic Substances. 
' Condensed-View of the Blowpipe Reactions 


UELECTRICITE. 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


°°" REVUE HEBDOMADAIRE, : 


Scientifique, illu&trée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
` progrès de l'électricité =- e > > 


Rédacteur en chef: W. de FONVIELLE. © 
E. de CLISSON : Directeur. 
Subscription Yearly, 16s. ; Six Months, 9s. 
Agency for England and Colonies— 

LE FEVRE AND CO, ENGINEERS, 
26, BupGr Row, CANNON STREET, LONDON. ` 
Specimen Copy sent post free. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY, 
Third Series. Edited by J E. Harrine, F.L S., F.Z.S., Member of the 
_British Ornithologists’ Union ; contains— 

Origgnal Articles by well known naturalists in every branch of zoalogy 
habits of animals ; arrival and ceparture of migratory birds ; occurrence uf 
rare birds; distribution and migration of British fresh-water fish; new or 
rare manne fish; local acnana; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to thore who delight in natural history. 
Reports of the Limean, Zaological, and Entomological Sceeties.* Reviews 
of natural history beoks. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoolbgy. 
There are occasional woodcuts. ` 

JOHN VAN VOORST, x, Paternoster Row. ' 


NORTH BRITISH - AGRICULTURIST 


is the onl Apriciltural Journal ia Scotland, and circulates extersiveiy 
amongst Landed Propñetors, Factors, Farmers, Farm-ba:lffs, and othe: s 
interested in the management of landed property throughout Scotland 
and the Northern Counties cf England. . 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon m 
time for the evening mails, and contains Reports of all the pnncipal Briush 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication ; Q 

The Veterinary Department is edited by one of the leading Veterinarias s 
in the country, and is ınvalnable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under ase. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture 
sng ah the principal Agricultu<l Associations throughout Great Britain and 

reani 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3¢. By post 

Offices—377, High 
London, r 

Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. ° 


ESTABLISHED 1843. 


With Coloured Diagram af the Spectra of the Metals of the Alkalies and 
g Alkaline Earth, and Illustrations. ° 


BLOWPIPE ANALYSIS 


e Extra Foolscap 8vo, price 4s 6d. 


Authorised English Edition ty James Taytor and Wacuam E, Kay 
= of the Owens College, Manchester a 





ald. Anrual Subscription, payabie m advance, 143 
treet, Edinburgh; and 145, Queen Victoria S.reet, 





The present English Translation contains the Author's latest Ccrrectn n» 
and Additions, and has been pnnted under his personal supesv.s un 
Amongst the additi ns will be found the Author's $; stematic Cous of 
Analysis, an extended description of Bunsens Flam® Reactions, ard t e 
Reactions wth Alyminium Plate proposed by Ross as a subst.tute tur 
Charcoal. ye y ra 
: CONTENTS. È 


" d 

Examples for Practice. , keg ee 

Apparatus and Reagents. £ 
The Operations of- Blowpipe Agalysis. ~ 

-Bunsen’s Flame Reactions. :. ,- 

Special Examination for Certain Elements in Combunaticn. 


e- 
e a 
e 


Tabular View of the Behaviour of the Eamh, Alkahs® 
‘aa alone and with Reagents, lg@re the Blowpipe 
ndex sa? So 

MACHILL&N $È CO., LONDON. p 


and Metalle Oaide 
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MR. MURRAY'S LIST OF NEW WORKS. `- 


The FUNERAL TENT of an EGYPTIAN QUEEN (Contemporary with Solomon), 


lately diséovered nearly perfect at Thebes. 


Printed # Colours, in fac-simile, with Translations and Explanatory Notices. 
To which are added the latest discoveriestat Thebes, Meidoum, Dashoor, Sakkarah, &c. 
Author of “ Nile Gteanings.” With 30 Plates, Royal 8vo. 


By V.LIERS STUART, M.P., 
e 


18s, « 


WINTERS ABROAD: Some Information respecting Places Visited #y the Author on 
account of his Health. Intended for the Use and Guidance of Invalides. By R. H. OTTER, M.A. Crown 8v0. 975. 62, 


‘ AUSTRALIA: . ‘THE RIVERINA, 
Melbourne. ALGIERS. 
ne Tasmania, ° EGYPT. bd 
° Sydney. ‘ Cape of G@op Horr, 
Queensland. Davos. 


1 8 - ° 
ALBERT DURER: His Life and Works.® By Prof. Moriz Thausing, Keeper of the 
Albertina Collections at Vienna. Translated from the German, Edited by FREDERICK A. EATON, M.A., Secretary of 
the Royal Academy. With Portait and other Illustrations. 2 vols., Medrum wo. 42s. É bd © 


SUMMER TRAVELLING in ICELAND. Being the Narrative of Two Journeys acréss 

the Island by Unfrequented Routes. With Historical Introduction and some His@s fðr a Tour in Iceland. By JOHN 

° COLES, Instructor in Practical Astronomy, Royal Geographical Society.” With a Chapter on Askja. By’ E. DELMAR 
MORGAN, F.R.G.S. With a large Map of Icelapd and 20 Illustrations. Svo. 185. 


The REVISED VERSION OF THE THREE FIRST GOSPELS, Considered in its 
Bearings upon the Record of Our Lord’s Words and Incidents in His Life. By F. C. COOK, M.A., Canon of Exeter, and 
Editor of ‘‘ The Speaker’s Commentary.” 8vo. gs. 


JOHN MURRAY, Albemarle Street. : 
e 
NOW READY. DEMY 800. PRICE 30s. 


° PROFESSOR W. K. CLIFFORD'S MATHEMATICAL PAPERS. Edited by 
oes TUCKER, M.A. With an Introduction by H. J. STEPHEN SMITHS, M.A, LL.D, F.R.S., &c. Demy 
VO. 30s. A 
“Mr. Tucker has performed his long-task with the utmost faithfulness . .,. Professor Clifford’s own choice of his editor has 
been abundantly justified. These papers with the popular treatise on the ‘ Common Se&se of the Exact Sciences,’ now in the hands 
of Professor Rowe, will form the most enduring monument of Professor Chifford.”’— The Times. - 
MATHEMATICAL FRAGMENTS: being Facsimiles of his unfinished Papers, relating 
to the THEORY OF GRAPHS, by the late W. K. CLIFFORD, F.R.S. Feap. folio. 10s, 6d. œ 
RECENTLY PUBLISHED. TWO VOLUMES, 8vo. PRICE 25s. , 
LECTURES and ESSAYS. By W. K. CLIFFORD, F.R.S., late Fellow and Assistant 
Tutor of Trinity College, Cambridge; Professor of Applied Mathematics and Mechanics at University College, London. 
Edited by LESLIE STEPHEN and F, POLLOCK, with an Introduction by F. PoLLocx. With Two Portraits. Two Vols. 8vo, 25s. 
“To appreciate the variety and the originality of the ideas which he presents to us, it 1s necessary to read the book itself,‘for it 
treats in some form or other of nearly all the subjects of deepest interest in this age of questioning.” —~ Zhe Times. 
SEEING and THINKING. By W. K. CLIFFORD, F.R.S. With Diagrams. Crown 
8vo. 35. 6d. (Nature Series). : 
i MACMILLAN AND CO. LONDON, W.C. 


NEW ZEALAND. 


Just published, price £1 14s 
The Undersigned has on Sale—A large variety of New Zealand Ferns, PHILOSO PHICAL TRAN S ACTI ONS. 
pressed in Books, at from gs to 52s 6d per Book, a few Copies of ‘‘ Ferns The FELLOWS of the ROYAL SOCIETY are hereby informed that the 
andy Fern Allies of New Zealand,” by G. M. Thomson, F..LS , Science 


, A First Part of the PHILOSOPHICAL TRANSACTIONS, Vol 173, for the 
e ‘Twacher in the High Schools, Dunedina, Otago, price 12s., Gully’s New 


year 1882, 15 now pubhshed, and ready for delivery on application at the 
Zealand Scenery in Chromo—Sets cf Fifteen Pictures, price Five Guineas | Office of the Society ın Burlington House, daily, between the hours of ro 
per Set; Burton Brother’s Photography—Southern Alps, Lakes, Hot | and 4. 
wings, &c., &c. Plates 8 X 6, mounted, 23s. per dozen Stereoscopic WALTER WHITE, 
Slides, xg$ per dozen. Specimens of Tgmber, Coal, Marble, Stone, and Assistant Secretary, R.S. 
other Minerals on view. 
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Burlington House. 


REE ERAS. 


MR. BRYCE WRIGHT’S NEW SHOW ROOMS are 
NOW OPEN, containing the 
FINEST & LARGEST STOCK OF MINERALS 
IN EUROPE, 


From whic® selections may be made. : 
Extensive Series of Meteorites, Stone, Bronze, and Wooden 
Implements, Glass-capped Boxes, &e. Boxes sent on approval 
to any part of the world. oe 5 


BRYCE WRIGHT, . 





W. G. INNES, - à 
NewZealand Agency, 34, Great St. Helens, EC 





Demy 8v0, 244 pp- price 75 6a., cloth. 
THE FUEL.OF THE SUN. 
By W. MATTIEU WILLIAMS, FRAS, FCS. 
SIMPKIN, MARSHALL, & CO., Londdhe 





e 
NEW WORKsBY PROF. OWEN. 
Now ready,gin crown Sy0.gprice 5s., cloth 


f EXPERIMENTAL PHYSIOLOGY, ITS 


BIWNEFITS to MANKIND; with an Address on Unveiling the Statue 


£ Willi H y at Folkestone, Augtt 6, r88 B ICBARD r 
OWEN, QB., MD ý FRS , &e., Foreign ‘Associate of the Institute MINERALOGIST, AND EXPERT IN GEMS, 
’ 
ë oprane: e London: LONGMAÑS & CO. 204, REGENT STREET, LONDON formerly go, Gt. Russell St.).. 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamjn Franklin, proves’ 


Yearly Se -a ee es SE ewe 2 2B e conclusively that a Conductor made of Copper of adequate size 1s the bess 
; Half-yeariy im ae we we we, TG 6 Š of all appliances for the protection of every description of building from the 
s y destructive effects of hghtning. e 


Quarterly > o IN 1 7 6 


To the United Stateg, the Continent, and all places 
within the Postal Union :—e z 
7. Ss. d. 
Yearly . . 9... 2s  . 30 6 


Ay ee aa eTa 
arteri e a 3 ee ee eS fed 


Post Office Orders payable to MACMILLAN & CO. 


- CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s, %2. od. per Line after. 
4 





° s d, 

One-Eighth Page, or Quarter Column . % . . 0 18 6 
Quarter Page or Halfa Column, . . . - II5 0 
galr a Page, or a Column. es .» . . 2+ 35 0 
hole Page . . 1. 1 aare e 6 6 OO 


OFFICE: 29, BEDFORD STREET? STRAND, W.C. 








NOW READY, large Bvo, cloth, @90 pages, 106 Woodeuts, price Eight 
Shilhngs. e 


GEOLOGY of the COUNTIES of ENG- 


LAND, and of ORTH and SOUTH WALES. By W., JEROME 
HARRISON, F.GS, Science Demonstrator for the Birmingham 
School Board, late Curator Leicester Town Museum. 


To the detailed description of the Geological Features of each County, 

_ there are added lists of the Local Scientific Societies, Museums, Maps and 

Memoirs of the Geological Survey, and the more important books and 

papers written by private workers. 
- 


Revigws t=- 

“We have tested it in many ways, and find that in almost every case the 
latest thformation, even when published in journals of very restricted circu- 
Jation, has been discovered and made use of. There are numegous excellent 
woodcuts... We can heartily recommend this b8ok as a convenient and 
rehable work of reference "—Wature. 

“We sincerely compliment Mr. Harrison on producing a good and much 
required wark of geology, which will save a student, not only much personal 
research and time, but put jm on the track of almost everything geological 
which England and Wales can offer to him Not only have we here a clear 
outline of the geology of every Enghsh and Welsh county, illustrated by 
sections, characteristic fossils, &c ,.but a list of the papers and other works 
published thereon, as well as a reference to the museums where the chief 
collections of each county may be seen and studied. Mr. Harrison has 
boiled down something like four thousand papers, in order to acquire all 
this useful information, and he has arranged all he has to say clearly and 
well, This ought to be, and deserves to be, a very successful book ”’— 
Scrence Gossip. 

““It deals with each county mn alphabetical order, and describes in a man- 
ner at once concise and lucid, the principal*characteristics of its geological 
formations, thew fossils, and economic products., . It need hardly be 
said that Mr. Harrison writes with a sctentific skill and authority of ad- 
mitted weight. The value of the volume is much enhanced by numérous 
ulustrations.”’—-Lezcester Chronicle and Mercury. 


London: KELLY & CO., 51, Great Queen Street, W.C., and 
SIMPKIN, MARSHALL, & CO, Stationers’ Hall Court, E C 


The MORPHOLOGY of the SKULL. By 


W, K. PARKER, F.R.S., Huntenan Professor, Royal College of 
Surgeons, and G. T. BETTANY, B.Sc., Lecturer on Botany ın Guy’s 
Hospital Medical School. Illustrated. Crown 8vo. xos. 6d. 


MACMILLAN & CO., London. 


METALS and their CHIEF INDUSTRIAL 


APPLICATIONS. By C. ALDER WRIGHT, D.Sc., Lecturer on 
Chemistry in St. Mary’s Hospital Medical School. Wath Illustrations 


MACMILLAN & CO., LONDON. 
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NEWAELE. & Co.’s 


PATENT 


COPPER LIGHTNING CONDUCTOR, . 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, ro Insulators being re 
only ONE SHILLING per Foot for the standard size, w. 
in any storm. 


R. S. NEWALL’ & CO., 
130, STRAND, W.C. ; 36, WATERLOO ROAD, PIVERPOOL, 
. 68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHBAD-ON-TYNE. 


AMATEUR PHOTOGRAPHY. 


° T ee er ee 
MARION & CO supply every requisite at Moderate Prices, and of the 
i est Quality ` 
The New Patent CAMERA AND CHANGING BOX IN ONE, called 
after the Inventor, 


THE ENJALBERT. ?’ 
(N.B.—Equal to a Camera with Four Double Backs ) . 
b 


The SET No. x for plates 
64x43, comprises Marion and 
Co’s View Lens, the EN- 
JALBERT Camera, x extra 
Drawer, 4 inner Carners, Lea- 
ther Case, ‘Impod Stand, x 
Gross Britanma Dry Plates, 
Chemicals, Trays, “Measures, 
“Washing Apparatus, Lamp, and 
‘Box with partitions, £25. 

The SET No, 2, for plates 
84°x 64, with Apparatus as 
above, £30. 

The SET No 3, for plate 
10X8 (with only four Cameras) 
i < £39. 

MARION & CO’S STUDENT'S or BEGINNER’S SET of APPA- 

RATUS, £2105 Complete wrh Lens, Camera, Stand,-Dishes, &c., &c. 
MARION & CO.’S STUDENT’S PRINTING SET, £1 5s- 
MARION & CO’S ACADEMY CAMERA, for Artists, Tourists, Mih- 

tary Men, &c , complete with x dozen plates— 

No r Size, plates r4 inch square „e > 
No.2 , plates 2inches square se see me o £3 5 0 
No.3 ,, plates 3} inches square . oe 4 5 0 

MARION & CO. are Manufacturers of the Britannia Dry Plates, so well 
known for their excellence and moderate price. 

Arrangements made for instructmg Beginners, &c., &c 

Amateurs’ Negatives developed. printed, and enlarged. 

All photographic requisites kept ready for purchase, and made to order 
with every latest contrivance and appliance. 4 ‘ = 


MARION & CO., ° 
22 AND 23, SOHO SQUARE, LONDON, W. 
WANTED, Clean Copies of NATURE, No 472, 
for November 14, 1878. Address— Office of 
NATURE, 29, Bedford Street, Strand. 
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New Self-charging Induction Electrical Machine. 


SOLE AGENTS: 


EF. 


34, MAIDEN LAWNE, 


E. BECKER & Ges 
COVENT GARDEN, LONDON, W.C. 


- ` The chief advantages of these machines are their independence of the degree of humidity af the atmosphere ; they are selfchurging, 
reguwtng nether jrichon nor any outede initial charge to throw them into action ; thar- cheapness and-comtpactness.” s 


G. Gore, F.R.S., of the Institute of Scientific Research, Birmingham, wites .as follows concerning aur Io}-inch plate 


. 
Illustrated Description and Price List sent post free on application to F. E. BECKER RND Co., 34, Maideg Lane, Covent 


, 


Dr. 
machine :—‘‘I may inform you that I have obtamed sparks 53-inches long from the.machine yo sent me.” 
- Garden, London, W.C. é 
. 
° : a : 


uired, and it costs 4 © 


. ' 
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EDWARD PATERSOW,. <9 


TELEGRAPH AND ELECTRICAL ENGINEER, 
76, LITTLE BRITAIN, *ALDERSGATE STREET, E.C., 


Manufacture of Electric Signals, Telephones, Telephone Exchange Boards, Physical Apparatus gor Sas and Colleges. 
? Messrs, AYRTON aND Purry’s ABSOLUTE GALVANOMETER FOR STRONG CURRENJS. . 


NOTICE.—The GOWER-BELL LOUD-SPEAKING TELEPHONE. A™@imited number of these valuable instruments, aii Royalties 
epared to tend: 
Patent is now only to vent these Instruments, parties desirous of purchasing 


fully paid, may still be obtained of EDWAED PATERSON, who is 
any part of the United Kingdom. As the policy of the Proprietor of t 
should lose no time in securing then. 





NON-MAGNETISABLE WATCHES, 


WATCHES which cannot be  MAGNETISED,” constructed at 
the recommendasion of W. Crooxzs, Esq., F.R.S., and as exhibited at the 
Electrical Exhibition, Paris. 

E. DENT & CO., Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich. 

Only Addresses :—6r, Strand, and 34, Royal Exchange, London. 


N.B.--Watches can be converted to this plan. 


NOTICE OF REMOVAL. 
JAMES HOW & CO,, 
SCIENTIFIC INSTRUMENT MAKERS, 
e 73,"FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE ST, AND 2, FOSTER Lanz). - 


HOW'S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP 
i Rock Sections and other Objects fcr the Microscope. 








BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 
reland ` 


It writes almostinstantly Full Black. 
Does not corrode Steel Pens, Blotting-paper may be applied at the 
Is cleanly to use, and not habletoBlot. | moment of writing. 

Can be obtained in London, through Messrs. BARCLAY & Sons, Farring- 
don Street; W. Epwaxrps, Old Change; F. Nawezry & Sons, Newgate 
Street; J. AUSTIN & Cos Pake Street, Liverpool; and to be had of all 

tationers, 


BEWLEY & DRAPER (Limited), Dublin. 


The PHOTO-CHEMISTRY of the RE- 


TINA ..and VISUAL PURPLE. Translated from the German of 
Dr. KUHNE, and Edited, with Notes, by MICHAEL FOSTER, 
M.D., F R.S.  8vo, price 3s. 6d. 


A TEXT-BOOK of PHYSIOLOGY. By 
@ MICHAEL FOSTER, M.D. FR.S. New Edition, Enlarged, with 
@ © additional Plates 8vo 21s. 


The ELEMENTS of EMBRYOLOGY. By 


Flows easily from the Pen. 





MICHAEL FOSTER, M.D, F.R.S., aad F, M. BALFOUR, MA.’ 


Part I. Crown 8vo. 7s 6d. 


PRACTICAL PHYSIOLOGY: an ELE- 
MENTARY COURSE of. By Dr M FOSTERSF.R S., assisted by 

; J. LANGLEY. Fourth Edition Crown 8vo. 6s. 
PHYSIOGRAPHY: an Introduction to the 
Study of Nature. By Professor HUXLEY, F.R.S. With Coloured 


Plates and Woodcuts. New and Cheaper Edition Crown 8vo. 6s. 
[Fourteenth Thousand. 


ELEMENTARY BIOLOGY: a Course of 
Practical Instruction ın. By Pro. HUXLEY, F.R.S., and H, N. 
MARTIN, M.B., D.Sc. Third Edition. Crown 8vo® 6s. 


The OSTEOLOGY of the MAMMALIA: a 
` Series of Lectures. By Phœf. W. H. FLOWER, F.R.S., F.R.C.S. 
With numerous Ilusgations. New, Ed-tion, Enlarged. Crown 8vo. 


105, 6d. 
s MACMILLAN & CO/, LONDON. 
GREEK ard ROMAN COINS. Catalogue 
of the Cdilection formed by GEORGE SIM, F.S.A. Scot. Edinburgh, 
e #0, price 215 SA 
MACMILLAN & GO. LONDON, | 





at® 


r for the erection of Telephdne Exchanges or Prive Lines in 





R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


AND 
INTENSITY’ COIL MAKER? 
PRICE LIST, FOUR STAMPS. ° 


55, SIDMOUTH STREET, LONDON, W.C. 





‘SECOND EDITION, 
GRIFFIN’S . 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8va, 480 pp., Illustrated with 1,600 Woodcuts. 
° 
Most Complete and Cheapest List of Apparatus. . 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 


LONDON, W.C, 


s. ©. TISLEY & oo, 


OPTICIANS, 
BROMPTON ROAD, SW. 


(Close to South Kensington Museum.) 


THE PHCNEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, 





172, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 5 


Pamphlet, &c., in Cardboard Box, ros. 6d. 
e 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. AN Materials supplied for 
Experimental Purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph. Post Free, ad. 





A CERTAIN 
REMEDY 





THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


t 


s F A es 
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Messrs. MACMILLAN | & 00S NEW BOQOKS. - 
A TEXT-BOOK ‘OF GEOLOGY. 


s .* 








; BY ARCHIBALD GHIKIE, F. R. S; ° 
Diréttor-General of the Geological Surveys, With numerous iada Medium 8vo. [Fust ready. 


GEOLOGICAL SKETCHES, - 


AT HOME AND ABROAD. > à. 
. BY ARCHIBALD GEIKIE, ERS, ` 


a — Director-General of the Geological Surveys of the United Kingdom. With Illustrations. 8vo, 10s, 6d. 
+ 


“The literary skill shown iSe remarkable, the local colouring of the places visited: are reproduced with , 

accuracy, and the various incidents of travel told with vivacity and skill. ‘The knowledge of an accurate man 
- of science joined with what does not always go together, the pn of a ready writer, has produced a readable, 
interesting, and valuable work.”— British Quarterly Review. 

“ Most of the essays in this volume are records of geological rambles, and thus afford full scope for just 
that kind of writing in which Dr. Geikie excels . . . when it comes to portraying the features of a landscape, 
no other geologist in this country can use his pen with equal effect. Almost instinctively Mr. Geikie seises - 

. the characteristic points in a scene, and imprints thêm on his page in rich and appropriate language. In_ one 
sentence he employs phrases which possess the rigid accuracy that is begotten only of scientific training; yet * 
into the next sentence he throws a feeling for the beauties of the scene, which is in many cases worthy of a 

+ poet.” — The Atheneum. 
* From beginning to end the book is jnteresting, and in many parts it strikes us with a deep sense of 
the majesty of science.” Pall Mall*Gazette. , 


NEW BOOK BY THE AUTHOR OF “ECCE HOMO.” 


NATURAL RELIGION. 


By the Author of “Ecce Homo.” 8vo, 9s. 





NATURE SERIES. NEW VOLUME. | 


THE SCIENTIFIC EVIDENCES OF ORGANIC EVOLUTION. 


By G, J. ROMANES, M.A, LL.D., F.R.S., Zoological Secretary to the Linnean Society. Crown 8vo. 2s. 6d. 


[Zz a few days, 
ENGLISH MEN OF LETTERS. Edited by JOHN MORLEY. {New Volumes.) Cowi 8vo, 2s. 6d, each. 
DICKENS. By A. W. WARD. | GRAY. By E. W. Gosse. 


“Mr. Ward has executed a difficult task with considerable literary facility, He has presented the leading facts in Dickens's fée 
compactly and in an attractive style.”— British Quarterly Review. 


GOLDEN TREASURY SERIES. New Volume. ` 


MOHAMMAD. THE SPEECHES AND TABLE’ TALK OF THE 


PROPHET, Chosen and Translated§ with an Introduction and Notes, by SPANLEY LANE-POOLE. 18mo. 4s. 6d. 
- THE ENGLISH CITIZEN. A Series of Short Books on his Rights and Responsbilities. New Volumes. 


THE STATE IN RELATION TO LABOUR. - By W. STANLEY 


JEVONS, LL.D., M.A., F.R.S. Crown 8vo. 3s. 6d. 


_ THE STATE AN THE CHURCH. By Hon. ARTHUR Extsro7, MP. 


Crown 8vo, 3s. 6d. 


. ECONOMIC PLAN TS, A DICTIONARY OF: their Histon: Products, 


and, Uses, By JOHN SMITH, A L. $. Medium 8vo. 14s. 


— EIFE OF KANT. By Dr. J. H. W. SrvoKMNBERG.- With Portrait. 


BYO: 14s. 


< MACMILLAN & CO. LONDON, WC. ° . 
e 
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MICROSCOPICAL ECTENGE i 


Edited by 
E. RAY LANKESTER, M.A. F. R.S., F.LS., 


**Fellow of Exeter College, Oxford, and Jodrell Professor of 


Zoology in University College, London. 


e 


With the co-operation of 
F. M. BALFOUR, LL.D., F.R.S., F.LS., 


Fellow of Trinity College, and Professor of Animal Morphology 
-in the University of Cambridge ; 


W. T. THISELTON DYER, M.A., F.R.S., F. L.S., 
Assistant-Director of the Royal- Gardens, Kew; and ` 
E. KLEIN, M.D., F.R.S., 


Lecturer on Histology in St. Bartholomew’s Hospital Mical - 
School, London. 
MEMOIRS: — 


Note on the-Formation of Fibrine. By Mrs, Ernest Hart. 

The Cenesis-of -the Egg in Triton, By T. Iwakawa, 

The Germination and Embryogeny of Gretum Gnemon. By 
F. O. Bower, M.A., Lecturer in Botany at the Normal 
School of Science, South Kensington, 

The Organ of Jacobson-in the Dog. By E. Klein, M.D., 
F.R.S., Joint Lecturer on. General Anatomy and Physiology 
in the Medical School of St. Bartholomew's Hospital, 

On Saprolegnia in Relation to the.Salmon Disease, By Prof. 
Huxley, F.R.S., H.M.’s Inspector of Salmon Fisheries, 


NOTES AND MEMORANDA: — 
On Certain Methods of Cutting and Mounting Microscopical 
Sections. 
The Central Duct of the Leech’'s ‘Nephridium, 


Second Edition, enlarged, with 17 Engravings, fcap. 8vo, 3s. 6d. 


MICROSCOPICAL SECTION-CUTTING: 
a Practical Guide to the Preparation and Mounting of 
Sections for the Microscope, special prominence being 
given to the subject of Animal Sections. By DR..SYL- 
VESTER MARSH. 





Singh Edition, illustrated by 26 Plates and 502 Wood Engravings, 
S crown 8vo, 165, 

THE MICROSCOPE 

i AND ITS. ` 
REVELATIONS.‘ 

By WILLIAM B. CARPENTER, C.B., M.D., LL. D., F.R.S., 

F.G. S., F.L.S., Corresponding Member of the. Tastitute of 
France, and of.the American Philosophical S Society, 


Second Edition, Revised and Enlarged, with. r5œ Illustrations. 

> vo. 7s. 6d, 

A MANUAL of MICROSCOPIC MOUNT- 
ING; witheNotes on the Collection and Examination of 
Objetts... By JOHN H. “MARTIN, aii sig the Society 
of Public Analysts. ~- 


“A MANUAL OF COMPARATIVE ANA- 


` TOMY. By Prof: (hUXLEY, LL.D., F.R.S. 


° VERTEBRATES. Fcap. 8vo. 12s, 
e INVERTEBRATES. Svo. 16s. 
te gpu 
ao 
° . LQNDON : 11, 


NEW BURLINGTON 





— y ELEAN 
Fsinted by R. Cray, Soxs, AND TAYLOR, at 7 and Py Brea] Stmet Hil, Queen Victona Street, in the City of London, and published by 
MACMILLAN anp Co., at the Office, 29 and 30, Bedford Greet, Covent Garden —THURSDAY, july 13, 1882. 


. * e 


CHURCHILL, Publishers. 





-- - Fourth Edition} with r185 Wood E vings crown 8vo, r55, 
A.MANUAL OF shitas Încluding the 


‘Structure, Functions, ae Properties, and Uses of Plants. 
By ROBERT BENTLEY, FL, Rpofessor of Botany, King’s 
Collega “and to the Phatmaceutical Soe ‘ 


e 
x e 
"Fourth Edition, with 33 Engravings, 8vo, zés 


a OF VOLUMERRIC ANA- 


LYSIS ; or, the Quantitative Estim@ion of Chemical Substances by 

Measure, applied to Liquids, Sclids, and Gases. Adapted to the re- 

` quirements of emical Research, Pathological Chemistry, 

Pharmacy. Metallurgy, Manufgcturing Chemistry, Photography, &c., 

and for the Valuation of Substances used i ae oe Agriculture, 
and the Arts. By FRAN CIS SUTTON, p as. 

e 


Third Editiqn, with Forty-eight ee Post 8vo, 7s. 6d. œ 


PRACTICAL ,AND ANALYTICAL 


CHEMISTRY, Specialy. adapted for Schools and Colleges, and for 
Beginners y FRANK CLOWES, D.Sc., Professor o: Chemistry 
in University College, Nottinghan. 


=__ 8. 
°. Fourth Edition, with nearly Three Hundred Engravings, ‘8vo, x65. 


CHEMISTRY, INORGANIC, AND 


ORGANIC. Witn Raveena. By CHARLES a BLOXAM, 
Professor of Chemistry in King’s College, London. 





' 
e k 


By the sine AUTHOR, Fourth Edition; with 89 Engravings, crown 8vo, 
ss. 


LABORATORY TEACHING; 


gressive Exercises in Practical Chemistry. 


or, ,Pro- 


e Fifth Edition, with Engravings, 8vo, a 6a. : 


VALENTIN’ QUALITATIVE CHEMI- 


CAL ANALYSIS. Revised and Corrected by W. R. HODGKINSON, 
Ph D., Demonstrator of Practical Chemistry in the Science Schools, 
South ‘Kensington. m 


t 


Twelfth Edition, with Engravings, Crown 8vo. 


FOWNES’ CHEMISTRY. Edited by 


HENRY WATTS, F.R.S. 


Vol. I.—Physical and Inorganic Chemistry. 8s. 6d. 
Vol. II.—Chemistry of Carbon-Compounds, or Organic Chemistry, ros, 


“With Engraving’, Two Vols , 8vo, £2 20 


COOLEY’S CYCLOPAEDIA of PRACTI.- 
RECEIPTS and Collateral Information in the Arts, Manufac- 
tures, Professions, and Trades ; designed as a Comprehensive Supple- 
ment to the Pharmacopaia and General Book of Reference for the 
Manufacturer, Tradesman, Amateur; and Heads of Famihes. Revi: 
and partly rewritten by Prof. RICHARD V. TUSON, F.LC., F. C35 
assisted by several Scientific Contributors. 





Second Edition, with r9z Engravings, Crown Bvo, x28. 62 


MANUAL OF DENTAL ANATOMY, 
RUMAN, AND COMPARATIVE. By CHARLES S. TOMES, 


With 450 Entiravings on Wood, 8vo, Li IIS. 6d. ` ` 
CHAUVEAU’S COMPARATIVE ANA- 


TOMY OF THE DOMESTICATED ANIMALS, Translated and 
Edited by Gzorcr FLEMING, F. RG. eS 


With 85 Engravings, 8vo, 155 ` 
PARASITES: a Treatise on the Entozoa 


of Man and Animals, inclgding some Account of the Ectozoa By T. 
SPENCER COBBOLD, M.D., F.R.S. | s . 


be cae 
Fourth Edition, with Engravings, crown 8vo, ros. 6d. 


A HANDBOOK OF MYGIENE AND 
SANITARY SCIENCE. By GEORG WILSON, M.A, M.D., 
Medical Officer of Health fæ the Warwick Union of Sanitary Authorities 
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š š n “To the sohd ground i 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 
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Registered as a Newspaper at fhe General Post Office ] [All Rights are Reserved 
e de ~ 
ST. THOMAS'S HOSPITAL. MEDICAL | BROWNING’S PLATYSCOPIC LENS. 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, SE z . . 
The WINTER SESSION of 1882-83 will commence on OCTOBER ang, SER 
when an Introductory Address will be delivered by Dr SHARKEY, at 3 pm 
Two Entrance Sc'ence Scholarships of coo and £6> respectively, open . 
to all first-year Students, wil be offered for competition The Examination 
will be“geld on 4th, 5th, and 6th of October, and the subjects will be 
Chemistry and Paysics, with Botany and Zoology, at the option of 
Candidates ° 
Spectral Classes are held throughout the year for the “ Matriculation,” 
“ Preliminary Scientific,” and “Inter nediate M B ” Examingtions of the 
a PE eS 
ospital Appointments are open to Students without extra charge toy 
Scholarships and Money Prizes of considerable value are awarded at the Engraved Real Size 
Sessional Examinations, as also several Silver and Gold Medals, A NEW ACHROMATIC COMBINATION 
The Fees may be paid in og> sum or by instalments ~ Special entries may 7 
be made to Derine orto Hospi nner and special aise a COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
made for Students entering in their second or subsequent years, alsə for a 
Dental Students and for qual-fied Practitioners 3 7 PORTABILITY OF A POCKET LENS. 
Several Medical Practitioners and Private Famihes residing in the neigh- The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
bourhood receive Students for residence and supervision and a register of | mologists, as it focusses about three times as far from the object as the ~ 
inspected and approved I dgings 1s kept in the Secretary's office Coddington Lenses, This allows opaque objects to be examined easily. 
PE Nei inci and all particulars may be obtained from the Secretary, Dr The Platyscopic Lens is made of four degrees of power, magnifying 
ILLESPIE, respectively, ro 15, 20, and 30 diams ; the lowest power, having.the largest 
. W. M. ORD, MD, Dean field, 1s the best adapted for payin uss, % S F 
The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames, 
ZOOLOGICAL SOCIETY’S GARDENS, Price of the Platyscopic Lens. mounted in Tortoiseshell, magni- 
REGENT'S PARK. „_ | Ding either 10, 15, 20, or 30 diameters, 18s. 6d. each power, ° 
The last of the Senes of DAVIS LECTURES will be given by P L, ipti 
Pasa pat , ERS m ine Leture ques in the Sodery s Gardens, Illustrated description sent free, . 
egent’s Park, this day, , July eoth, at so’clockpm Sub- z 
ject: ‘* Foreign Zoological Gardens,” JOHN BROWNIN G, 63, STRAND, LONDON, W.C 
> 7 7 
ee So VEE S | TRAVELLERS SCIENTIFIC: REQUISITES; 
pi. ES A = = sa 
= CHESTS SSS = a =p 
OF Se = i 
. AND = 
CUTLERY 
COMPLETELY 
FITTED. 
All Sizes in Stock. 2am 
— ANEROID BAROMETER with ALTITUOE SCALE, THERMOMETER 
SPECIAL and Compass in Flat Pocket Case, various Forms, a ee 
are 3 e EE 
DETAILED LIST £T 78. and LBBB oe RATS 
A, FREE. Price Lists of Insteumentyfrterby pot ,, i ENT 
T ee eN É 
‘OXFORD STREET, WEST END; ae 
AND = e To HER MayestvetHe Others ky SS wt a 
MANSION HOUSE BUILDINGS, °E.C., . HOLBORN VIN UGTN a ee er 
SN > a 
5 LONDON. A Branches—45, Cornhill; and 2a hevent “Street > ae 
-. 7? ° SANNE Se SS 
7 e - J a ` N a See Y. wot RS x 
a 4 * - > NRAN Se 
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MICROSCOPIC OBJECTS 
Uc supe ative Serfection, illustrating Histology and every branch of 
e Microscopy. 

Catalogues gost free and gratis on apphemmon. “ee 


NEW EDITION, 1880, NOW READY. 


"EDMUND WHEELER, 48x, Tollington Road, Holloway, London, N. 


UNIVERSITY COLLEGE, LONDON. 


PRELIMINARY SCIENTIFIC (M.B.) EXAMINATION OF THE 
UNIVERSITY OF LONDON. 
The following Classes meet the requirements of Candidates :— 
Chemistry—Professor Williamson, Ph.D , F.R.S. 
Experimental Physics—Professor G. C Foster, F.R S. 
Zoology—Professor Lankester, M.A, F RS 





"Botany and Vegetable Physiology Profesor Okvyer,.F.R S., F.L.S 


The Courses of Chemistry, ctical Chemistry; and Botany, enter into 
the Ordinary Medical Curriculum, the Extra Fees amounting to £10 ros. 

Prospectuses, including information as to Classes for Matriculation, may 
be obtained from tke College, Gower Street, W.C. x 


TALFOURD ELY, M.A., Secretary. 


OWENS COLLEGE, MANCHESTER. 


à 

The Council propose to Appoint t THREE BISHOP BISRKELEY 
FELLOWSHIPS ın SCIENCE and LITERATURE, each of the value of, 
4102, tenable for one year, but renewable for a further term. 

‘Lhe Appointments will be made, not on the results of examination, but 
after consideration of documentary or other evidence. 

Evtry holder of a Fellowship will be expected to devote his time to the 

rosecution of some special study approved of by the Coungil. 

Further particulars may be obtained on application to the PRINCIPAL. 
Candidates must send in their application: in writing, on or before the goth 


September next. 
J. HOLME NICHOLSON, Registrar. 


HOLIDAY TUTORSHIP REQUIRED for 


SIX WEEKS, from the 26th, by the Natural Science Master of a large 
Grammar School, M.A. Oxon.—Address M A., 7, Goldney Road, 
Harrow Road, W 


, SIR WILLIAM THOMSON’S 


PATENT GRADED GALVANOMETERS. 


Mr. JAMES WHITE, 241, Sauchiehall Street, Glasgow, is now prepared 
to supply Galvanometers, constructed in accordance with Sir William 
Thomson's Patent, Dec. 1883. i > 

These instruments are Portable Galvanometers of two classes—one 
designed for measuring Electric Currents and the other for measuring 
Differences of Electric Potential 

The Current Galvanometer measures Currents of from o’or of an ampère 
to 100 ampères, 

The Potential Galvanometer measures differences of Electric Potential 
of from o'r of a volt to 200 volts, 7 

PRICt.$.—Potential Galvanometar, with Controlling Magnets, Flexible 
Electrodes, &c., £20, Current Galvanometer, do. do., £15. 











THE AUSTRALIAN MUSEUM, 


SYDNEY, NEW SOUTH WALES. 


` The Trustees of this Museum are desirous of obtaining, by purchase or 
exchange, Skins and Unarticulated Skeletons of large Mammals, other than 
omestic Animals, Skins to contain Skulls, Legs, and -bones com- 
plete. Skull and Antlers of Insh Elk, Cervus megaceros (Hartm ), or 
plaster casts of the same, are required. ae 
Detailed Lists should be sent of Specimens offered, with the price (£ o. b ) 
of each ; or Lists of the Specimens required in exchange 
Sex, Size, and full particulars of Sgecimens to be stated. 
Sydney, N S.W., 25th May, 1882 ED, P. RAMSAY, Curator. 


ELECTRICAL AND SCIENTIFIC APPA- 
RATUS.—New Edition of our complete and comprehensive Descriptive 
Catalogue of Electric Appliances, Instruments, and Materials, fully 
Illustrated 72 pages, post free, Four Stamps. Special Terms to 
Science Teachers and Schools.—H. and E. J. DALE, Manufacturing 
Electriciaffs, 4, Little Britain, Landon, E, C. 


NEW ZEALAND." 


The Undersigned has om Sale—A large varicty of New Zealand Ferns, 
pressed in Books, at from gs. fo 52s 6d per Book; a few Copies of ‘Ferns 
and Fern Allies of Neg Zealand,” by G.M.°Thomson, F..LS., Science 
Teacher in the High Shoots, Duned¥n, Otago, price 12s ; Gully’s New 
Zealand Scenery in Chromo—Sets cf Fifteen Pictures, price Five Guineas 

ew Set; Burton Brother’s Photography—Southern Alps, Lakes, Hot 
§ rings, &c., &c. Plates 8 x 6, mountęd, 235. per dozen Stereoscopic 
Slides, rss per Gozen: Spgcimens of Timber, Coal, Marble, Stone, and 
other Minefals on view. ee 

. W. G. JANNES, 
New Zealand Agency, 34, Great St. Heleng, E.C. 
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* | LIVING SPECIMENS FOR THE MICROSGOPE. 


e THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS’ 
STUDIQ, 57, NEWHALL STREET, BIRMINGHAM. 


T. B. has last week sent to his subscribers the Marine Polyz a, Pedi- ` 
celiina cernua and Bowerbankia imbricata. He has also sent out Noctiluca 
miliaris, Cristatella mucedo, Plumatell® vejens, Cordylophora lacustris, 
Stephanoceros Eichornii, Brachioifis urcedàris, Cosmarium botrys, &e. 

Weekly Announcements will be made in this place of Orgamsms T. B. 
is supplying. e . 


Bpocimen Tube, One*Shilling, post-fr8e. 


Twenty-six Tubes in course of Siz Months for Subscription of £1 1s. 
s or Twelve Tubes for ros. 6d 


Portfolio of Drawings, @even Parts, rs, each. 


GALVANOPLASTIC CASTS (Electro- 
types) 8f STEGOCEPHALS (Labyrinthogonts). The Sgconp SERIES. 
Nos. 19-35, now ready. It contains the origi! figured ın the ard and 4th 
parts of Dr. Ang. Fritsch’s work on the “ Rauna der Gaskahle (Permian),”’ 
price £5. The Cast, containing 6 nearly entire skeletons m the size of 21 
mm. to 13 C0}, are so precisely made, that they can be examined wh the 
magnifying-zlass, 6, 12, 20° Very important for every musim of _ 
palzontology and comparaseve anatomy.—Address Dr. ANT. FRITSCH, 
Prague, Bohemia, ad Cu. JAMRACH, 180, St. Gearge Street, London 
(London Docks), 


i TO ASTRONOMERS. 


Intending Purchasers of Telescopes should send for “Hints on Silvered 
Glass Reflecting Telescopes,” by G. CALVER (maker of the 37-inch 
Ealing Reflector, &c.), and-** aa containing important Testimonials 
as to their efficiency, &c., &c. Post free Nine Stamps. 


G. CALVER, F.R.A.S., . 








y HILL HOUSE, 


WIDFORD, 
CHELMSFORD. 
N.B.—Second-hand Reflectors and Refractors frequently for Sale. 


DIAMONDS IN MATRIX, -. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, bas 
or sale Specimens of the above ; also Cut Precious Stones in all Colours. 


Precious Stones valued and bought 
123, FRITH STREET, SOHO, W. 


GEOLOGICAL HAMMERS ° 
OF NEW.AND IMPROVED PATTERNS AND MATERIALS. 
A large and new Stock for selection for all kinds of Geological Field Work. 
Drawings of Patterns and Prices on Application 


Slings of best make for Hammers, &c.; also Clinometers, Pocket Lenses, 
Chisels, Collecting Bags, and Sl necessaries, for outdoor geological work, at 


JAMES R. GREGORY’S 
Extensive Geological Repository, y 
88, CHARLOTTE STREET, FITZROY SQUARE, W. 


MINERALOGY AND GEOLOGY. 


The following NEW MINERALS have lately been received -by Mr. 
HENSON :— 3 
CRYSTALLISED ELEONORITE, CRYSTALLISED WAVELLITE, 
MICROLITE, 7 inch diameter, SURENGITE, DECHENITE, and 
BASTNASITE; 
For Chemical Purposes: ORANGITE and THORITE,. 
A LARGE SELECTION of ROCK SPECIMENS and MICROSCOPIC 


SLIDES ; 
HAMMERS, CHISELS, and HAMMER STRAPS 
PRIVATE LESSONS AND EVENING CLASSES. 
Blowpipe Cases and Apparatus. 
Catalogues free. 
SAMUEL HENSON, 
277, STRAND, LONDON, 
r Opposite Norfolk Street. 
GREEK and ROMAN COINS. Catalogue 
of the Collection Formed by GEORGE SIM, F.S.4. Seot Edinburgh. 
4to, price 2zs. e : F. 
MACMILLAN- & C3.. LONDON. R 


WANTED, a Copy of NATURE, No. 618—Address, 
Office of NATURE, 29, Bedford Street, Strand. 
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LA SEMAINE FRANÇAISE: a Weekly 
Newspaper and Review in thë French Lamguage, Politics, Lifrature, 
. Science, Art, Varienes, Notes. Price 3d., through Booksellers, and at 


` the Railway Bookstalls. Office, 37, Southampton Street, Strand, W g 


LA SEMAINE FRANCAISE: Journal Frangais pour 
l'Angleterre * Politique, Littérature? Sciences, Arts, Variétés, Nouvelles, 
et Notes Un exemplaire par la poste, 34d., en timbres poste. Abonne- 
ment franco par Ja poste—uw an, 15S. 2d ; six mois, 7s. 7d. Prix 3d. 
chez tous les hbrfiries et ayx®gares des chemins de fer. Ons’abonne 
aux bureaux, 37, Southam@fon Stret, Strand, Londres, WC.” 

LA SEMALNE: FRANCAISE.—“‘La Semaine Fran- 
çaise’ has been breugkt off in Londcn for the benefit of those English 
readers who may wish to study contemporary French from joints of 
view, ifStead of confining their*reading to one particular GWlic print. 
It certainly merits success,""—Graphic. 

LA SEMAINE FRANCAISE.—* The numbers before 

- usare full of goofthings. . °. . It will be far better for most thag any 
one of the best papers pubhshe@in Paris itself. We are much pleased 

x with the character of it, and believe it will be highly valued in all those 
many households where French 1s cultivated. The pynting is very well 
dine, "Queen. 





Tenpis or Si Bscetpriox :— sI d, 
Three Months... pm a eas es ~~ 3 10 
Sıx „e PE @ oe abe ‘si we oe 7 7 


- Twelve ,, SET eben TS, aarc Cnet, Mies CEE A 
P.Q.O.-payable to T. Spanswicx, at King Street, Covent Garden, W.C 


Publishing Office, 37, Southampton Street, Strand, W.C. 
THE ‘BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
“Licensirg, Legal, and Parliamentary Matters n 
REVIEW OF THE MALT AND Hor TRADES; AND WINE AND SPIRIT TRADE 
” REcoRD. : 
The Organ of the Country Brewers 

“The Brewers’ Guardian ” 1s published on the evenings of every alternate 
Tuesday, ang is the only jcurnal offically c~nnected with brewing interests 

Subscriptu n, 16s Ód. per annum, post free, dating from any quarter-day, 
Single copies 1s. each Registered for transmission abroad. 


Offices—s, Bond Court, Walbrook, Lendon. E.C. 





; ° THE “HANSA” 


Pablished since 1864 in Hamburg, ‘is the only independent professional 
paper in Germany dedicated exclusively to Maritime Objects Essays, 
Urinques, Reviews, Reports, Advertisements. Strict eye kept uffon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number m gto at least; frequent supplements and drawings. Subscription 
at any time; preceding numbers of the year “urnished subsequently. Price 
ras. for twelve months. Advertisements 4d aline widely spfead_by this 
paper; considerable abaten€nt for 3, 6, 12 months’ insertion Business 
Office: Aug Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W.v Figesen, M R., Hamburg, Alexander Street, 8. 





A 





On the rst of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 


BRITISH AND FOREIGN, 


New Series. Edited by James Brrr, F.L S , British Museum. 
Contenrs.—Original Articles by leading Botanists —Extracts, and 


Netices of Books and Memoirs —Articles in Journals —Botanical News — 
Proceedings of Societies, r 


Price 1s 3¢@ Subscription for One Year, payable in advance, res. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 





16s per Ann., aos. Post Free. 


‘DER NATURFORSCHER, 


Wochenblatt zur Verbreitung der Fortschritte in den 
: Naturwissenschaften. 
= Heransgegeben von Dr. WILHELM SKLAREK. 


A Weekly Periodica. devoted to Natural Science 52 Nos., r6s. Speci- 
mea Numbers may be had thrcugh any Foreign Bockseller. 1882 will ccm- 
mence the XVth volume ° 


Berlin: DUMMLERS, 77, Charlottenstrasse, S W- , and all Booksellers 





On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
Edited by Jonn T. CARRINGTON, ji 


í With the Assistance of 2 
Frepericx Boxp, F.Z.S. pa A. Power, M D. 
Epwarp À, Firca, F L.S JENNER Weri, F.L.S. 


F. Bucnan’w Wufrr, M.D. 


Contains Articles by well-kngvn Entomologists on all Branches of the 
* Science 3 on Insects injuricus or Beneficial to Fart or Garden; Notes on 
Habits, Life-Histories; occarrence of Raritiem &c. ; there are Monthly 

T ists of Duplicates and Desiderata. e. 
Numerous Woopcy? ILLUSTRATIONS, to the printing of which especial 
attention is given, ard occasional LirHoGRAPHED and Curomo-LitHo- 


G&APHED PLATES. . ‘ ; 


SIMPKIN, MARSHALL. & CO . Stati ners’ Tall Court 


NATURE 
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THE QUARTERLY REVIEW, No. 307, 
ae Is Published THIS DAY. 





CONTENTS. 
I.—THE FALL OF THE MONARCHY OF CHARLES I. 
IL—ITALIAN LITERATURE OF THE RENAISSANCE. 
a aig MATTHEW ARNOLD ON WokDSWORTH AND 
B 


ON, 

IV,—-FANNY KEMBLE’S RECORDS OF HER LIFE. 

V—CHINESE AND BABYLONIAN @ATERATURE 

VI —NATURAL SCENERY. 

VII —>TATE AND PROSPECTS OF AC RICULTURK. . 
VILL.—MEDIEVAL HYMNS 

1X.—OXFURD REMINISCENCES 

X,—THE PARALYsIS OF GOVERNMENT. 


JOHN MURRAY, Albemarle Street. 





+ Now Ready price 6s, Vol. XVI, Part IV., July, 1882. 
THE JOURNAL OF 
‘ANATOMY AND PHYSIOLOGY, 
‘NORMAL AND PATHOLOGICAL. 


CONDUCTED BY 
Professors HUMPHRY, 1URNER, and M‘KENDRICK, 
Contents 


1. Observations in Comparative Myol. gy By Hans Gaduw, Ph D. 
2 Pat eevee: By R. Saundby, M.D, and G’ Harling, M.B (Plate 
Il. 


Micrococcus Po.stning. By Alex Ogst n, M D 

. Actiongf Saline Cathartics By Matthew t av, M D 

A Variety of Pulmonary Lobation By W Aden, M D. 

ce Remarks on Polydacaly as Atavism. By C Gegenbaur 
ndex. 


NA SD 


MACMILLAN & CO., London and Cambridge. 


THE ENTOMOLOGIST’s MONTHLY, 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasicnal Illustrations 


Conducted by C. G. Barrett, J. W. Dovcras, R. McLacutan, F R S., 
E C. Rye. F Z.S, E Saunpers, F L.S , and H. T, Sta nton, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on alt subjects connected with Entomology, and especially cn the Insects ı f 
tre British Isles ls 

Subscription—Six Shillings per Volume, post free. The volumes ¢ m- 
mence with the June number in eack year 

Vols I to VI (strongly bound in cloth) may be obtained hy purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or togetner, at 7s each 


Lordon: JOHN VAN VOORST, 1, Paternoster Row 


N B—Communications. &c , should te sent to the Editors at the abcve 
address. 








THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E HARTING, F.L S., F.Z S, Member of the 
British Ornithologists’ Union ; contains— 


Original’ Articles by well kncwn naturalists in every branch of zoology 
habits of animals; arrival and departure of migratory birds ; occurrence « t 
rare birds; distribution and migration of British fresh-water fish; new «+ 
rare marine fish; local aquaria; Eritish reptiles; British land and fre: # 
water mollusca, with remarks on the haunts snd habits of the species; ari 
other matters of general interest tc thore who dehght in natural histery 
Reports of the Linnean, Zoological. and Entcmological Soc.eties, Reviews 
of natural history books | Occasicnal translations from foreign zoologica! 
journals of important and interesting articles in various branches of roologe. 
‘Lhere are occasional woodcuts. Z bed 


JOHN VAN VOOEST, 1. Paternoster Row. 


LELECTRICITE. 


Chaque Samedi, 16 pages, grand in 8vo, > colonnes 


; REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecten-- 
au courant de toutes les expositions électriques, et de tous les 
e progrès de l’électricité, 


- e 
Rédacteur en chef: W. de FONVIELLE. 
E. de CLISSON : Directeur. f 
Subscription Yearly, 16s. ; SixeMonths, 9s. 
Agency for England and Colonies— 
- _ LE FEVRE AND CO., ENGINEERS, 
26, BupGz Row, CANNON Srreer, LONDON. 





i Specimen Capy sent post free. 7 . 
e s 
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ON THE 22nd INSTANT. NOW READY, large 8vo, cloth, 390 pages, 106 Woodcuts, price Eight 
í i ' a 
. - g In4to, cloth, price zas- . Bee s 


VOLUME XIV. (KAO—LON) 


OF THE e 


"ENCYCLOPÆDIA 


BRITANNICA. 


EDITED BY 


PROF. THOS: SPENCER BAYNES, LL.D., 


. AND 


TOE W. ROBERTSON SMITH, LL.D. 





PRINCIPAL CONTENTS, 


KASHMIR. Gen R. Macracan, R.E. 

KEATS. ALGERNON C. SWINBURNE. d 
KEBLE. e Principal J C. Snarrr, LL.D. i 
KENTUCKY. y R. PROCTER. 

KHIVA. Major F.C H. CLARKE, RA 

KINGS, BOOKS OF. Rev W. R. Smrrs, LL.D 
KINGSLEY. C Kecan PAUL. . 

KIRGHIZ. A. H Kzane 

KNIGHTHOOD. F, Drustmonn. ' 

. KURDISTAN. Sır H, C RAWLINSON. 
LABOUR AND LABOUR LAWS. J. E. Davis. 
LABRADOR. Rev. M. Harvey. 

LACE A. S. Core 
LA FAYETTE. Hon. Joun Bicenow. 
LA FONTAINE Grorce SAINTSBURY. 
LAGRANGE Miss A. M. CLERKE. 
LAHORE. Gen. Mactacan. 
LAMENTATIONS. Rev W.R Smits, LL D. 
e LAMB» Jas. PATON and A S. Murray. 
LANDLORD AND TENANT.” Sar poe: 
INANT. Prof. EnmunD ROBERTSON. 

° LANDOR. A.C SWINBURNE. 

LANGLAND. Prof. W. W, Serat. 

LANGUEDOC. Warrer BESANT, 

LAOCOON. A. S. MURRAY. 

LAO-TSZE. Prof. J. Lecce. 

LAPIDARY. Frang RuTLEY. 3 

LAPLACE. Miss A. M. CLERKE. 

C. Pigrrornt Jonnson. 

LARK. Prof. ALFRED NAWTON. ` 
LATIN LANGUAGE. Prof. A. S. WIRINS. 
LATIUM. E. H. Sunsory. 
LAW. Prof. E. ROBERTSON. 
LEAD. W. DITTMAR 
! LEECH. Dr. W. C. M‘Inrosn. 

LEGERDEMAIN, Prof. E. H. Parmar. 
LEIBNITZ W.R SorLgY, 
LEIGHTON. J. Tayvroz Brown. 
LEMUR. Prof. W. H. FLOWER. 
LEONARDO. Prof. Sioxsy CoLvIN. 
LEOPARDI., RICHARD GARNETT. 
LEPROSY. Dr. CHARLES CRRIGHTON, 
LE SAGE. GRORGE SAINTSBURY, 
LESSING. James Sute. 
LEVITES. Rev. W, R. Smirre, LL.D. 
LEWES, G. H. James Suury. 

~- LEYDEN, JOHN. Rev. W.C. Smr 

o LHASA. Col Henry Yurg, C B. 

LIBRARIES. H. R, Tepper and E. C. THOMAS. 
LICHENS _ Rey. Jamas M. Cross. 
LIEBIG. Prof. A Crom Brown. 
LIFEBOAT. R. M. BALLANTYNE. 
LIFTS. Prof. R. H. Smirz. 

e e° LIGHT. Prof. P.G. Tarr. s 
LIGHTHOUSE TuHosr STEVENSON, C.E. 
LIGHTING. Joun Horxrinsoy, C.E. 
LIGUORI. Rev. Dr. R. F LITTLEDALY. 

$ LILLE. Gaston Metssas. 
- LINCOLN. C H. Coors. bd 
LINCOLN, ABRAHAM. Col. J. G. Nıcoray. 
l LINNÆUS. B.D Jackson. s 
LION. Ryof. FLOWER. 

H LISBON. Y, Jouxson. : ° 

LITHOGRAPHY, Geo Rem, R.S.A, 

LITHUANIANS. P. A. KROPOTKIN, 

LITTLETON. KeneLm E. Dresy. 

LITURGY Rev. F. E. WARREN. 

LIVY. HOF. PELRAM. N 

LIZARD. Dr. ALBERT GÜNTHER. a - 

LOCK. Sir Epminp BEckETT, Bart . 

LOCKE Prof A. C. Fraser. : 

LOCKHART. Lady RASTLAKE. 

LOCUST. R. M‘LAcHLg. 

LOGARITHMS., J. W. L. GLAISHER. 

LOGIC. Prof. R. A®amson. e . 
LOMBARDS Very Rev. Dean CHURCH. 

LONDON _T. F. Henpzrson and H. B. WHEATLEY. 

_ LONGEVITY.~ Prof. J G. M‘Kenpaicx. 

LONGFELLOW. Tuomas Davipsd&. 


“* LONGINUS. Prof. WeD. Genpzs, 
e Edinbugh: ADAM & GHARLES BLACK. 
-` . : 7 e 
@ 
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GEOLOGY of the COUNTIES of ENG- 


® LAND, and of NORTH and SOUTH WALES. By W. JEROME 
HARRISON, F.G S., Science Demonstrator for the Birmingham 
School Board. fate Curator Leictster Town Museum. 


° ` 
To the detailed description of the Geological Features of each County, 
there are added lists of the Local Scientifig Societies, Museums, Maps and 
Memoirs of the Geological Surveyp and th, more important books and 
papers written by private workers. 
Revizws :— @ 
“We page tested it in many ways, and find that in almost every case the 
latest infonfiat:on, even when published s journals of very reftritted circu- 
lation, has been discovered and made use of. There are numerous excellent 
woodcuts. . .. We can heartily recommend this book as a convenient and 
reliable work cf reference.” — Nature. a 
“WE sincerely compliment Mr. Harrigon on producing a good and much 
required work af geology, which will a a student, not only much personal 
research and time, but put him on the track of almost everything geological 
which Englanc an@ Wales can offer to him. Not only have we here a clear 
outline of thg geology of every B@glish and Welsh county, illustrated by 
sections, characteristic fossils, &c . but a list of tke papers and other works 
published therson. as well as a reference to the museums where the chief 
collections of sach qounty may be seen and®tudied, "Mr. Harnson has 
boiled down something like four thousand papers, in order to acquire all 
this useful information, ané he hasearranged all he has to say clearlygind 
well, This ought to be, and deserves to be, a very successful book-’-—~ 
Science Gossip. o = : 
“Tr deals witheeach county in alphabetical order, and describe€ in a man- 
ner at once corcise and lucid, the principal characteristics of its geological 
formations, their fassils, and economic productg , .. It need hardly be 
said that Mr. Harrison writes with a &cientific skill and authority of ad- 
emitted weight. The value of the volume is much enhanced by numerous 
illustrations.’’—Leicester Chronicle and Mercury. 


London: KELLY & CO., 51, Great Queen Street, W.C., and 
SIMPKIN, MARSHALL, & CO, Stationers’ Hall Court, EC. 


e 


Just Published. * 


A NEW CLASSIFIED CATALOGUE 


of the LIBRARY of the ROYAL INSTITUTION of GREAT 
BRITAIN, with Synopsis and Indexes of Authors and $fibjects. 
By BENJAMIN VINCENT, Assistant Seéretary and Keeper 
of the Library. Volume II , including the Additions from 1857 to 1882. 
Pp 405 8v2, half-bound. Price to Members, ‘6s. ; to Non-Members, 
8s. Pe Volumes I. and II., to Members, x4s.; to Non-Members, 
2s. - e 
Sold at the ROYAL INSTITUTION, Albemarle Street, W.; and b 
DAVID N , 270, Strand, W.C. ; and J. RUSSELL SMITH, Bs 
Soho Square, W. 
NEW WORK BY PROF. “OWEN. 
Now ready, in crown $vo, price gs., cloth. 


EXPERIMENTAL PHYSIOLOGY, ITS 
BENEFITS to MANKIND; with an Address on Unveiling the Statue 
of William Harvey at Folkestone, August 6, 188r. By RICHARD 
OWEN, CB., M.D., F.R.S., &c., Foreign Associate of the Institute 
of France. 

London: LONGMANS & CO. 


Demy Bvo, 244 pp. price 7s. 6a , cloth. 
x THE FUEL OF THE SUN. 
By W. MATTIEU WILLIAMS, F.R.A.S, F.C.S. 
SIMPKIN, MARSHALL, & CO., London. 


GEOLOGY of WEYMOUTH and PORT- 


LAND, with Geological Sections, Figures of Fossils, Coast Views, and 
Notes on the Natural History ofthe Distnct. By R. DAMON, F.G.S., 
Weymouth. Price 3s. 6¢, or with Geological Map, ss. Post free, 
Also New Edition, Supplement to the above, consisting of 18 Plates of 
Fossils. Frice 6s. 


MINERALS. 


MR. BRYCE WRIGHT’S NEW SHOW ROOMS are 
NOW OPEN, containing the 
FINEST & LARGEST STOCK OF MINERALS 
i IN EUROPE, 


From which selections may be made. 
Extensive Series of Meteprites, Stone, Bronze, and Wooden 
Implements. Glass-capped Boxes, &e. Boxes sent on approval 
to any part of the wgrld. ee 


BRYCE WRIGHT, . ` 


MINERALOGIST, AND EXPERT IN GEMS, 











204, REGENT STREET, LONDON fformerly go, Gt. Russell St). 
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SUBSCRIPTIONS TO “NATURE.” |, 
e . s A p 


Yearly q. 1. 1 we we es 280 
Half-yearily, . . . 6 1.4 2 «14 6 . 
Quarterly 2... 2a 1 1 ew oh 7 6 


To thé United States, the Continent, and all places 
within the Posfal Unig» -, 


MOSBY ee gm gi $e, Se SAMO Le eZ 
Half-yearly, 2. 2... I 
earterly . 

Post Office Orders payable to MACMILLAN & CO, 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column zs. &g. gd. per Eine after. 
°, 





s d 
One-Eighth Page, of Quarter Column . . . . O18 6 
Quarter Pageor Halfe Column. . . fe.. II 5 0 
Half a Page, oraColumm. . . 1. . ...350 
Whole Page . 2. 2... 7% 7 ee es 6 60 


OFFICE: 29, BEDFORD STREEW,STRAND, W.C. 
e 


BROKEN! 


DAVYS DIAMOND 


SECURELY AND NEATLY MENDS 








CABINET WORK, 


AND 


FANCY ARTICLES. 
Of all Chemist#in zs. Bottles. 


Sees the name * E. DAVY,” the Original In 
ventor, is on the Label, and also that of 


BARCLAY & SONS, 95, Farringdon Street, London, 
NORTE BRITISH AGRICULTURIST 


is the only Agricultural Journal in Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-bailiffs, and others 
interested ın the management of landed property throughout Scotland 
and the Northern Counties of England. 


The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. A 

The AGRICULTURIST is pubhshed œvery Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. id 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain and 
Ireland. 

For Advertisers addressing themselves to Farmers a hetter medium does 
not exist. 

Price 3d. By post ga Annual Subscription, payable in advance, 145. 

P Offices—377 High Street, Edinburgh; and 145, Queen Victoria Street, 
ondon, E.C. 


Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 








LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor mace of Copper of adeqrfate size 1s the best 
of all appliances for the protection of every description of building from the 

destructive effects of hghtning. S 


“ATES ATE. gf CoS 
PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success; is the mcst Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safety 
in any storm. 


i R. S. NEWALL'& CO., 


130, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHNAD-ON ‘TYNE, 


SECOND EDITION, 
e GRIFFIN’S 


cement | CHEMICAL HANDICRAFT. 


PRICE 4s. yd. POST FREE. ï 


CHINA, GLASS, |A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET 
LONDON, W.C. 


g, C. TISLEY & Co, 
OPTICIANS, 
BROMPTON ROAD, 


(Close to South Kensington Museum.) e 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, e 





172, S. W. 


~ Being a visible demonstration of the Vibratory and Molecular Motion of a 


Telephone Plate 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 


Pamphlet, &c., in Cardboard Box. ros. 6d. e. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Descrtption. of the Harmonograph. Post Free, 2d. 





Voss’ 


New Self-charging 


F. Ei. 


34, MAIDEN LANE, 


. 


Induction Electrical Machine. 


SOLE AGENTS: 


BECKER & GWO., 
COVENT GARDEN, LONDQN, W.C. 
The chief advantages of these machjne8 are their independence of the degree of humidity of the atmosphere ; they are self-charging, 


vequirieg neither friction nor any outside initial charge to throw them into action ; their cheapness and compactness. _ i.e 
Dr. G. Gore, F.R.S., of the Institute of Scientific Research, Birmingham, writes as @llows concernmg our Iog-inch plate 
machine :—‘'I may inform you that I have obtained sparks 5}-inches long from the mache you sent me.” å 
Ilustrated Description and Price List sent post free on application to F, E, BECKER ap Co., 34, Maiden Lane, Covent 
s 


Garden, London, W.C. 


. > 
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Messrs, MACMILLAN & 00/3 NEW PUBLICATIONS. 
4 - NEW BOOKS AT, MODERATE PRICES. 


PRICE FOUR SHILLINGS AND SIXPENCE EACH VOLUME. š 
Ina few days, Crown 8vo, Price FOUR SHILLINGS and SIXPENCE. ® 


A MÊMOIR OF DANIEL MACMILLAN. By Tuomas Hucuss, 
Q.C. With a Portrait engraved on steel by C, H. JEENS. Crown 8vo. 9 Price FOUR Saes and SIXPENGE. 
bd Now ready, Crown 8vo, price FOUR SHILLINGS AND SIXPENCE. 


DEMOCRACY: ° 


AN AMERICAN NOVEL. Crown 8vo. Price FOUR SHILLINGS and SIXPENCE. 
* * Also a Popular Edition, Crown 8vo, in Paper Wrapper. Prge ONE SHILLING.” 


“The book is so clever and so rich in a peculiar kind of intefest, which makes ‘a special appeal to 
cultivated persons, that it is hardly likely to disappoint anyone. PRU IETE 18 certainly the cleverest novel 
which has appeared for some time.”— Zhe Academy. 

“s Democracy’ is a novel which may with entire confidence be PE to any friend who cares for 
wit, for good sense, for close observation of a fofm of society which is few to all ofẹus ever in novels. With 
all these good qualities ‘Democracy’ is not deficient in the proper interest of fiction—in a good story. 
‘Democracy’ will amuse every reader worth amusing.” —Saturday Review. 


Uniform with above. 2 Vols. Crown 8vo. Price NINE SHILLINGS, 


UNKNOWN TO HISTORY. By Onartotte M. Yonern. Author of 
° “t The Heir of Redclyffe.” 2vols. Crown 8vo. Price NINE SHILLINGS. 


“t Miss Yonge far excels the general run of writers of historical novels, She can alw ays tell a story well, and she 1s at her Best in 
telling a story of bygone days. Miss Yonge has a happy facility for being quaint and picturesque in her historical delineations 
without being stilted and pedantic. . . . The story is written throughout in a lively end easy style, The book gives a trpthful 
picture of the times ; the plot is ingeniotsly worked out, and the interest well gustained | to the end, and the leading characters are 
vell drawn.” —Saturday Review. i 


Now ready, Uniform with above. 2 Vols. Crown 8vo. Price NINE SHILLINGS. i 
THE BURMAN; his Life and Notions. By Saway Yor. 2 Vols 
Crown 8vo. Price NINE SHILLINGS. - a 
Now ready, Uniform with K Democräey.” Crown 8vo. Price FOUR SHILLINGS and SIXPENCE, 
THE BURGOMASTER'S WIFE; a Tale of the Siege of Leyden. 


By Dr. GEORG EBERS, Author of “The Egyptian Princess, ” &c, Translated by CLARA BELG’ Crown 8vo. Price 
FOUR SHILLINGS and SIXPENCE. 


ECONOMIC PLANTS, A DICTIONARY OF: their History, Products, 


and Uses. By JOHN SMITH, A. E S. Medium vo. I4s. 


A LIFE OF KANT. By Dr. J. A W. STUCKENBERG. With Portrait. 


8vo. 148. 








Ncw ready. New Editions for 1882. achi in Paper Cover, 1s.; Cloth, 15. 6d. 


** DICKENS'S DICTIONARIES. 


DICKENS'S DICTIONARY OF LONDON and 
DICKENS'S DICTIONARY OF THE THAMES. 
è ” DICKENS’S DICTIONARY OF- PARIS, 


Which has be&n sometime in preparation, is also now ready, 


DICKENS’S CONTINENTAL ABC RAILWAY GUIDE 


ds Published on the First of every Month. The Number for July is now ready. Price One Shilling. 





A SHORT STORY. BY THE AUTHOR OF 


JOHN INGLESANT: 


. Appears in MACMILLAN’S MAGAZINE for August. 
E ° PRICE ONE SHILLING. z 


7 . °* MACMILLAN AND CO. LONDON, W.C. . 
= e 
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: . EDWARD PATERSON, 
TELEGRAPH AND BLECTRICAL ENGINEER, 


; 76, LITTLE BRITAIN, ALDERSGATE STREET, E.C. ° 


° 
N abufacturgs tf Elegtric Signals, Telephones, Telephone Exchange Boards, Physical Apparatus for Schasts and Colleges, 
Messrs, AYRTON AND PerRY’s ABSOLUTE GALVANOMETER FOR STRONG CURRENTS. , 








NOQICE.—The GOWER-BELL LOUD-SPEAKING TELEPHONE. A limited number of these valuable Instruments, with Royalties 
Fully Mid, ray still be obtained of EDWA RD PATERS: ee who is yo to tender for the erection of Telephone Exchanges or Private Lines on 
any part of the United Kingdom. As the policy of the Proprietor of t ateni is now only to rent these Instruments, parties desirous of purchasing 
should lose no time in securing them. 


R. W.NEEVES, 
PHILOSOPHICAL" INSTRUMENT 


AND 
s INTENSITY GOIL MAKER 





NOTICE OF REMOVAL. ” 
JAMES HOW '& Co, 
SCIENTIFIC INSTRUMENT ‘MAKERS, 
‘78, FARRINGDON STREET, LONDON 


~ o 
° PRICE LIST, FOUR e STAMẸS. 


55 SIDMOUTH SPREET, LONDON, W.C, 
GEOLOGISTS HAMMERS. 


Pick-shaped Hammers, 3s 6d , 45., 45 6d , Square Head and Cutting 
Edge, 25. 3d , 25 6d, 35 Geological Survey Hammer, 5s 
Igneous Rocks, as. 6d, 6s Trimming Hammers, 1s 6d, 1s 9, 25 3d 
Portable Hammer and Chisel in Case, 6s 6d., 7s. 6d., 8s.6a@ Steel Chreels, 

d, 1s, 1s. 6g, Strap and Hammer Holder, 2s, 3s Glass-capped Boxes 
rom Zs per dozen Card Trays from 4s 6d. per gross Specimen Tubes 
fromýg per dozen. 


s- 





Catalogues Post Free 


THOMAS D. RUSSELL, 
48, Essex Street, Strand, London, WC 






4h) 


THIS 
ne ? $ R mS y a Ress MEDICINE 
Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 









NOW READY. DEMY 8vo. 


FRYS 


Hammers for- 


(LATE OF 5, BRIDE Sr., AND 2, Foster LANB). 


HOW'S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP 
(2 Rock Sections and other Objects for the Microscope. 


GOLD MEDAL, 
PARIS EXHIBITION. 


C © C © A In Packets and Tins. Pure 





Cocoa only, with the super- 
Buous off extractec? 


“ If properly prepared, there is no nicer 
- or more wholesome preparation of 
cocoa,” — Food, Water, and Air, 


evited by Dr. Hassall, 
J. S. FRY & SONS, Bristol and London. 


The MORPHOLOGY of the SKULL. By 


W. K. PARKER, F.R.S., Hunterian Professor, Royal College of 
Surgeons, and G. TT BETTANY, B.Sc, Lecturer on Botany in Guy's 
Hospital Medical School. Illustrated. Crown 8vo. ros, 6d, 


MACMILLAN & CO., London. 


METALS and their CHIEF INDUSTRIAL 


APPLICATIONS. By C. ALDER WRIGHT, D.Sc., Lecturer on 
Chemistry in St. Mary’s Hospital Medical School. With Illustrations 


MACMILLAN & CO., LONDON. 








PRICE 30s. 


PROFESSOR W. K? CLIFFORD’S MATHEMATICAL PAPERS. ‘Edited by 


ROBERT TUCKER, M.A. With an Introduction by H. J. STEPHEN SMITH, M.A, LL.D, F.R.S, &c. 


8vo. 305. ° 


‘Mr. Tucker has performed his long task with the utmost faithfulness . . 


Demy 


. Piofessor Cliford’s own choice of his editor has 


been abundantly justified. These papers with the popular treatise on the ‘Common Sense of the Exact Sciences,’ now in the hands” 
of Professor Rowe, will form the most enduring monument of Professor Clifford.”— The Times, 


MATHEMATICAL FRAGMENTS: being Facsimiles of his unfinished Papers, relating 


to the THEORY OF GRAPHS, by the late W. K. CLIFFORD, F.R.S. Feap. foho, 
RECENTLY PUBLISHED. TWO VOLUMES, 8vo. 


tos. 6d, e 
e 


PRICE 25s. 


LECTURES and ESSAYS. By W. K. CLIFFORD, F.R.S., late Fellow and Assistant 
Tutor of Tnnity College, Cambridge; Professor of Applied Mathematics and Mechanics at University College, London. 
Edited by LESLIE STEPHEN and F. Po.tock, with an Introduction by F. POLLOCK. With*lwo Portraits, Two Vols, 8vo. 255, 

‘To appreciate the variety and the originality of the ideas which he presents te us, it. 1s necessary to read the book itself, for it 

treats m some form or other of nearly all the subjects of deepest interest in this age of questioning.” —— Zhe Times. e 


SEEING, and THINKING. By W. K. 
8vo. 3s. 6d: (Nature Series.) 


By JOHN FISKE, MA., LL.B. 
OUTLINES OF COSMIC PHILOSOPHY, 


Based on the Doctrine of Evolution, with Criticisms on the 


Positive Philosophy. 2 vols., Bva. “55. - 


DARWINISM, AND -OTHER ESSAYS. 


Crown 8yo, 7s. 6d. 
MACMILLAN & CO, LONDON. 


MACMILLAN AND CO., LONDON, W.C.’ 


CLIFFORD, F.R.S. With Diagrams. Crown 


e 
e - In fcap. 8vo, price 3s. 6d. 


SOUND: ELEMENTARY LESSONS ON. 


By Dr. W. H STONE, Lecturer on Physics at St. Thomas’s Hospital, 
With numerous Illustrations. e 
“This is an excellent litle text-book, well adapted for students of the 
Scrence and Art Classes, but Mo of considet&ble value to those who desire 
to de something more than cram. The student of acoustics wall find ita 
very acceptable help, and a stepping-stone to the more elaborate works on 
the subject, while the musigian will find in its pages information Which ma 
be of great assistance to “Aim in the’ acquisition wf his art.” —Engiis 


Mechanic. 
~ T MACMIS®AN & CO. London. 
. s . 
id e 
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. Messrs. MACMILLAN & COS NEW BOOKS.. 
- © A. TEXTBOOK. OF GEOLOGY. - 


~- - BY ARCHIBALD GEIKIE, FRS; ° Tis 


. Director-General of the Geological Savy With numerous Tlastrations, Medumévo. 5 va ready. 


- GEOLOGICAL SKETCHES; 


l AT HOME AND ABROAD. 
. BY ARCHIBALD GEVKLE, F.R. $, 


~ Director-General of the Geological Surveys of the United Kingdom, With THlustrations. 8¥0, Ios, “6d. 








‘©The literary skill shown is remarkable, the local colouring of “the places Visited are reproduced with 
accuracy, and the various incidents af travel told with vivacity and skill. ‘Tale Knowledge of an accurate man 
of science joined with what does not always go together, the pen of a ready writer, has produced a readable, 
interesting, and valuable work.” —British Quart#ly Review. e 


“Most of the essays in this volume are records of “geological rambles, and thus afford full scope for just 
that kind of writing in which Dr. Geikie excels . . . when it comes to portraying the features of a landscape, 
no other geologist in this country can use his pen with equal effect. Almost instinctively Mr. Geikie seizes - 
the characéeristic points In a scene, and imprints them on, his page in rich and appropriate language, In one , 
sentence he employs phrases whica possess the rigid accufacy that is begotten. only of scientific training ; yet 

e into the next sentence he throws a feeling for the beauties of the scene, which-is in many cases worthy, of a 
poet.” — The Athenaeum. 


. “From beginning to end the book is interesting, and in many parts it strikes us witha deep sense of 
the majesty of science. "—Pall Mall Gazette. i . 


NEW BOOK BY THE AUTHOR OF “ECCE HOMO.” 


NATURAL RELIGION. 


By the Author of Ecce Homo.” 8vo. gs. 


“f This.is one of those rare things in our modern hterature—a really speculative book ; and the speculation, whatever else we 


may think of it, is both ingenious and serious. Itis work in the region not of dogmas or ‘controversies, but of ideas,-/al/ Malt 
azet e, 





NATURE SERIES. NEW VOLUME. 


_ THE, SCIENTIFIC EVIDENCES OF ORGANIC: EVOLUTION. 


te By G. J. ROMANES, M.A. LL.D., F.R.S., Zoological Secretary to the Linnean Society. Crown 8vo. 2s. 6d. > 
[Zn a few days. 
LIGHT; a Course of Experimental Optics, chiefly with the Lantern. 
By LE WIS WRIGHT. With nearly 200 Engravings and Coloured Plates. Crown 8vo, 7s. 6d. [In a few days. 


MR GEORGE HARWOOD’S NEW BOOK. 
THE COMING DEMOCRACY. By Grorcs Harwoop, Author of 
“ Disestablishment.” Crown 8vo. 6s. [Ze a few days. 
èe GOLDEN TREASURY SERIES, New VOLUME, 
. WALTER SAVAGE LANDOR, SELECTIONS FROM THE 
WRITINGS OF. Arranged and Edited by Pro‘essor SIDNEY COLVIN. 18mo. 45, 6d. [ie a few days. 
THE ENGLISH CITIZEN. A Sèries of Short Books on his Rights and Responsbilities. New Volumes. $ 


THE STATE IN pee agen TO LABOUR. By W. STANLEY 


JEVONS, LL.D., M.A. F.R.S. Crown 8vo. 


THE STATE AND THE CHURCH, By Hon. ARTHUR Exxtot, M.P. 





Crown 8vo. 3s. 
FOREIGN RELATIONS. By SPENCER WALPOLE, Author of “The 
History of England f from r81 5- Crown 8yo. 3s 6d y [Zn a few days. 
” ELEMENTARY CHEMICAL ARITHMETIC. With 1f00 Problems 
by SYDNEY*LUPTQN, M.A., Assistant-Master in Harrow School. Fcap. Svo. [Fust ready. 
to — e 
° : e MACMILLAN & CO. LONDON, W.C. 
cer tn De 
ó . Printed by R. Cray, Sons, AND TAYLOR. at 7 and A Bread Seet Hill, Queen Victoria Street, in the City gf London. and published by g 
- MACMILLAN AND Co., at the Office, 29 and 30, Bedford Streex, Covent Garden THURSDAY. uly 20, 1882. e 
l j ® ? P % ? * ee 
s j s x A 
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_ > A WEEKEY ILLUSTRATED: JOURNAL OF SCIENCE . : i 
BONE . ° vi “To the sohd. ground ` i x 
å of Nature trusts the mind which builds Jor aye.” —WORDSWORTH : 
è = — 
No. 665, WoL. 26] THURSDAY, JULY 27, 1882 [PRICE SIXPENCE ° 
O 7 nd | ao 
Registered as a Newspaper at the General Post Office] ~ S Ż [AN Rights are Reserved. ~ 
BRITISH ASSOCIATION BROWNING’S POCKET MICROSCOPE. 
FOR THE $ 
ADVANCEMENT OF SCIENCE, saute Hew Poka a 4 . i 
22, ALBEMARLE STREET, LONDON, W. = Firm Folding Brass 
The NEXT ANNUAL GENERAL MEETING will be held at Tripod Stand, with fine . 
SOUTHAMPTON, commencing on WEDNESDAY, August 23. Adjustment, xr-inch 
i "a T PRESIDENT-ELECT, ` Bree ere Tield 
.C. W. SIEMENS, Esq, DCL, LL.D., F.R.S., F.CS., M.I C.E. pliers, &c. ; height e 
NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re- | When set up, roinches; 
mumded. that, under an arrangement dating from- 1871, the acceptance of dimensions, packed in 
Memoirs, and the days on which they are to be read@are now, as far as Morocco e sł 
possible, determined by Organising-Committees for the several Sections inches long ` Price 
before the beginning of the Meeting Tt has therefore become necessary, in £1- rxs. 6d. 
order to give an opportunity to the Committees of doing justice to the several Or with r-inchand 2 - 
Communications, that each Author should prepare beforehand an Abstract | inch Objectives, Sta: T 
of his Memoir, of a length suitable for insertion in the published Transac- | Force a Stage Pl re, 
tions of the Association, and the Council request that he will send it, together | ang ‘Df ine Tube ; . 
with the original Memoir, by book-post, on or before July 25, addressed, £2 zs pping d 
thus:— ‘Gereral Secretaries, British Association, 22, Albemarle Street, . 
London, W. For Sectionerrsssssus sseevenesee” Authors who comply with List of Microscopes : 
this request, nnd whose Fapers are accepted, will be furmshed de/ore the | sent free. ae Ea 
Meeting with. printed copies of their Reports or Abstracts. If it should be : : 
inconvenient to the Author that his Paper should be read on any particular | Illustrated Catalogue of Microscopes, with 41 IHustrations, 10 whole, page - 
days, he is requested to seńd information thereof to the SECRETARIES in a Illustrations, sent for Six Stamps, > ` as 
separate note - tert ai á ` 
Reports on the Progress of Science, and of Researches entrusted to Indi- F q s 
viduzis or Commies, miast be oe to the General pocretanes, for JOHN BROW a N G, °, 
moresentation to the Organismg Committees, accompanied by a statement | Ogtical and Physical Instrument Maker to Her Majesty's Government, = 
wth the anor wll be present at he Am MR sgh Anos | Rema Seely the Koyal Olserantories of Grecnaich Edade 
ciation unless it is in the Lands of the Secretary before the conclusion of the i e SEa 7 hai [Gee S , 
Meeting. 9 T. G. BONNEY, Secretary. 63, STRAND, LONDON, W.C. ee 
> ' ' : == 
MAPPIN & WEB E'S | TRAVELLERS’ SCIENTIFIC- REQUISITES. . |. 
y CHESTS N sr 
S m ~ 
OF z R A E 
° AND — x 
CUTLERY 
COMPLETELY 
FITTED. 
AA Sizes in Stock. i “te . 
s = ANEROID BAROMETER with ALTITUDEẹSCÀLE, THERMOMETER | 
SPECIAL and Compass in Flat Pogket Case, various Forms,, . , . , à 
DETAILED LIST Pe ais and £8 pa ; : e a 
’ rice Lists of Instruments free by post... . 
E hia “ NEGRETTI? & ZAMBRA, © l 
OXFORD STREET, WEST END; Opticians and ScientsfP Instrument Magers ` A 
Ta AND To Her Mayest? Quzen,, : : ; 
MANSION HOUSE BUILDINGS, EC. s- HOLBORN VIADUCT. - 
f : LONDON. © Branches— Cornhill; and 122, Regent Street® 
% 453 y AER y 
_« e e - o ria 
. @ s ® ° + 
x , ° s e net 
« - k s x d ` ig a - 
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. MICROSCOPES. 


Unequalled by any other Maker at the same Price Intending Purchasers 
k . should apply to the Manufacturer, 5 


EDMUND WHEELER,’ È 
48N, Tollingtgp Road, Holloway, N , ondon. 


‘OWENS COLLEGE, MANCHESTER. 


The Council pares to Appoint to THREE BISHOP BERKELEY 
‘FELLOWSHIPS in SCIENCE and LITERATURE, each of the value of 
#t09, tenable for one year, but renewable for a further term. 

The Appointments will be made, not on the results of examination, but 
after consideration of documentary or other evidence. 

Every holder of a Fellowship will be expected to devote his time to the 
prosecution of seme special study approved of by the Council. 7 

Further particulars may be obtained on application to the PRINCIPAL. 
Candidates must send in their applications in writing, on or befcre the goth 


September neat. m 
J. HOLME NICHOLSON, Registrar. 


OWENS COLLEGE, VICTORIA 
UNIVERSITY (MANCHESTER). Í 


~ SESSION 1882-3, 


I DEPARTMENT OF Arts AND Law. 
II. DEPARTMENT OF SCIENCE AND ENGINEERING. 


The Session will commence in these Departments on Tuesdaf, October 
= Students will be admitted on and after Wednesday, September 27th. 

andidates for admission must nt be under 14 Years of Age, and those 
under 16 will be required to pass an tntrance Examination in English, 
Arithmetic, and Elementary Latin, to be held on the 29th of September. 

IIT.¢Derarraent oF MEDICINE AND SURGERY 

The Session will commence on Monday, October 2nd, Students are 

. rtquired bef€re entering to have passed one of the Preliminary Examinations 

prescribed by the General Medical Council 

IV. Evenine Ciasses. 

The Session will commence on Monday, October oth. New Students will 
be admitted on Wednesday, Thursday and Friday preceding between 6.30 
andgpm 

Several Entrance Exhibitions 
of the Session in Class.cs, G 





are offered for Competition at the beginning 
í reek Testament, Mathematics, English, and 
History, and also a Dauntesey Medical Scholarshtp, value £100. 

Prospectuses of the several Departments may be obtained at Mr. Cornish’s, 
Piccadilly, and at other Booksellers in Manchester; and they witl be 
forwarded from the College on application 


j J. HOLME NICHOLSON, Registrar. 


UNIVERSITY COLLEGE, LONDON. 


PRELIMINARY SCIENTIFIC (M.B) EXAMINATION OF THE 
UNIVERSIIY OF LONDON. 


‘The following Classes meet the requirements of Candidates :— 
Chemustry—-Professor Williamson, Ph.D, F R.S. 
. Experimental Physcs—ProfessorG C Foster, F.R S. 
Zoology—Professor Lankester, MA,FRS 
Botany and Vegetable Physiology—Professor Oliver, F.R S., F.L S 
The Courses of Chemistry, Practical Chemistry, and Botany, enter into 
the Ordinary Medical Curriculum, the Extra Fees amounting to £10 105 
Prospectuses, including information as to Classes for Matriculation, may 
be obtained from the College, Gower Street, W C. 


° “TALFOURD ELY, M A, Secretary. 
THE MASON SCIENCE COLLEGE, 
BIRMINGHAM. 

SESSION 1882-83. 








o 
The SESSION will COMMENCE on TUESDAY, the 3rd of October, 


1882, 

Full particulars of the Courses of Instruction, Fees, &c., will appear in 
the Calendar, which will shortly be published by Corns BROTHERS, 
Birmingham. Price 2s., by post, 2s BZ P 
GEO. H. MORLEY, Secretary. 


BEDFORD COLLEGE, Londonsfor Ladies), 
8 and 9, York Place, Portman Square —The Session will begin on 
THURSDAY, October 12 One Arnott Scholarship wi'l be awarded 
by open competition Prospectuses, with Particulars of Scholarships, 


&c., may hg had at the College 
: F KENSINGTON, Hon. Sec. 


NEW ZEALAND." 


s $ 

The Undersigned has cn Sale—A large variety of New Zealand Ferns, 
pressed in Books, at from gs. 16 s2s 6d per Book. a few Copies of *“ Ferns 
vand Fern Allies of New Zealand,” by, G. M. Thomson, F..LS., Science 
Teagber in the High Schools, Dunedin, Otago, price 12s ; Gully’s New 
Zealand Scenery in Chromo—Sets cf Fifteen Pictures, price Five Gu neas 
peri Set; Burton Brother’s Photography—Southem Alps, Lakes, Hot 

rings, &c, && Plates 8 X 6, mounta, 25s per dozen Stereoscopic 
Slides, 155 per dozen. Spgcimens of limber, Coal, Marble, Stone, and 
other Minefals on view. >se 


W. G. INNES, 
. New Zealand Agencyą 34, Great St. Heleną E.C. 








- "| LIVING SPECIMENS FOR THE MICROSCOPE; 


-THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS’ 
STUDIO, 57, NEWHALY. STREET, BIRMINGHAM. 


T. B. has last week~sent to his substribers the Desmid, Cossarium 
botryzis, showing the stages of ‘* syarmirfy’’ and ‘“‘conjugation,” mature 
cells, and Zyg spores with empty cell env@™pes. He has also sent out 
Lophopus crystallinus, Cristatella mucedo, Plumatella yepens, Limnias 
ceratophyili, Melicerta ringens, Cordylopho ds lacustris, Batrachospermum 
moniliforege, &e- k -: 

Weeki Announcements will be made in this place of Orfamsms T. B. 
is supplying 3 ` 


e Specimen Tubs, One hilling, post-free. 


Twenty-six Tubes in course of Sıx Months for Subscription of £1 18. - 
or Twelve Tubes for xos 6d. . 


r 


e 
e Portfolio of Drawimgs, Seven Parts, 1s. each. 
sae 


ASSISTANT ELECTRICAL ENGINEE 


Wanted in London to devote his whole time to the work. Salary to’ 
commence at’ £300 per Annum Apply by Letter, enclosing Besti-, 
monials, &x., to Professors Ayrton and Perry, St Stephens’ Chanfbers, 

Telegraph Street, EG? 7 , 





. e 


SIR.WILLIAM THQMSON’S ' 
PATENT GRADED GALVANOMETERS. 


Mr JAMES WHITE, 241. Sauchiehall Street. Glasgow, is now prepared 
to supply Galvanometers, constructed in accordance with Sir William 
Thomson's Patent, Dec 1881. . 

‘These instruments are Portable Galvanometers of two classes—one 
designed for measuring Electric Currents and the other for measuring 
Differences of Electric Potential. - : 

‘The Current Galvanometer measures Currents of from o'oi of an ampère 
to 100 ampères $ 

The Potential Galvanometer measures differences of Electric Potential 
of from o x of a volt to 200 volts. 7 oo 





‘ 


PRICES.—Potential Galvanometer. with Controlling Magnets, Flexible . 


Electrodes, &c , £20. Current Galvanometer, do dos, $15. ort 


ee ee 
THE AUSTRALIAN MUSEUM, 


SYDNEY, NEW SOUTH WALES. 


The Trustees of this Museum are desirou of obtaining, by purchase or 
exchange, Skins and Unarticulated Skeletons of large Mammals, other than 
Domestic Animals. Skins to contain Skulls, Legs, and Arm-bones com- 
plete. Skul} and Antlers of Irish Elk, Cervus megaceros (Hartm ), or 
plaster casts of the same, are required. — ` . $ 

Detailed Lists should be sent of Specimens offered, with the price (£ o. b Y 
of each ; or Lists of the Specimens required in exchange. 

Sex, Size, and full particulars of Specimens to be stated. Lo 

Sydney, N.S.W., 25th May, 1882. ED. P. RAMSAY, Curator: 


GALVANOPLASTIC CASTS ‘(Electro- 


types) of STEGOCEPHALE (Tabyrintnodonn). The Sgconp SERIES, 

e Nos 19-35 now ready. It contains the originals figured in the ard and 4th 
partsof Dr. Ant Fritsch’s work on the ‘‘ Fauna der Gaskahle (Permian),”” 
price £5. The Cast, containing 6 nearly entire skeletons in the size of 2r 
mam torzem , are so precisely made, that they can be examined with the 
magnifying-zlass, 6, 12, 20. Very important for every museum of 
palzontology and comparative anatomy —Address Dr ANT FRITSCH, > 
Prague, Bohemia, and Cu JAamRACH, 180, St George street, London 
(London Docks), $ x 


MICROSCOPICAL OBJECT GLASSES. 


for SALE. Immersion and Dry, by Powell and Lealand and other 
makers. Medium and High Powers,—~For Price, &c., address M.D., 
c/o Lewis’ Library. 136, Gower Street, W.C. = 


ELECTRICAL AND SCIENTIFIC APPA- 


RATUS —New Edition of our complete and comprehensive Descriptive 

» Catalogue of Electric Apphances, Instruments, and Materials, fully 
Illussated 72 pages, post free, Four Stamps. Special Terms to 
Science ‘Teachers and Schools.—H. and E. J. DALE, Manufacturing 
Electricians, 4, Little Britam, London, E C. 


GEOLOGICAL HAMMERS : 


OF NEW AND IMPROVED PATTERNS AND MATERIALS. 
A large end new Stock for seleftion for all kinds of Geological Field Work. 














Drawings of Patterns ang @rices on Application : 


Slings of best make fortHammers, &c. ; algo Clin meters, Pecket Lenses, 
Chisels, Collecnng Bags, ang all necessaries for outdo r geologiaml work, at 


JAMES R. GREGORY’S 
Extensive Geological Repository, 2 
. 83, CHARLOTTE STREET, FITZROY SQUARE, W. 


+ as 


uly 27, 4882 >° 
[July 27, 882 ~. 


’ 


* Chemistry 


uly 27, 1882] . 





sf, THOMAS’S HOSPITAL MEDICAL'| THE QUARTERLY REVIEW, No. so% ~- 


- SCHOOL, . 


ALBERT EMBANKMENT, LONDON, S.E 
The WINTER SESSION of 1882-83 will commence on OCTOBER and, 
_ When an Introduosury Addres? will be delivered by Dr. SHARKEY, at 3 p m. 
Two Entrance Science larshigs of £-00 and £60 respectively, open 
to all first-year Students Will be offered for competition. The Examination 
will be held en the ath, sh and 6th of October, and the subjects will be 
pene and Physics, either Botany or Zoology, at the option of 

idate: F 


d 

Speci Pisces are held throfighout the year for the “ Mbiriculation,” 
“ Prehmmmary Scientific,” and ‘ Inter.nediate M.B.” Examinations of the 
Unversity of Londen. . E 

All Hospital Ap@intments are open to Students without extra gare 

Scholarships and Money Priz® of considerable value are awarded at the 
Sessional Examinations, as also several Silver and Gold Medals, | 

The Eees may be paid in one sum or by instalments. Special entries may 
be made to Lectures or to Hospital Practice, and spetial arrangements are, 
made for Students entering in their &cond or subsequenteyears, aiso for. 
Dental Students ang foPqualified Practitioners. g , 

Several Medical Practitjoners and Private Famalies residing in the neigh- 
bourhood receive Students for residence and supervision, and a register of 
inspected and approved lodgings 1s kept in the Secretary’s office. 

S Prospectuses and all particulars mayebe obtained from the Secretary, Dr 


H F. = %y. M. ORD, MD, Dean. 
MINERALS. 
MR. BRYCE WRIGHT’S NEW SHOW ROOMS are * 
NOW OPEN, containing the 
FINEST & LARGEST STOCK OF MINERALS 
IN EUROPE,- - . 


- _. From which selections may be made, 
Extensive Series of Meteorites, Stone, Bronze, and Wooden 
Implements. Glass-capped Boxes, &c, Boxes sent on approval 
to any part of the world. 


` BRYCE WRIGHT; 
MINERALOGIST, AND EXPERT. IN GEMS, 
204, REGENT STREEP, LONDON (formerly 90, Gt. Russell St). 


MINERALOGY AND GEOLOGY. 


nan plowing NEW MINERALS have lately been received by Mr. 
~- CRYSTALLISED ELEONORITE, CRYSTALLISED WAVELLITE, 
MICROLITE, 7 inch diameter, SERENGITE, DECHENITE, and 
: BASTNASITE; 
For Chemical Purposes: ORANGITE and THORITE, 
A LARGE SELECTION of ROCK SPECIMENS and MICROSCOPIC 


HAMMERS, CHISELS. and HAMMER STRAPS. , 
PRIVATE LESS80\8 AND EVENING CLASSES. 
S Blowpipe Cases and Apparatus. 
; „Catalogues free. 
- SAMUEL HENSON, 
: 277, STRAND, LONDON, 
~ Opposite Norfolk Street. 


GEOLOGISTS HAMMERS. 


Pick-shaped Hammers, E bd, 4s, 48 Ód. ; Square Head and Cutting 
` Edge, 2s. 3d., 25. 6d, 38. Geological Survey Hammer, ss. -Hammers for 
Igneous Rocks, 4s. 6¢,6s Trmmmg Hammers, 1s 6a, 1S. 9d, 25 3d. 
Portable Hammer and Chisel in Case, 6s fd, 7s 6¢, 85.6@ Steel Chisels, 
“‘gd.,18.ts.6@ Strap and Hammer Holder, 2s., 3s. Glass-capped Boxes 
from Is per dozen. Card Trays from 4s 6d. per gr ss. Specimen Tubes 
from 6d. per dozen. 


we 





Catalogues Post Free 
THOMAS D. RUSSELL, 
48, Essex Street, Strand, Lpudon, W.C. 





THE, “HANSA” i: 


. Published since 1864 in Hambprg, is the only independent professional 
paper in Germany dedicated exclusively to Mafitime Objects Essays, 
eritiaugs, Reviews, Report®, Advertisements Strict eye kept upon the deve- 
lopmerf of Maritime Affairs in every respgct. Every second Sunday one 
Number in qto“at least; frequent supplements and drawings. Subscript.on 
ar any time; preceding numbersef the year Turnished subsequently. Price 
rzs. for twelve months, Advertisements 4d. a line widely spread by this 
paper; considerable abatement f@r 3, 6, x2 months’ insertion Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28.. Edited by 
W.e. Freenen, M.R.. Hamburg, Alexander Street. 8. = 
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Is Published THIS DAY, e 
: ae Contents, . ` 
è 1.—THE FALL OF THE MONARCHY OF CHARLES I. m 
@ IIL—ITALIAN LIFERALURE OF THE RENAISSANCE. 
II —MR. MATTHEW ARNOLD ON WORDSWORTH AND 


BYRON. 2 

IV._FANNY KEMBLE’S RECORDS OF HER LIFE. ~ 

V.—CHINESE AND BABYLONIAN LITERATURE. . 

VI—NATURAL SCENERY. ‘ 

VII.—sTATE AND PROSPECTS OF AGRICULTURE. 
VITIL—MEDIEVAL HYMNS. 

IX.—OXFORD REMINISCENCES 

X,—THE PARALY>IS OF GOVERNMENT. 


i ~ JOHN MURRAY, Albemarle Street 


t 


LELECTRICITÉ. 


Chaque Samedi, 16 pages, grand in 8v, 2 colonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spécizle, seul journal tenant les lecteurs 


au‘ courant de toutes les expositions électriques, et de tous les 


_ progrès de Pélectricité, 
Rédacteur en chef: W., de FONVIELLE, 
E. de CLISSON :' Directeur. 
Subscription Yearly, 16s. ; Six Months, 9s. 
_ Agency for England and Colonies— ° 
LE FEVRE AND CO., ENGINEFRS, ° 
26, Bunce Row, CANNON STREET, LONDON, 
Specimen Copy sent post free. 





On the 1st of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 
BRIT{SH AND FOREIGN. i 


New Series. Edited by Jamas Burrren, F.L S., British Museunt 
Contents.—Original Articles by leading’ Botanists —Extracts, and 
Notices of Books and Memoirs —Articles in Journals —Botanical News.— 
Proceedings of Societes. . 


Price 1s. 37 Subscription for One Year, payable in advance, 125. 
London: WEST, NEWMAN, & CO., 54. Hatton Garden, E.C. 





On the zst of every Month, price Sixpence. ~ - 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 


Edited by Jonn T, CARRINGTON, 
~ With the Assistance of 
Freverick Bonn, F.Z.S. | oun A. Power, M.D. 
Epwarp A. Fire, F.L.S . Jenner WEIR, F.L.S. 
F. BucHayan Wurreg, M.D. e 


Contains Articles by well-known Entomologists on all Branches of the ` 


Science ; on Insects injurious-or benefi to Farm or Garden; Notes on 


Habits, Life-Histories; occurrerce of Rarities, &e ; there are Monthly 


Lists of Duplicates and Desiderata. 

Numerous WoopcytT ILLUSTRATIONS, to the printing of which esp®gjal 
attention 1s given, and occasional LITHOGRAPHED and Cxromo-LirHo- 
GRAPHED PLATES. 


“SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Mdited by J. E. HARTING, F.L S., F.Z.S » Member of the 
~ + Bntish Ornitholcgists’ Union ; contains~ 

* Original Articles by well known naturalists in every branch of zoology 

habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British freshgyater fish; new or 
rare manne fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, wite remarks on zhe haunts and habits of the species; and 
other matters af general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books, Occasional transftions from foreign zoological 
journals of important and interesting artieles in various branches of roology. 

here are occasional woodcuts. r 


-_ JOHN VAN VSORST, r, Pafernoster Row. 
- DIAMONDS IN MATRIX. 


` R. C: NOCKGLD, Diamond end Oriengal Stone Chtter and Dealer, has 
for sale Specimens of the above paso Cut Precious Stones uf all Colours. 

Preciotis Stongs valued and bought. * e 
* i23, FRITH STFRET, SOHC, W. 


ayn: e s 
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Third Edition, crown 8vo, with 5 Chromo-lithographic Plates, cloth, 5s. 


“We feel sure that most readers will find the results arrived at as novel as 
they unquestionably are interesting. . . . The style is excellent; and great 
judgment has been shown in the arrangement of the materials There is a 
minuteness of detail which will satisfy the scientific, without being so technt- 

-cal las to repel the general reader.” "Saturday Review, 

We have no hesitation in saying that Sir John Lubbock has presented 
us with the most valuable series of observations on a special subject that has 
ever been produced. . . . As a contribution to insect psychology, it will be 
long before this book finds a parallel ”—A theneum. 

There are few gepartments of natural history more fascinating than that 
which deals with the habits and i instincts of the social insects; and Sir John 
Lubbock’s marvellously patient and minute experiments have placed him at 
the very head of all observers in this delightful field."—F'ad2 Mall Gazette. 

A host of names is connected with ant-lore, but none so intimately and 
pecultarly as Lubbock, who is now recognised everywhere as the friend and 
champion or te ant. Bir bi 

nts and bees are full of interest for the unscientific public, and Sir John 
Lubbock has here collected all that was most valuab be. both in teen 
observations and in those of his numerous predecessors. The result isg work 
amusing enough to pices even that omnivorous person the general reader, 
and yet solid enoug’ 


to deserve the highest recognition from men of science,” 
Academy. 


Crown 8vo, cloth, 5s. 


'AÑIMAL INTELLIGENCE. 


B37 GEORGE J. ROMANES, LL D., F.R.S. 

Crown 8vo, cloth, 5s. 
THE. CONCEPTS AND THEORIES OF 
MODERN PHYSICS. 


By J. B. STALLO. [Next week. | 
London: KEGAN PAUL, TRENCH, & CO., x, Paternoster Square. 





Demy 8vo, with 270 Illustrations, cloth, 265. 


THE MODERN APPLICATIONS OF 
ELECTRICITY. By E. HOSPITALIER. Trartslated and Enlarged 
by Jurius Maur, Ph.D. 

‘tt From the style in which the work is written, and the absolute absence of 
technicalities, except such as are explained as they are introduced, the volume 
will be as teresting to the general reader as to the student of electricity, so 
that, from the attention now being given to the question of electrical appli 
cation, it will deservedly enjoy a wide circulation -Mining Journal. 

‘© TE speculators in the shares of Electric Lighting Companies are desirous 
of knowing anything about the subject of their dealings, they could not do 
better than turn to this solid volume ”—Dazly News. 


London: KEGAN PAUL, TRENCH, & CO., x, Paternoster Savare 


NEW WORK BY PROF. OWEN. 
e Now ready, in crown 6vo, price 5s., cloth. 


EXPERIMENTAL PHYSIOLOGY, ITS 
BENEFITS to MANKIND; with an Address on Unvgiling the Statue 
of Wiliam Harvey at Folkestone, August 6, 188r ICHARD 

OWEN, C.B., M.D., F.R.S , &c., Foreign Associate of the Institute 
@of France. ` 
London: LONGMANS & CO. 








THE, SCIENTIMIC RESULTS OF IHE, VOYAGE OF H. M. S. 
“ CHALLENGER. 


, Now ready, Zoorocy, Vol. IV., > Copiousty Illustrated, in royal 4to, price 
SOS, 


REPORT*on the SCIENTIFIC RESULTS 
of the VOYAGE of H.M.S. ‘‘ CHALLENGER” during hes YEARS 
1873-6, under the Command of Capt. G. S. Nares, R.N., F R.S., and 
Capt. F. T. THomson, R N. Prepared under the Superintendente of 
the late Sir C. W. THOMSON, FR S., and now of JOHN MURRAY, 
F,.R.S.E., one of the Naturalists of the Expedition. 


*,* This Volume maybe had also in Three Separat? Pars, being Part 
XIS, XI., XIL, of the entre work, as follows:— 


Part XI. By W. A. FORBES, F.L.S.—* Report on the Anatomy of the 
‘Tubmares” Price®s. 
Part XII. By, Prof, Bagen Rees on the Deep-Sea Medusa 
nice 20. 
PART amu By Dr. H) JALMAR ‘Tutte .—“ Report on the Holothurioidea.” 
Part I. Price 24s. 


ae for H.M. Stasione Office ; published By order of H. M. Government; 

P sold by Lopgmans and Co. jejohn Murray, Macmillan and Co , Simpkin 

and Co,, Triibner and Cos È. Stanfarg, J. D Potter, and Paul, Trench, 

@ and Co., Lonfon; A. and C. Black, and Douglas tand Foulis, | Edin- 

x burgh; "and by A. Thom and ects and Hodges, Figgis, and Co., 
Dublin e 


PAE INTERNATIONAL SCIENTIFIC SERIES. 
i ‘-YHREE NEW VOLUMES. 

° ANTS, BEES, AND WASPS: te 
A Record of Otservašons on the Habits*of the Social 
Hymenoptera. 

s ®y SIR JOHN LUBBOCK. BART, M.P. ' 


DERES EE OTA UO a kOe EE 


. ON THE 22nd INSTANT.* _ s 


In 4to, cloth, price’gos. 


VOLUME XIV: (KAO—LON) 


OF THE e 


ENCYCLORAZA'DIA. 


BRITANNICA. 


EDITED BY £ e 
PROF. THOS. SPENCER BATRES; LeNg 
AND 


W. ROBERTSON SHITH, LLD. . 


PRINCIPAL, CONTENTS, 


KASHMIR. Gen R.Mactacan, RE. e 
KEATS. Soe SWINBURNE. 

KEBLE, Pringpal J. C SHarrr, LL.D® : 
KENTUCKY. J. R. PROCTER. 


KHIVA MajorF. CH H. Crgrxe, R A. e 
KINGS, BOOKS ÒF. Rev. W.'R. Surru, LL D ? 
KINGSLEY. C. KEGAN PAUL. i 

-KIRGHIZ, A. H K®ang . bd 
KNIGHTHOOD. F, DRUMMOND: ~ 


KURDISTAN, Sir H., © RAWLINSON. 
LABOUR AND LABOUR LAWS. J.E. Davis. 
LABRADOR. Rev. M. Harvey. 
LACE. A. S. Coir. 
LA FAYETTE. Hon. Joun BIGELOW. 
LA FONTAINE Georce SAINTSBURY. 
LAGRANGE. Miss A.M CLERKE. 
HORE. Gen. MACLAGAN. E 
LAMENTATIONS. Rev. W. R. Surrx, LLD. - 
LAMP. Jas. PATON and A. S. MURRAY. 
LANCASTER, HOUSE OF. J. GAIRDNER. 
LANDLORD AND TENANT. Prof. EDMUND are. 
LANDOR. A.C SWINBURNE. 
LANGLAND _ Prof. W. W. SKEAT. ‘ 
LANGUEDOC. WALTER BESANT. 
LAOCOON. A. S. MURRAY. “« 
LAO-TAZE. Prof. J. Lacee. 
LAPI Y. Fank RUTLEY. 
LAPLACE. Miss A. M. CLERKE. 
LARCH. C Pisrpoinr JOHNSON. i 
LARK. Prof. ALFRED NEWTON. 
LATIN LANGUAGE. Prof. A. S. Wingins. 
LATIUM. E H. BUNBYRY. 
LAW. Prof. E. ROBERTSON. 
LEAD. W. DITTMAR 
LEECH. Dr. W. C. M'INTOSH. 
LEGERDEMAIN. Prof. E. H. PALMER. 
LEIBNITZ W.R. Sorvey 
LEIGHTON. J. TayLoR Brown. 
LEMUR. Prof. W. H. FLOWER. 
LEONARDO. Prof. Sinney Cotvin. 
LEOPARDI. RICHARD GARNETT. 
LEPROSY. Dr. CHARLESUREIGHTON, 2 
LE SAGE. GEORGE SAINTSBURY. 
LESSING. James Sime. 
@EVITES. Rev. W. R. Smitu, LL. D.’ 
LEWES, G. H. James SULLY. 
LEYDEN, JOHN. Rev. W. C. Surru. 
LHASA. ‘Col Henry Vure, C B. 


“ LIBRARIES. H. R. TepoER and E. C. Tnomas. 


LICHENS. Rev. James M. CROMBIS. 

LIEBIG. Prof. A. Crum BROWN. 

LIFEBOAT. R. M. BALLANTYNE. 

LIFTS. Prof. R. H. SMıTuH. 

LIGHT. Prof. P. G. Tair. + 

LIGHTHOUSE Tuos Stevenson, C.E. 

LIGHTING. Jonn Horxinson, C.E. š 
LIGUCRL Rev. Dr. R. F LITTLEDALE $ 2 
LILLE. Gaston MEISSAS. 

LINCOLN. C HeCoors, 

LINCOLN, ABRAHAM. Col. J. G. NIcoLaY. 
LINNÆUS BD JACKSON. 

LION. Prof. FLOWER. 

LISBON. J.Y. JOHNSON. 

LITHOGRAPHY. Gro Ruip, R S.A. ` 
LITHUANIANS. P.A KROPOTKIN. 
LITTLETON. Kenzo E. DIGBY. 
LITURGY. Rev. F E. WARREN. 


LIZARD. Dr. ALBER GÜNTHER. 
LOCK. Sir Epmunp BgckeTrT, Bart. ` 
LOCKE Prof. A C Fragee. 

LOCKHART. Lady EASTLAKE. 
LOCUST. oa 
LOGARITHMS eJ. W L. "Grant. 
LOGIC. _ Prof. ra Tan R 
LOMBARDS. Very Rey. Dean Cuorch. é 
LONDON. T.F. i Aann Keris and H. B, WHEATLEY. 
LONGEVITY. Prof. J G. M‘KENDRICK. 
LONGFELLOW. Tuomas Davinton 
LONGINUS. Prof. W. D. GEDRES. 


Edinburgh: ADAM & CHARLES BLACK. 
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SUBSCRIPTIONS TO’ “NATURE.” Peis PA Ale BSH) a . 
: : s d ò The BUTTERFLIES of EUROPE. Illus- 
Yearly . s soa a e28 0 trated and described by HENRY CHARLES LANG, M D, F.L 8, 
3 t t t ts, sUper-ro; ` 
Saat fey” | ee Rete rae ae e ‘containing 4 Coloured Bates and 261 ee Letterpress, pice 35 6d. ý 
=.. pes ertoe o mbsertption fog the entire Woz] m advance. rospectus may be 
To the United Sta et, the Continent, and all places had on application. 
within the Postal ion : sade No. 452, August, vith sir beautifully Coloured Plates, gs. 6d, + 
T nual Subscription 42s,, 
Vearly s s sse osso. 30 Q The BOTANICAL MAGAZINE. Figures 


Walf-yearly. . 6°. 6. ee ee TS 
Quarterly s.. s soo se’. 8 OO 


Post Office Orders payale to MACMILLAN & C®. 





CHARGES fer ADVERTISEMENTS. 


Three Listes in Column 2s, 6d. 9d. per Line after, 
&s 


d. 
Qne-Eighth Page, or Quarter Celumn . . .° . 018 6 
Quarter Page or Half a Column , æ. èe. . . . II§ 0 
Half a Page,sor a Column. . . . 9% ...350 
Whole Page . s.o soso a ew a ee . 660 


OFFICE : 29, BEDFORI® STREET, STRAND, W.C. 








NOW READY, large 8vo, cloth, 390 pages, 106 Woodcuts, price Eight 
Shillings. 


GEOLOGY of the COUNTIES of ENG- 


TAND, and of NORTH and SOUTH WALES. By W. JEROME 
HARRISON, F.G.S., Science Demonstrator for the Birmingham 
School Board, late Curator Leicester Town Museum. 


To tht detailed description of the Geological Features of each County, 
there are added lists of the Local Scientific Societies, Museums, Maps and 
Memoirs of the Geological Survey, and the more important books and 
papers written by private workers. 


Revisws :— ° 


s 

“We have tested it in many ways, and find that in almost every case the 
latest information, even when published in journals of very restricted circu- 
lation, has been discovered and made use of. There are numerous excellent 
woodcuts. .. We can heartily recommend this book as a convenent and 
reliable work of reference.” S- Nature. 

“We sincerely compliment Mr. Harrison on producing a good and much 
required work of geology, which will save a student, not only much personal 
research and time, but put him on the track of almost everything geological 
which England and Wales can offer to him Not cnly have we Te a clear 
outline of the geology of every English and Welsh county, ilhistrated by 
sections, characteristic fossils, &e . but a list of the papers and other works 
published thereon. as well as a reference to the museums where the chief 
collections of each county may be seen and studied. Mr. Harrison has 
boiled down something hke four thousayd papers, in order to acquire all 
this useful information, and he has arran all he has to say clearly and 
well, This ought to be, and deserves to be,a very successful book.’?— 
Science Gossip. 

**Tt deals with each county in alphabetical order, and describes in a man- 
ner at once concise and lucid, the principal inaen of ats geological 
formations, their fossils, and economic products. ,. It need Fardly be 
said that Mr, Harrison writes with a scientific skill and authority of ad- 

` mitted weight. The value of the volume is much enhanced by numerous 
illustrations * *—Lescester Chronicle and Mercury. 


London: KELLY & CO., 51, Great Queen Street, W C , and 
SIMPKIN, MARSHALL, & CO, Stationers’ Hall Court, E C. 


A TREATISE on the TRANSIT INSTRU- 


MENT, as applied to the Determination of Time, for the use of 
Country’ Gentlemen. By LATIMER CLARK, MLC E 
A popular description of the method of obtaining accurate Greenwich 
time by the Transit Instrument. It also contains Tabie of the Transit of 
the Principal Stars for 1882, calculated i in ordinary Greenwich time, Demy 
_ 8vo, cloth, post free 5s. 


A. J. FROST, 6, Westminster Chambers, London, S.W. 





x 
2 Fat Embolism. By R. Saundby, M.D, and G. Barling, M.B, 


3 
4 
5. A Variety of Pulmonary Lobation. 
6 
7 


and Descriptions of New and Fare plants suitable for thè Garden, Stove, , 
or Greenhouse. By Sir J. D. HOOKER, C B., F.R. 


L. REEVE & CO, 5, Henrietta Street, Covent ae 


LIGHTNING CONDUCTORS. 





R Experience, accnmulated since the time of Benjamin “Franklin, proves 


conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from che 
destructive effects of hghting. 


RNEW5 ALT. & Co.’sSs 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and alse 
the Cheapest Conductor ever offered to the Pubke. 

It is simple in its application, n> Insulators being required, and it costs 
only ONE SHILLING per Foot-Zor the standard size, which ensures safety 
in any storm. e ° 


R. S. NEWALL & CO, 
130, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—-GATESHHAD-ON-TYNE. 


Now Ready price 6s., Vol. XVI., Part IV., July, 1882 
THE JOURNAL OF 
ANATOMY AND PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 


CONDUCTED BY 
Professors HUMPHRY, TURNER, and M‘KENDRICK. 
Contents, 

Observations in Comparative Myology. By Hans Gadow, Ph.D. me 
(Plate 
XIII.) 
. Mıcrococcus Poisoning. By Alex Ogston, M.D 
. Action of Saline Cathartics By Matthew Hay, M D. 
By W. Allen, M D. 

ol ig Remarks on Polydactaly as Atavism. By C Gegenbaur. 
. Index 


MACMILLAN & CO., London and Cambnidge. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT. 


AND 
INTENSITY» COIL MAKER, 


PRICE LIST, FOUR STAMPS, 
e 








55, SIDMOUTH STREET, LONDON, W.C. 
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New Self. charging Induction Electrical, Machine. 


SOLE AGENTS: 


BECKER & 
COVENT GARDEN, 


Ea Eie. 


; 84,, MAĻDEN LANE, 


e 
SE OP org 
LONDON, W.C.¢ 


‘Tie chief advantages of these mechines are their independence of the degree of humidity of the atmosphere ; they are self-chaPving, 


requiring nether friction nor any outside initial charge to throw them into action ; 


their cheaphess and compactness. © 


Dr. G. Gore, F.R.S., 8f the Institute of Scientific Research, Birmingham, writes. as ‘follpys ‘concerning our Ae: “inch + vee 
machine :—‘‘I may inform yu that I have obtamed sparks 5}-inches long from the:machme yoy sent me:’ 
Illustrated Descriptton and Price List sent post free on application to Fy E. BECKER AND ẸO., 34, Maiden Lane, Covent 


Garden, London, W.C. 
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: . EDWARD PATERSON, ' 


TELEGRAPH AND ELECTRICAL ENGINEER,. 
74, LITTLE BRITAIN, ALDERSGATE STREET» E.C.,, g 


Manufacturer of Electric Signals, Telephones, Telephone Exchange Boards, Physical Apparatus Yor SchodMand Colleges. 


Messrs, AYRTON AND Perry's ABSOLUTE GALVANOMETER FOR STRONG CURREWTS. e 





s 
NOTICE ~The GOWER-BELL LOUD-SPEAKING TELEPHONE. MNtimited number of these valuable Instruments, WA Royalties 
hd fully paid, may still be obtained of EDWARD PATERSON, who is prepared to tender for the erection of Telephone Exchanges or Private Lines m 
any part of the United Kingdom. As the policy of the Proprietor of the Patent is now only to rent these Instruments, parties desirous of purchasing 
e should lase no time in securing them. è oe 
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SECOND EDITION, LA SEMAINE FRANÇAISE: a Weekly ' 
Ld Newspaper and Review in ghe French Language, Politics, Literature, 
e G R | F F | N J S Science, Art, Varieties, Notes. Price 3d., through Booksellers, and at 
= the Railway Bookstalls, (Offce, 37, Southampton Street, Strand, W C 


LA SEMAINE FRANCAISE: §ournal* Français pour. 


C H E M I C AL H A N D | CR AFT l'Angleterre : Pohtique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
- . et Notes Un exemplaire pawla poste, 34¢., en timbres poste Abgnne- 
~ 
e 


chez tous les hbraines tt aux gares deg chemins de fer. On s’abonne 
PRICE 4s. 7d. POST FREE. aux burea#x, 37, Southampton Street, Strand, Londrts, W.C, 


LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 


A CATALOGUE OF CHEMICAL APPARATUS : | ~ case’ has teed brought out i Landon for the benefit of those Enghsh 


readers who may wish to study contemporary French from all points of 


ment franco par la Pye ur an, =gs 2d.; six mois, 75.7a@ Prix 3d. 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. view, instead of confinmg their reading to one particular Gallic print. 
z A It certainly merits success ’’-Graphte. 
e Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. LA SEMAINE FRANÇAISE.—“ The numbers before 
; us are full of good things . . . It will be far better for most than any - 
5 Mest Complete and Cheapest List of Apparatus. one of the best papers echitshed in Paris itself. We are much pleased 


with the character of it, and believe it will be highly valued in all chose 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREE1 bg many, households where French is cultivated The printing 1s very well 





n Queer. 

LONDON, W.C. ST ‘i TERMS or SusscrirTion:— sd 
Three Months ... baa a on e m 3g 
Sx i 2 ove ave a see one = 7 7 

. Z ‘welve ,, ove ses ove ove es ww I5 2 . 
S CG. T l S L E Y & C o P.O.0. payable to T. Spanswick, at King Street, Covent Gardene W.C. 
$ " Publisking Office, 37, Southampton Street, Strand, W.C. 
g Omg p 





OPTICIANS, 
‘| NORTH BRITISH AGRICULTURIST 
J 72, BROMPT ON RO A D, S. wW. 1s the only Agrienliral Journal in Scotland, and circulates extensively 


(Close to South Kensington Museum.) amongst Landed Proprietors, Factors, Fartiers, Farm-baihffs.and others | 
interested ın the management of landed property throughout Scotland 


ard the Northern Counties of England. 
THE PHON EIDOSCOPE The AGRICULTURIST has also a very considerable circulation on. the 


` An Instn fi bserving the Colour-Fi f Liquid Fih nder the | Continent of Europe, America, Austraha, and the Colonies 
tument far Observing fs Colar I garea of Taquid Films w The AGRICULTURIST is published every Wednesday afternoon in 


action of Sonorous Vibrations, i A : wes 

; Lb : time for the evening mails, and contains Reports of all the pnucipal British 

Being a visible demonstration of the Vibratory and Molecular Motion of a | and Insh Markets of the weex, besides Telegraphic Reports of those held- 
F Telephone Plate on the day of panic i er v 

$ S 7 ts e Veterinary Department is gdited by one of the leading Veterinarians 

The PHONEIDOSCOPE, with 3 Dises, Bottle of Solution, Descriptive | in the country, and is invaluabldto the breeder and feeder as a guide to the 


e Pamphlet, &c., in Cardboard Box, xos. 6d, rearing of animals, an¢ their fier pier when labouring under aa 
e ‘ull Reports are given of the Meetings‘of the Royal Agricultural Socie 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY a England; the Royal Agricultural ey of Ireland, the pine pee 
. C. - gricultural Society of Scotland, the Scottts! amber of Agriculture, 
9. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. and all the principal Agricultural Associations throughout Great Britain and 
TELEPHONIC ELECTRICITY. All Materials supplied for Ireland. g ? Fach fe 
š Experimental Purposes. For Advertisers addressing themselves to Farmers a better medium does 


not exist. 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and Price 3d. By post 33d. Annual Subscription, payabie m advance, 14s. 


e e Description of the Harmonogragh. Post Free, ad. à pope 7, High Street, Edinburgh; and 145, Queen Victoria Street, 


Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 


NOTICE OF REMOVAL. ESTABLISHED 1843. 





JAMES- HOW FCO), THE ENTG@MOLOGIST’S MONTHLY 
SCIENTIFIC INSTRUMENT MAKERS, MAGAZINE. 
73, FARRINGDON STREET, LONDON | coniuseity C G. Baeten J W, Doyoras, R, MeLactian, FRE, 


E. C. Ryz, F Z.S , E. Saunpers, F.L.S, and H T. STANTON, F.R.S. 


a This Magazine, commenced m 1864, contains standard articles and notes 
HOW’S STUDENT’S MICROSCOPE, HOW’S MICROSCOPE LAMP | on all subjects connected with Entomology, and especially on the Insects of 


A 7 + 2 the Bntish Isles. e 
Rock Sections and other Objects for the Microscope. Subscription—Six Shillmgs per Volume, post free. The volumes com- 


iene Tih reine number in egch 1a ci ii 3 A 
Vols to VL (strongly bound ın cloth) may be obtained by purchasers o! 

A CERTAIN | tic entire set to date, at the increased price of ros each, the succeeding 
vols. mzy be had separately or together, at$s each 


REMEDY — London: JOHN WAN VOORST, $ Paternosyr Row . 


(Lawe or 5, Brine ST, AND z, Fosrzr LANE). 
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For BAD BREASTS, OLD WOUNDS, and SORES. If N .B.—Communications. &®, should be sent to the Editors at the above 
i effectually *rubbed on the Neck, anc Chest, it cures SORE | ~~ mn 
- &HROATS, BRONCHITIS, COUGHS and COLDS; and for WANTED, a Copy of NABURE, No. 618.—Address,_ 
X GOUT, RHEUMATISM, and af Skin Diseases it fs unequaled, Ofme of NATURE, 29, Bedford Street, Strand. 
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Messrs. MACMILLAN & C0’S NEW BOOKS. . 








. kad 
A -TEXT-BOOK ‘OF GEOLOGY: 
‘i e BY ARCHIBALD .GEIKIE, F.R.S., . e 
e° Directow General of the Geologigjl Surveys, With numerous Illustrations, Medium 8vo, [Just ready, 





GEOLOGICAL SKETCHES, - 


. AT HOME AND ABROAD. 
' BY ARCHIBALD GEIKIE, FERS, 


Director- General of fhe Geological Surveys of the United Kingdom, With Tustrasi ions. 8vo, 10s, 6a, 


““The “literary skill shown i$ remarkable, the local colouring of the places visited are reproduced with e 
accuracy, and the various incidents of.travel told with vivacity and skill. The knowledge.of an accurate man 
of science joined with wlfat does not always go together, the pen of a ready wrizer, has produced a readable, 
interesting, and valuable work.”-——British Quarterly Review. 

“From beginning to end the book is interesting, and in many parts it strikes us with a deep sense of 
the majesty of science.”-—-Pall Mall Gazette. . 


e . 
a 





NEW BOOK BY THE AUTHOR OF “ECCE HOMO.” — $ 


ie NATURAL RELIGION. 


By the Author of “Ecce Homo.” 8vo. 98. 


“ This is one of those rare things in dur modern literature—a really speculative book ; ard the speculation, whatever else we 
may think of it, is both ingenious and serious, Itis work in the region not of dogmas or controversies, but of ideas.” -Pau Mall 
Gazete, 

“In working ont àis conceptions of ‘Natural Religion’ the author eae with admirable force, and cccasionally with a 
sarcasm and humour which blend with passages of considerable literary skull. . ‘Natural Religion’ is full of abılıty and fresh 
thinking, and fresh writing, and excellent in its teaching,” —Scotsmaz. 


MR. GEORGE HARWOOD’S NEW BOOK. 


THE COMING. DEMOCRACY. By Grorek Harwoop, Author of 


“ Dise-tabl:shment.” Crow 8vo. 6s. 
NATURE SERIES. NEW VOLUME. 


THE SCIENTIFIC EVIDENCES OF ORGANIC EVOLUTION. ~ 


By G. J. ROMANES, M A., LL.D., F.R.S., Zoological Secretary to the Linnean Society. Crown 8vo. 2s. 6d. 


A LIFE OF KANT. By Dr. J. H. W. STUCKENBERG, late Professor 


of Wittenberg Colleze, Ohio. With Portrait. 8vo. 14s, 


ECONOMIC PLANTS; A DICTIONARY OF POPULAR NAMES" 


OF; their History, Pioducts, and Uses. By JOHN SMITH, A.LS., Author of “ Historia Filicum,” &c. Demy 
- 8vo. I4s. 


LIGHT: a Course of: Experimental Optics, chiefly with the Lantern. 


By LEWIS WRIGHT, With nearly 200 Engravings and Coloured Plateg, Crown 8yo, 7s. 6d. 


. ELEMENTARY CHEMICAL ARITHMETIC. With 1100 WR 


by SYDNEY LUPTON, M A., Assıstant-Master in Harrow School. Globe 8vo. 55. 
ENGLISH SCHOOL CLASSICS. (New,Volume) 


DRYDEN—SELECT PROSE WORKS.” Edited, with SER 


and Notes, by Professor C. Ð. YONGE. Fcap. 8vo. 2s. 6d. ., 
*. MACMI,LAN’S ELEMENTARY CLASSICS, (New Wolume). . 





` XENOPHON—AN ABASIS, Book I. Edited by`A: 8S. WALPOLE, "M.A. 
. Formerly Scholar of Worcester Colleze, Oxford. With Introduction, Notes, Toei, &c, 18mo. Ig 6d. 
ge MACMILLAN & CO.. LONDON, W..e i ~s 
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Messrs, MACMILLAN. & CO. S NEW PUBLICATIONS. 
k .... NEW BOOKS AT, MODERATE” PRICES’, , F 
PRICE FOUR SHIPLINGS- AND SIXPENCE EACH voigib — = i: 





In a few days,” Crown 8vo. Price FOUR SHILLINGS and SIXPENCE. e 


A “MEMOIR OF DANIEL MAGMILLAN: By Thomás -Huemes, 


Q.C. With a Portrait engraved on steel by C. H. JEENS; from a painting-by-LowEs kak Crown 8vo. “Price FOUR 
SHILLINGS and SIXPENCE. , ro - 
e ARET # 


. Now -ready, Crown 8vo, price FOUR SHILLINGS AND SIXPENCE. 


> = DEMOCRACY:: . 


_ AN AMERICAN NOVEL. Crown 8vo. Price FOUR  SILLINGS and*SIXPENCE. 


*,* Also a Popular Edition, Crown 8vo, in Paper Wrapper. - Price ONE SHILLING. s 


“So much for giley as reflected in what may be called social novels ; but perhaps the met remarkable book of the kindewhich 
- das recently appeared in America is ‘Democracy.’ Unquestionably itas the mst sensational. . It is decidedly clever.” 
z Edinburgh Review. 


. | -Uniform with above. 2 Vols*Crown 8vo. Price NIN E SHILLINGS? 


UNKNOWN TO HISTORY. By CHARLOTTE M. Yonex. Author. of 


“ The Heir of Redclyffe.” 2vols. Crown 8vo. ` Price ine SHILLINGS. 
tt Miss "Yonge far excels the general run of writers of historical novels. She can always tell a story well, and she is at “her best in 
telling a storyeof bygone days, Miss Yonge has a happy facility for being quaint and picturesque in her historical delitfeations 





without being stilted and pedantic. . The story is written througlfout in a lively and easy style. The book gives a trathful 
picture of the times ; the plot is ingeniously worked out, and the iarere well sustained to the end, and the leading cuaraeters are 
well drawn,’ __ Saturday Review. . 


Now ready, Uniform with above. 2 Vols. Crown 8vo. Price NINE SHILLINGS. 


`* THE BURMAN; his Life and Notions. , By Saway. Yor. 2 Vols. 


Crown 8vo. Price NINE SHILLINGS. 
< Now ready, Uniform with “Democracy.” Crown 8vo. Price FOUR SHILLINGS and SIXPENCE. 


- THE BURGOMASTER’S WIFE; a Tale of the Siege «of Leyden. 


By Dr, GEORG EBERS, ‘Author of “The ‘Egyptian Princess, ” &e. Translated by CLARA Bett. Crown 8vo, Price 
FOUR SHILLINGS and SIXPENCE, . 


GOLDEN “TREASURY SERIES. New VOLUME. 


WALTER SAVAGE LANDOR, SELECTIONS FROM THE, 


WRITINGS OF. “Arranged and Edited by Professor SIDNEY COLVIN. 18mo. 4s. 6dy- 
THE ENGLISH CITIZEN. A Series of Short Books on his Rights and Responsbilities. New Volume. 


= FOREIGN RELATIONS. By Spuncer Waxporn, Author of “ The. 


History of Eagland from 1815. Crown 8vo. 3s. 6d. 


` 


MACMILLAN’S SIX SHILLING POPULAR NOVELS. 


THE PORTRAIT OF A LADY. By Henry JAMES, JUN. Crown: 


e €vo. 6s, 
By the same Author. In Crown 8vo. 6s. each. 
» THE AMERICAN. ta i THE MADONNA OF THE FUTURE: and other Tales, 
— ë THE EUROPEANS. e RODERICK. HUDSON, 
DAISY MILLER: an International Episode ; Four Meetings. WASITINGTON SQUARE ; the Pension Beaurep maa Bundle 


“Life in Boston can only be made reascnably attractive byan artist like Mr. James, who is more than a scene- painter. . r 
The acuteness of Mr. James’s observations is unimpeachable, while he is no mean student of the eccentricities of human nature, 
and can shrewdly-contrast the complexities of character. Few novelists are more successful in the art of indicating, an idiosyricrasy ` 


with one or two epigrammatic touches, or of making the individual 'bare the mind for inspection by some slight but suggestive self- 
revelation.” —aditburgh Review, 


- 


eo a 
-A SHORT STORY. BY THE AUTHOR OF e . ; 


JOHN INGLESANT: 





e wah uoee 
7 . Appears in MACMILLAN’S MAGAZINE for "August . a e wT 
e f š PRICE ONE SHILLING. , 
e A s >- -0 
E : MACMILLAN AND CO. LONDON, W.C. e 
ee 
. * . Printed by R. Cray, Sons, and Wav ior, at 7 and 8, Bread Streep Hill, Queen Vicr@ria Street, in the City of Lon don, aod published by . 
m MACMILLAN AND Co., at the Office, 29 and 3e, Bi rd Street, parent Garden. THURSDAY, July 27, 1882. j 
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A WEEKLY, ILEUSTRATER JOURNAL ‘OF SCIENCE . 
N 7 ra a “To the solid ground s 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH i 
=> Sa * 
No., 666, VOL. 26] + o THURSDAY, AUGUST. 3, 1882 [PRICE SIXPENCE 
= = t 
Registered as a Newspaper at the General Post Office] e [AN Rights are Reserved. ~e 
.BRITISH ASSOCIATION T 7 
S FOR THE THE HOUSTON BOTANICAL MICROSCOPE. i 
ADVANCEMENT OF SCIENCE, R =E zg. : 
* 22, ALBEMARLE STREET, LONDON, W. TU a ® e 
The NEXT ANNUAL GENERAL MEETING will be held at s 
SOUTHAMPTON, commencing on WEDNESDAY, August 23. £ 
eae PRESIDENT-ELECT, 
C. W. SEMENS, Esg, D.C Lọ, LL D., FR S., F C.S., M.I.C.E. 
NOTICE TO CONTRIBUTORS OF MEMOIRS. —Authors are re- . 
minded that, under- an arrangement dating from 1871, the acceptance of 
Memonrs, and the days on which they are to be read, are ny, as far as 
possible, determined by Organising Committees fo® the several Sections 
efore the beginning of the Meeting It has therefore become necessary, in 
order to giye an opportunity to the Committees of doing justice to the several 
Communications, that each Author should prepare beforehand an Abstract ae 
of his Memoir, of a length itable for insertion in the published Transac- — -_ 
tions of the Asséciation, and the Council request that he will send it, together This i P fici ütle i : ad Fy ` 
wh te el Moniin, Bok po on ot before Jay sa Oe | aia dieas mentat aney Dn prag oes oan! sens 
thuss ecretaries, ° on, 22, emari i s 
London, W. For Sete: EORRCT Authors who comply with ~ It-consists of a-box contrived-s3-that-it-will-form a dissecting stage; a ~ 
„this request, and whose Papers are accepted, will be furnished defore the duplex lens giving 3 powers, 4, 6, and ro diameters, which can be removed 
Meeting with printed copies of their Reports or Abstracts If it-should be | and carried in the pocket, and a brass focussing tube on pillar; a cork slide, 
inconvenient to the Author that-his-Paper-should_be-read on any. particolar a hollowed glass for holding liquids, and a pair, of forceps. 
days, he is requested to send information thereof to the SECRETARIES in a PRICE; COMPLETE,.6s. 6d.; BY POST, 6s.,1Qd. 
ets on the Progress of Science, andypf Researches.entrusted to Indi- Pace List: of Microscopes Free, 
viduals or Committees, must be forwarded*to the General Secretaries, for Ilustrated Catalogue or Reser tid heron ro whole page 
presentation to the Organising Committees, accompanied by a statement Er + PO 7 PS. E 3 
wee the Author will be present at ee Annual Meet z RRA JOHN BROWNING, S 
o Report, Paper, or stract can be inserted in the Report of the Bso- 5 5 
ciation unless it isin the hands of the Secretary before the couclasion of the Optical and Physical Instrument Maker to H.M. Government, &c., &¢ , t 
Meeting. T. G. BONNEY, Secretary. 63, STRAND, LONDON, W.C. , 
> 5 ' 
MAPPIN & WEBB’S | TRAVELLERS. SCIENTIFIC REQUISITES. 
SS ere CHESTS SS] == 
WSs gy % . 
` OF g z ` > 
PLATE = 
-AND 
CUTLERY 
COMPLETELY 
FITTED. i 
All Sizes in Stock. : = ee 
—_— ANEROD BAROMETER with: ALTITUDE,SCALE, THERMOMETER 
SPECIAL and‘ COMPASS in Flat. Pocket Case, various, Forms, 
À DETAILED LIST . £7: TS and, £8, 85. 
s A o FREE. Brice Lists. of, Instruments free by. post, e ` 
Sa ek, aa alan ‘ WNEGRERTI & ZAMBRA, ° - 
OXFORD STREET, WEST END; Opticians-and Scientefie; Instrument. Magers, R 
i AND - , |. To: Her- Majesty, THE QUEEN, +, gt 
MANSION HOUSE BUILDINGS, E.C., -HOLBOREN VIADUCT. 1.°. ied Fite 
° E: LONDON. Branches—45, Cornhill; and 122, Regent Street Š 
e - . $ e i 
e _ la ` 4 
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MICROSCOPIC OBJECTS -| LIVING SPECIMENS FOR THE MICROSCOPE, 


* of superlative nerféction, ulustrating Histology ‘and every branch o m8 
k Microscopy. el HOMAS BOLTON, NATURALISTS’ and MICRQSCOPISTS’ * 
r 


e ` ~ ` : - ai 5 a ` , 
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a Catalogues post free and gretis on appheanon, © m STUDIO,” 57, NEWHALb STREET, BIRMINGHAM. | 
7 - e r Ld 
` T. B. has last week sent to his sukhşcribers the new Entomostracon, 
7 N EW EDITIAN 1 880. NOW? REA DY Leptodora hyalina, with drawing and degcription Me has also sent out 
- $ 3 7 Lofphopus crystallinus, Cristatella mucedo, Pugnatella repens, Lucernaria 


. EDMUND WHEELER, 48x, Tollington Rodd, Holloway, London, N. | Gi7renlty StePhancceras Exchornti, Plosouiatia cornute, Cordylophore 








a ; 3 _ Weekly, Announcements will be made in this place of Organisms T. B. 
ST. {THOMAS’S HOSPITAL MEDICAL | is supplyig. ` —a ‘. `- 
7 e. æ: = . w 
SCHOOL, Specimen Tubs One Shilling, post-free. - 
~, ALBERT EMBANKMENT, LONDON, S.E. Totenty-six Tubes in course of Six Mgnths for Stbscription of £1 1s. ,* 
The WINTER SESSION of 1882-83 will commence on OCTOBER oid, . or Twelve Tubes for xos 6d. _ t’ 


when an Introductory Address will be'delivered by Dr SHARKEY, at 3 p m. 
Two Entranoe Science Sĉholarships of £100 and £60 respectively, ope 

to all first-year Students, will be offered for competition The Examastiolt 

will be held on ehe 4th, sth, and 6th of October, and the subjects will be | TO BE SOLD fto THE, HIGHEST 

Chemistry and Physics, with either Botany or Zoology, at the option of BIDDER, “ Quatterly Journal of Micppscopic: Science,” 1st Series, 


Candidates ` hy 
Special Classes are held throughout the year for the ‘‘ Matriculation,” audi Son. Booksellers, Bones, Nos $to Sa Apply toH A, Kramers 


“ Prelminary Scientific,” and “ Intermediate M.B.”? Examinations of the e 2 
DIAMONDS IN MATRIX, 
e 


University of London. \ 
R. C. NOCROLD, Diamond and, Oriental Stone Cutter and Dealer, has 


All Hospital Appointments are open to Students without extra charge, 
Scholarships and Money Prizes of considerable value are awarded at the 

for sale Specimens pf the above ; also Cut Precious Stones in all Colours. 
Precious Stones v@lued and baught” 


Sessional Examinations, as also several Silver and Gold Medals, 
w FRITH STREET. SOHO W i 


Portfolio of Drawings, Seven Parts, 1s. each. 











ʻe 


The Fees may be paid in cne sum or by instalments Special egtries may 
„be made to Lectures or to Hospital Practice, and special arrangements are 
made for Stidents entering in their second ‘or subsequent years, also for 
Dental Students and for qualified Practitioners. 
‘, Several Medical Practitioners and Private Families residing in the neigh- 


bourheod receive Students for residence and supervision. and a register of 
inspected and approved lodgings 1s kept in the Secretary’s office MINERALS. 





r 


f E opens and all particulars may be obtained from the Secretary, Dr. 3 MR. BRYCE WRIGHT’S NEW SHOW ROOMS ate 
NOW OPEN, containing the ° ` ` 

FINEST & LARGEST STOCK OF MINERALS 

IN EUROPE, D . 


W. M. ORD, M.D., Dean. 


THE MIDDLESEX HOSPITAL. 


The WINTER SESSION willopen on MONDAY, OCTOBER znd, with 
an Ifffraductory Address by R. W. Lye.t, Esq. The Medical School, 
which has lately been considerably enlarged, provides the’ most complete 
means for the education‘of Students preparing for the University of London, 
the Colleges of Physicians and Surgeons, and the other licensing bodies 

Two Entrance Scholarships of the annual value of 425 and £20 per 
annum, tenable for two years, and a Science Scholarship, value £50, will be 
competed for on SEPTEMBER 20th and following days. 

Further mformation may be obtained from the Dean or the Resident 
Medical Officer at the Hospital. 





a From which selections may be made. i 
Extensive Series of Meteorites, Stone, Bronze, arid Wooden 
Implements. Glass-capped Boxes, &c. Boxes-sent on approval . 
to any part of the world. : 


BRYCE WRIGHT, .._ 
MINERALOGIST, AND EXPERT IN GEMS, 


204, REGENT STREET, LONDON (formerly 90, Gt. Russell St). 


ANDREW CLARK, Dean, 





UNIVERSITY COLLEGE, LONDON. 


FACULTY OF SCIENCE, INCLUDING THE DEPARTMENTS 
Ze OF ENGINEERING AND CHEMICAL AND MECHANICAL 
TECHNOLOGY. > 
- ‘Tie SESSION will open on TUESDAY, OCTOBER ard. 
For detailed Prospectuses of the Courses of Instruction, Exhibitions, 
Scholarships, &c , apply to the College, Gower Street, W.C ~ 


TALFOURD ELY, M A., Secretary. 





MINERALOGY AND GEOLOGY. 
The following NEW MINK@RALS have lately been received by” Mr. 
HENSON:— 


CRYSTALLISED ELEONORITE, CRYSTALLISED WAVELLITE, 
MICROLITE, 7 inch diameter, SERENGITE, DECHENITE, and 
rec For Chemical Purga.: ORANGITE and THORITE, 
2 hensical Purposes: an ree 
ELECTRICAL AND SCIENTIFIC APPA- | A LARGE SELECTION & ROCK SPECIMENS and MICROSCOPIC 
RATUS.—New Edition of our complete and comprehensive Descnptive 


SLIDES; ‘ 
Catalogue of Electiic Applhances, Instruments, and_Matenals, fully HAMMERS, CHISELS, and HAMMER STRAPS. 





Illustrated, es, post free, Four Stamps. Special Terms to 
“0 Science Teachers and Schools. — H. and E, J DALE, Manufactunng PRIVATE LESSONS AND EVENING CLASSES, 
í Blowpipe Cases and Apparatus, 


Catalogues free. 


© © Electricians, 4, Little Britan, Londcn, E.C. 
- * SAMUEL HENSON, a. ey 
277, STRAND, LONDON, 
Opposite Norfolk Street, 





‘BLASCHKA MODELS. é 


Having appointed Mr. DAMON, of Weymouth, as Agent for the Sale-of 
my MODELS in Great Bntain, I request all Orders may be sent to him. 
resden. +L BLASCHKA. 








e- 
UNIVERSITY OF GLASGOW. 
SESSION 1882-83. ~ 


The WINTER MEDICAL SESSION will be opened with an Intro. 
ductory Addres¢#*by Professor Garrpner, M.D., on TUESDAY, the 31st 
OCTOBER, 1882, if : 

. Complete courses on all the subjects of the Medikal G rriculum are deli- 

vered within the Umversity, and fully equipped Laboratðries for practical 
instruction are connected wieh each department In the Western Infirmary, 
which 1s in the immediate vicinigy, ample mezns of Clinical and Pathological 
Study are afforded. The Fee for each Class 1s 43 3s 3 and the total 
minimum expenses for Clgsses and Grgluation Fees-for M.B. and C.M. 
amoung to about £90. . a 

Bursaries to the annual amount of about £1000 may be held by Students 
durife their Medical Studies 7 i 

Full particulars gonnected with the cours@of Education and Exammation 
required for ee Degrees, ands the Preliminary Examination required to be 

ed by Students before beginning@Medical Study, will be found in the 
eUniversity Caleadar (by post 35); rg Syllabus of the Regulations, Fees, 


GEOLOGICAL HAMMERS 


OF NEW AND IMPROVED PATTERNS AND MATERIALS. 
A large and new Stock for selection for all kinds of Geological Field Work. 


ea 


Drawings of Patterns and Prices on Application 


Slings of best make for Hammers, &e ; also Clinometers, Pocket Lenses, 
Chisels, Collecting Bags, and aljnecessaries for outdoor geological work, at _ 


JAMES R. GREGORY’S 
EXtensive Geological Repository, 
88, CHARLOTTE $TREET, FITAROY SQDARE, W. 





WANTED, a Copy of NATURE, No. 618.—Addiiss, 


&c,, may be obtained by applying tp Moir, Assistant Clerk of Senate. Office of NATURE, 29, Bed fe ‘ord Street, Strand, 
: i e i ‘ . 
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e GEOLOGISTS’ HAMMERS. š 
š Ă e 

Pick-shaped Hammers, 3s 6d, 45., 4s -6d., Square Head and Cutting 
Edge, 25. 3d , 25 6d.,-38. Geological Survey Hammer, 5$ Hammers for 
Igneous Rocks, 4s. óa., 6s. Trimmime Hammers, xs 62, 15. 9d, 25. $d. 
Portable Hammer and Chisel in Case, $s. 6d , 7s. 62 , 8m 6d. ‘Steel Chisels, 
od 1s. 1s. §@. Strap and Hammer Holder, 25, 35. Glass-capped Boxes 
rom ts per dozen. Card Trays from qs. 6d. per gress. Specimen Tubes 
from ôd. per dozen. # 
Gg Pones Eost Free. - 3 


THOMAS D. RUSSELL, 


48, ‘Essex S@eet, Strand, London, W.C. 
ESEE amas 





- THE*° QUARTERLY REVIEW, Nb. 307, 


. Continent of Europe, America, Australia, and the Colonies. 


“eels Published THIS DAY. 


F CQnrants. * 

_I—THE FALL OF THE MONARCHY OF CHARLES I. 
Il—ITALIAN LITERATURE OF THE RENAISSANCE. 

HI —MR. MATTHEW ARNOLD ON WOR SWORTH AND 


BYRO} 

IV—FANNY KEMSLE'S RECORDS OF HER LIFE. 

V.—CHINE6E ANDeBABYLONIAN LITERATURE. P 
* VI —NATURAI SCENERY ts 
WII.—STATE AND PROSPECTS OF AGRICULTURE. 
VWIIL—-MEDIEVAL HYMNS. ` 

IX.—OXFORD REMIŅISCENCES» @ - 

X,—THE BARALYSIS OF GOVERNMENT. 


JOHN MURRAY, Albemarle Street. 
* a So T —— 
NORTH BRITISH® 


1s the only Agricultural Journal in Scotland, and circulates extensively 
amongst Landed Propnetors, Factors, Farmers, Farm-batlhffs, and others 
interested m the management of landed property throughout Scotland 
and the Northern Counties of England. 


The AGRICULTURIST has also a very considerable circulation on the 
P kd 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and Markets of the week, besides Telegraphic Reports of those held 
on the daf of publication. i 

The Veterinary Department is edited by one of the leading Veterinarians 
{n the gountry, and is :nvaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease, 

Full Reports are given of the Meetings of the Royal Agricudtural Society 
of England the Royal Agricultural Society of Ireland, the Highland and 
Agri tural Society of Scotland, the Scottish Chamber of Agriculture. 
rag allie principal Agricultm al Associations throughout Great Britain and 

re! $ 


For Advertisers adéressin® themselves tc Farmers a better medium does 

not exist. 

y janes 3d. By post 
` Offices—377, 

London, E g s 3 

Post-Office Orders payable to Charles Anderson, Jun., Edinburgh. 


` 





ga Annual Subscription, payable m advance, 145. 
treet, Edinburgh; and 145, Queen Victoria Street, 





Now Ready price 6s., Vol. XR, Part IV., July, 1882. 
THE JOURNAL OF 


ANATOMY AND PHYSIOLOGY, 


‘NORMAL AND PATHOLOGICAL, ` 
CONDUCTED BY 
Professors HUMPHRY, TURNER, and M‘KENDRICK. 


Contents, = 


x, Observations in Comparative Myology. By Hans Gadow, Ph.D. 

2. Fat Embolism. By R. Saundby, M.D., and G, Barling, M.B. (Plate 
3» Micrococcus Poisoning. By Aléx. Ogsten, M.D. 

4. Action of Saline Cathartics. By Matthew Hay, M D. 

5. A Variety of Pulmonary Lobation. By W. Allen, M.D, 

6 Grucal Remarks an Polydactaly as Atavism. By C. Gegenbaur. 

7. Index R 


-MACMILLAN-& CO., London and Cambridge. 


THE ZOOLOGIST:” 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J E. HARTING, F.L.S., F Z.S., Member of the 
British Ornithologists’ Union ;econtains— : 


Original Articles by well known naturalists in every branch of zoology 
habits of animals; arrival and departure 8f migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine-fish; local- aquaria British reptiles; British land and fresh- 
Water mollusca, wrth remarks on the haunts and, habits of the species; and 
other magters of@eneral'int@est to thote who“delight in natural history 

ı Reports of the Linnean, Zoological, and Enta@mological Societies. Reviews 
of natural history beoks Occasional translations from foreign zoological 
journals of important and interestiag articles in various branches of zoology. 
There are occasional woodcuts, A j 


JOHN VAN VOORST, x, Paternoster Row. 
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AGRICULTURIST- 


ESTABLISHED 1843. - 


LA SEMAINE FRANÇAISE í a Weekly - 


Newspaper and Review in,the French Language, Politics, Literature, 


Science, Art, Varieties, Notes. “Price 3¢., through Booksellers, and at ® - 


the Railway Bookstalls. Office. 37, Southampton Suket, Strand, W.C. 
LA SEMAINE FRANÇAISE: Journal Français pour 


l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 

@ & Notes. Un exemplaire par la poste, 34d., en timbres poste. Abonne- 
ment franco pag la poste—un an, 258. 2d.; six mous, 75. 7d. Prix 34. 
chez tous les librairies et aux gares des ch€mins de fer. On s’abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, W.C. 

LA SEMAINE FRANCAISE.—“‘La Semajne Fran- 
çaise’ has been brougkt out in Londcn for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success.’’— Graphic. > $ 

LA SEMAINE FRANCAISE.—“ The numbers before 
us are full of good things... . It will be far better for most than any 
one of the best papers published ım Panis itself. We are much pleased 
with the character of it, and be-ieve ıt will be highly va'ued ın all those 
many households where French is cultivated The printing is very well 


done. "—Oneen. $ 
` TERMS OF SUBSCRIPTION :— s d 
Three Months ase cate: soe ate e 3 10 
' Six iy ove ov eae eae are A ae 


Twelve ,, toe oes one Seon, Sate wo. 15 2 
P.O O. payable to T Spanswicx, at King Street. Covent Garden, W.C, 


Publishing Office, 37, Southampton Street, Strand, W.C, 


LELECTRICITE. 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 


- REVUE HEBDOMADAIRE, . 


Scientifique, illustrée, spéciale, seul journal tenant Jes lecteurs 
au courant de toutes les expositions électriques, et de tous [és 
progrès de I’électricité. 


Rédacteur en chef: W. de FONVIELLE. 
E. de CLISSON : Directeur. 
Subscription Yearly, 16s. ; Six Months, 9s. 
Agency for England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 


26, BupGE Row, CANNON STREET, LONDON. 
Specimen Copy sent post free. e 


On the 1st of every Month. `š 


TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


New Series. Edited by James Britten, F.L S., British Museum. 
Contents —Original Articles by leading Botanists —Extracts, and 
Notices“of Books and Memoirs —Articles in 
Proceedings of Socicties, ` 5 
Price rs 3d. Subscription for One Year, payable in advance, 25. 


London: WEST, NEWMAN, & CO, 54, Hatton Garden, EC, 





~~ 








‘ On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
„AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGS, 


Edited by Jonn T. CARRINGTON, n 
~ ‘ With the Assistance of 
FREDERICK Bonw, F.Z.S. oun A. Power, M D. 


Epwarp A. Frrcen, F L.S el Jenner Wer, F.L.S. 
z F. BucHnanan WEITE, M.D. ' 


Contains Articles "by well-known Entomologists on all Bran:hes of the 
Science ; on Insects injurious or beneficial to -Farm or Gasden; Notes on 
Habits, Life-Histénes; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicates and Desiderata. á . 

Numerous Woopcyr ILLUSTRATIONS, to the printing of which especial 
attention 1s given, and occasional LirHoGRAPHRD and Crromo-LiTHo- 
GRAPHED PLATES. . 


SIMPKIN, ŅARSHALL, & CO., Staticners’ Hall Court, 
EEE 
- THE “HANSA” 


Published since 1264 in Hamburg, is the only independent professional 
paper in Germany dedicated -exclusively to Maritime Objects Essays, 
„Critiques, Reviews, Reports, Adv&tisements S®ict eye kept upon the deve- 
lopment of Maritime.Affairs in @very respect. Every second Sun@ay one 
Number in gto at least; frequent pupplements and drawings. Subscrprion 
at any time, preceding numberg of ‘the year furnished subsequently. Price 
12s for twelve months. Advertisements 4d. a line widely spread by this 
paper; considerable abatement fer 3, 6, 12®months’ msertian, Business 





Office: Aug. Meyer and Dieckmaf, Hamburg, Alterwall, 28. Edited by 
Wev F REEDEN, D R., Hamburg, Serange treet. 8. . : . 
4 : ' 
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THE WINTER ELECTRIC . EXHIBITION. 


ROYAL ge a UM, ‘WESTMINSTER: | 








` ~ 


Arrangements have been made to hold an EXHIBITION, to demonstrate the derðopment of the latest 
applications of Electric Energy for the purposes of Public and Domestic Requirenfents, with all Subsidiary 


‘appliances, including Motors, Fittings, &c, &c., of whatever character. 
è, AQUARIUM SOCIETY has decided, as an inducement to Iaventors and Exhibitors, go awar? 


£1,000 in PRIZES, 


The Management of the ROYAL 


to be distribyted under the direction of a Jury which the § cientific Sotieties will bė asea to nomjnate. 


The Position of the ROYAL AQUARIUM, situate as it is in the grat engineering centre of” Westminster, 
and so conveniently reached from every part of the great Metropolis, renders it undoubtedly the most suitable dor, 
the purpose of an Exhibition of such paramount interest to the Public, who have hitherto Jad no opportunity of, 
© conveniently inspecting the many wonderful results which | have been regently attained in electric sciente, atd’ which 


it is desirable to place within reach of their investigation. 


The ROYAL AQUARIUM Premises cover an area ef over four acres of ground, * nearly the whole ot which, 


together with the large Gallery spacé, is available for the purposes of the EXHIBITION. 


It is evident, therefore, 


that go site offering the same advantages for Exhibitors is to be found in the Metropolis; space and situation 


taken in çpnjunction. 


The EXHIBITION will’ be opened to the Public tn NOVEMBER Ist, 1882, and will remain so till 


MARCH ist, 1883. For Prize Lists, Regulations of Exhibition, Conditions of Allotments of Space, and Plans 


of Building, intending Exhibitors are: requested to apply to Capt. 
i gee S-W., or to W. D. Goocu, Esq, Engineer to the Exhibition, 17, Royal Exchange, London, E.C. 
h Exhibitors must apply for space before AUGUST aist, 

21982. Allotment of. Space will be made gro ratå on amount applied for. 


Englis 


HOBSON, Manager, Royal. Agu’rium, 


Foreign Exhibitors before SEPTEMBER Ist, 





TRAN SIT INSTRUMENT. 


A POPULAR TREATISE ON THE USE OF THE 
~ TRANSIT INSTRUMENT, as ap pphed to. to the Determination of Time, 
for the use of Country Gentlemen. y LATIMER CLARK, M.IC.E. 

A popular description of the method of obtaining accurate ‘Greenwich 
time by the Transit Instrument. It also contains Tabies of the Transit of 
the Principal Stars for 1882, calcnlated in ordinary Greenwich time, Demy 
8vo, cloth, post free ss 


A. J. FROST, 6, Westminster Chambers, London, S.W. 


“THE SCIENTIFIC RESULTS OF THE VOYAGE, OF H.M.S. 
. * CHALLENGER.” 


Now ready, Zoorocy, Vol. IV., , Copiously Nlustrated, in royal 4to, price 
505s., clo 


REPORT on the SCIENTIFIC RESULTS 
of the VOYAGE of H.M.S. “CHALLENGER” during the YEARS 
1873-6, under the Command of Capt. G. S. Nargs, R.N., F.R:S., and 
Capt. F.T. THOMSON, R.N. Prepared under the Superintendence of 

RSs. and now of JOHN MURRAY, 
F.R.S.E., one of the ‘Naturalists of the Expedition. 
4,* This Volume be had also in Three Separate Parts, being Part 

+ XL, XIL, XIII., of the entire work, as follows :—~ 


Part Xi. By W A Forsss, F.L.S.-@'‘ Report on the Anatomy of the 





Tubinares” Price 6s. 
Parr XII. By Prof, Hacker.—*‘ Report on the Deep-Sea Medusz.*’ 
rice 205. 


. Parr XII. By Dr. Hyaunar TRÉEL.—“ Report on the Holothurioidea ” 


Part I. Price 24s. 


Printed for H.M. Stationery Office ; published by order of H.M. Gircniacess 
, sold b by Longmans and Co, pom Murray, Macmillan and Co , Simpkin 
“and Co., Trupner and co E Stanford, J. D. Potter, and Paul, ‘Trench, 
and Co., London; A Black, and Douglas and Foulis, Edin- 
bareh; "and by A. Thom oa Co., and Hodges, E reais, and Co., 
Dublin 


A A E E o 
This Day i is published, 8vo c$th, 383 pages, with 88 Illustrations, drawn to 
S@ile. 41 15. 


A TREATISE ON THE DISTILLATION 
‘of- COAL TAR and AMMONIACAL LIQUOR and the SEPARA- 
“RION' from them of' VALUABLE PRODUCTS. By GEORGE 
- LUNGE, Pit D , F.C S.,-Professor of Sheriy im the Federal Poly- 
technic Schoof Zurich, Author of ‘Theoretical and Practical 
Treatise 8n the ‘Manufactire of Suppurie Acid and Alkali.” 


~ JOHN VAN VOORST, e7, Patemoster Row. 
7 e 
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Just published, free by Post for One Stamp, 


THE NATURAL HISTORY AND 


SCIENTIFIC BOOK CIRCULAR, No. sz. Contains Works on 
ORNITHOLOGY, Botany, Conchology, Entomology, -Mammalia, 
&c., Geology, Physical Science. 


WM. WESLEY, 28, Essex Street, Strand, W.C. 





Now Ready. 8vo. Part IJ. July, 1882, 
LAND AND RESHWATER.- 
MOLLUSCA OF INDIA. 


With ful descriptions of all the Species figured 


A BY 
LIEUTENANT-COLONEL H. H. GODWIN- AUSTEN, 
FRS, FLS, FZS, ETC, 

Lare Deputy-Supermiendent Topographical Survey of India. 


Illustrated by 8 Plates, 4to. 


Plate _ V.—Kaliella. Plate 
‘os. Vi.—Anadenus. X.-—Sitala. 
» _VIL—Anadenus. gs KD Hyalimax, 
s» ViIL—Sitala. » X1I.—Geomalacus, 


Nine Shillings Coloured, Eight Shillings Uncoloured. 
For Copies apply to Author, Reigate, Surrey. 


TAYLOR and FRANCIS, Red Lion Court, Fleet Street. 


THE INTERNATIONAL SCIENTIFIC SERIES. 
" NEW VOLUME ‘NOW READY. 


THE CONCEPTS AND’ THEORIES 
* oF 


MODERN 'PIËYSICS; 7 


BY J.-B. STALLO. 


: Crown 8vo, -Clothe Price 5s. a 
London: KEGAN PAUL, TRENCH, £ CO., r, Paternoster Square. ` 


London: 
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SUBSCRIPTIONS. TO “NATURE.” LIGHTNING CONDUCTORS. 
G > a 


s, e Experience, accumulated since the time of Benjamin Franklin, proves 
Vearly a aana te ew es 280 conclusively that a Conductor made of Copper of adeqyate size is the best 
A y A y n PP eq yal 
Half-yearly . . . Bea ae bi fh 4 6 ° of all appliances for the protection of every description of building from the 
e destructive effects of lightning 


Quarterly ENS ee fee zo 7 6 ® ° 


To the United States, the Continent, and all places | ° ÎN EWT AEE, & Co.'s ` 
oy Ee e 


within the Postal Union :—, 
~ 


s d PATENT 
Yearly . . esia a ew ew a 30 6 x, . 
Half-yeariy. S. 1 lL og G COPPER LIGHTNING CONDUCTOR, 
eQuarterly . . se, 2 2 we 8 8 As applied to all kinds of Buildings and Shipping in all parts of the world 


the Cheapest Conductor ever offered to the Pubhc. 
It ıs simple in its application, no Insulators being required, and it costs 
only ONE SHILLIN 


a ` e 
CHARGES for ADVERTISEMENTS, | in any storm. 
R. S. NEWALL: & CO., 


Three Lines in Column 2s. Gd. 9d. per Line after. 


Post Office Orders payable to MACMILLAN & CO, with unvarying success; is the most Trustworthy, most Effective, and also 
e eo 








i » ad 
One-Eighth Page, or Quarter Column. œe > > a 18 6 130, STRAND, W C. ; 36, WATERLOO ROAD, BIVERPOOL 
KJ 
Quarter Page or Halfa Column, a . e. . IIȘ O 68, ANDERSTCN QUAY, GLASGOW, 
Wee br A Goluma an i NB MANUFACTORY —GATESHEAD-ON-TYNE. 


SECOND EDITION, 
NOTICE OF REMOVAL. . e GRIFFIN’S : 


JAMES HOW & CO, CHEMICAL HANDICRAFT. 


SCIENTIFIC INSTRUMENT MAKERS, PRICE 4s 7d. POST FREE. . 
73, FARRINGDON STREET, LONDON * | A CATALOGUE OF CHEMICAL APPARATUS: 


(Late or 5, BRIDE StT., AND 2, Fosrzr LANE) 

ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
i Demy 8vo, 480 pp , I-lustrated with 1,600 Wood 
A Most Complete and Cheapest List of Apparatus. 


G. TISLEY & Co JOHN J. GRIFFIN ann SONS, 22, GARRICK STREET, 
” LONDON, W.C. 


OFFICE: 29, Bufrorp STREE h STRAND, W.C. 








es 
HOW'S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP 
Rock Secttons and other Objects for the Microscope. 





ORTICIANS, oe 


172, BROMPTON ROAD, S.W.| . z6r per Ann , sor Post Free, 
DER NATURFORSCHER, 


Wochenblatt zur Verbreitung der Fortschritte in den 





(Close to South Kensington Museum.) 


THE PH 0 N EID 0 S C 0 PE l O ERES SKLAREK. l 


An Instrument for Observing the Colour-Figures of Liquid Films under the ane Weekly Periodical devoted to Natural Science. 52 Nos., rós, Speci- 
action of Sonorowg Vibrations, mea Numbers may be had through any Foreign Bookseller. -1882 will com- 
mence the XVth volume 


Being a visible ee teen bare and Molecular Motion ona Berlin: DUMMLERS, 77, Charlottenstrasse, S.-W., and all Booksellers, 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descrfptive THE BREWERS’ GUARDIAN: 
Pamphlet, &c., in Cardboard Box, 10s. 6d. x A Fortnightly Paper devoted to the Protection of Brewers’ Interest®, 


acensing, Legal, and Parliamentary Matters 
REVIEW oF THE MALT AND Ho? TRADES; AND WINE AND SPIRIT TRADE 





MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 


S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. RECORD 
j i 7 The Organ of the Country Brewers 
TELEPHONIC ELECTRICITY. All Materials supplied for “The Brewers’ Guardian ” is published on the evenings of every altergate 
Experimental Purposes. _ Tuesday, and is the only journal officially connected with brewing interesig. 


5 5 ; i p P Subscription, 16s 6d. per anncm, post Free, dating from any quarter-day. 
Price Lists of Electrical ana Acoustic Apparatus, with Drawings and Single copies 1s each Registered for transmission abroad. 


Description of the Harmonograph, Post Free, 2d. Offices—s, Bond Court, Walbrook, London, E.C 


METALS and their CHIEF INDUSTRIAL | GREEK and ROMAN COINS. Catalogue 








APPLICATIONS. By C. ALDER WRIGHT, D.Sc., Lecturer on -of the Collectfon formed by GEORGE’SIM, F.S.A Scot., Edinburgh. 
Chemistry in St. Mary’s Hospital Medical School. With Illustrations 4to, price 21s, Pa 
MACMILLAN & CO., LONDON. * MACMILLAN & CO.. LONDON, 
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New Self-charging. Induction „Electrical Machine. 


SOLE AGENTS: , i 
Fr. E. BECKER & C0., 


84,, MAIDEN LANE, COVENT GARDEN, LONDON, W.C. 


pi The chif advantages of these maabines are their independence of the degree of -humidity of the atmosphere ; they'are self-charging, 


requiring neither friction nor any ouside initial charge to throw them into action ; their cheapness and contpactness, i. 

Dr. G. Gore, F.R.S., of the Institute of Scientific Research, Birmmgham, writes ‘asefollows. concerning. gur tof-inech plate 
machine :—‘‘ I may inform? you that I have obtamed sparks 54-1nches long from-the-machine you sent me” ; 

Ilustrated Deseription’and Price List sent post’ free on application to-F, E. BECKER SND Co., 34, Maiden Lane, Covent 
Garden, London, W.C.° > i ʻ e gs . 


° x T R . 


G per Foot for the standard size, which ensures safety # 


cy 


. e 7 im x 
* e i 


NATURE [August 3, "1882 


e 
O 
A 

cry 


` Messrs. MACMILLAN & 00'S NEW BOOKS: 
A ,TEXT-BOOK* OF GEOLOGY. . 


s BY- ARCHIBALD GEIKIE, F.R.S. - 


° 
Director-General of the Geological Surveys, With numerous Illfgtrations, Medium Svo., Nearly ready. o e 


” GEOLOGICAL SKETCHES,- 


AT HOME AND ABROAD. . d 
BY ARCHIBALD GEIKIE, F. R. S., è- 


Director-General of the Geological Surveys of the United Kingdom, With Ifustrations, Bo, ros. 6g. 5 








os “The literary skill shown is Saah, th local colouring of the places vised aresreproduced with 
accuracy, and the various incidents of travel told with vivacity and skill. ‘The knowledge of an accurate man -` 
of science joined with what does not always go together, the pen of a ready writer, has “produced a adane, 
interesting, and valuable work.” —British Quarterly Review. 
e “Froi beginning to end the book is interesting, and in many parts it strikes us with a deep sense of ` 
, the majesty of science.”——Pa// Mall Gazette. Z 





NEW BOOK BY THE AUTHOR OF “ECCE HOMO.” 


NATURAL RELIGION. 


By the Author of “Ecce Homo.” 8vo. 9s. 


— ss This i is one of those rare things in our modern literature—a-really speculative book ; and the speculation, whatever else we 
may think of it, is both ingenious and serious. It is work ın the region not of dogmas or ‘controversies, but of ideas,” — Pall Mall 
Gazette. 
‘In working out his conceptions of ‘Natural Religion’ the author speaks wth admirable force, and occasionally with a 
sarcasm and humour which blend with passages of considerable literary skill. . ‘Natural Religion’ is full of ability and fresh ` 
thinking, and fresh writing, and excellent in its teaching.” — Scotsman. 





NATURE SERIES. NEW VOLUME.” 
* THE SCIENTIFIC EVIDENCES QF ORGANIC EVOLUTION. 


eBy G. J. ROMANES, M.A., LL.D., F.R.S., Zoological Secretary to the Linnean Society. Crown 8vo. 2s. 6d, 


A LIFE OF KANT. By Dr. J. H. W. STUCKENBERG, late Professor 


ae Wittenberg College, Ohio. With Portrait. 8vo. 14s. 


"ECONOMIC PLANTS; A DICTIONARY OF POPULAR NAMES 
rae { aoe FA History, Products, and Dees, By JOHN SMITH, A.L.S., Author of ‘‘ Historia Filcum,” &c, Demy 


LIGHT ; a Course “of Experimental Optics, chiefly with the Lantern. 


By LEWIS WRIGHT. With nearly 200 Engravings and Coloured Plates. Crown 8vo, 7s. 6d. 
ELEMENTARY CHEMICAL ARITHMETIC. With 1100 Problems 
by SYDNEY LUPTON, M. A., Assıstant-Master m Harrow School. Globé 8vo. 5s, 
ENGLISH SCHOOL CLASSICS. (New Volume). 


DRYDEN—SELECT PROSE WORKS. Edited with Introduction 


and Notes by- ene D. YONGE. Feap. 8vo. 25. 6d. > 
f * MACMILLAN’ S ELEMENTARY CLASSICS. (New Volume). 
- XENOPHON—ANABASIS, Book I. Edited by-A.S. Wate M.A. - 


Formerly Schglar of Worcester College, Oxford. With Introduction, Notes, Vocabulary,@&c. 18mo. 1s, 6d. 


Lien . , *S MACMILLAN & CO.. LONDON, W.C. a 
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- ., EDWARD PATERSON, 


TELEGRAPH AND ELECTRICAL ENGINEER, 
` \76, LITTLE BRITAIN, ALPERSGATE STREET, E.C., . . 


Manufacturer of Electric Signals, Telephones, Telephone Exchange Boards, Physical Apparatus for Schodts and Colleges, 


OP Messrs. AYRTON AND PERRY'S ABSOLUTE GALVANOMETER FOR STRONG CURRENTS. n 


e > 
NOTICE.—The GOWER-BELL LOUD-SPEAKIYG TELEPHONE. A limited number of these valuable Instruments, with Royalties 


Sully fork. may still be obtained of EDWARD PATERSQN, who is 
any part of the United Kingdom. As the policy of the Proprietor of t 
should lose no time in securing them e 


tpared to tender for the erection of Telephone Exchanges or Private Lines in 
Patent is now only to rent these Instruments, parties desirous of purchasing 











. AMATEUR” PHOTOGRAPHY. 


MARION & CO supply every requifite at Moderate Prites, and of the 
Best Quality à 

The New Patent CAMERA AND CHANGING BOX IN ONE, called 

A after the Inventor, 


: THE ENJAI,BERT. 
*(N.B®-Ecual to a Camera with Pour Doublg Backs.) 
3) 


The SET No. x, for plates 
6} X 4}, comprises Marion and 
Co’s View Lens, the EN; 
JALBERT Camera, 1 extra 
Drawer, 4 mner Carriers, Lea- 
ther Case, Tripod Stand, x 
Gross Britannia Dry Plates, 
Chemicals, ‘l'rays, Measures, 
Washing Apparatus, Lamp, and 
Boa with partitions, £25. ° 

The SET No. 2, for plates 
84 x 64, with Apparatus as 
above, £30. 

The SET No. 3, for plate 
10X8 (with only four Cameras) 
439- 


E Y 
- MARION & CO’S STUDENT'S or BEGINÑER’S SET of. APPA- 
RATUS, £2 10s. Complete with Lens, Camera, Stand, Dishes, &c , &c. 


MARION & CO.’S STUDENT’S PRINTING SET, £1 5s. 


MARION & CO'S ACADEMY CAMERA, for Artists, Tourists, Mili- 
tary Men, &c., complete with x dozen plates— 








Na. 1 Size, plates 14 inch square «. ~w £2 2 0 
No.2 ,„ plates 2 inches square ... ow £3 5.0 
No.3 ,, plates 34 mches square ~. £4 5 0 


MARION & CO are Manufacturers of the Britannia Dry Plates, so well 
known for their excellence and moderate price E 

Arrangements made for instructing Beginners, &c , &c. 

Amateurs’ Negatives developed, printed, and enlarged. 

All photographic requisites kept ea G purchase, and made to order 
„With every latest contrivance and appharte. 





GOLD MEDAL, 





MARION & CO., . 

_ 22 AND 23, SOHO SQUARE, LONDON, W. 
FRYS 

: R PARIS EXHIBITION. 
In Packets and Tins. Pure 
fi O¢ O A Cocoa only, with the super- 
ý * fluous oil extracted. 
“ If properly prepared, there 1s no nicer 
or more wholesome preparation of EX i RAC i 
cocoa." Food, Water, and Air, x 
etited by Dr. Hassall, 
` J. S. FRY & SONS, Bristof and London, 
DRAPER’S INK (DICHROIC). 

a DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
Writing becomes a pleasure when this Ink ge used. It has been adopted 
by the principal Banks, Public Berke and Railway Companies throughout 

relang. 


«It writes almost instantly Full Black | Flows easily from the Pen. 
Does not corrode Shee! ens. @ Blotting-paper may be applied at the 
Is cleanly to use@and not habletdBlot. | momept®f wnting. 
Cange obtatied m London, through Messrf. Barcuay & Sons, Farring- 
don Street; W. Epaarovs,-Old Change; @f. Newsery & Sons, Newgate 
Street; J. Austin & Co., Duke Street, Liverpool. and to‘ be’ had of all 





@ Stationers. 
BEWLEY & DRAPER (Lunited), Dubho. 
e é e - 
e 
* es 
+ e 
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WATCHES which cannot te “ MAGNETISED,* constructed at 
the recommendation of W. Crooxss, Esq., F R.S ,-and’as exhibited at the 
Electrical Exhibition, Paris 

E. DENT & CO., Makers of the Primary Standard’ Timekeeper of the 
Royal Observatory, Greenwich. 

Only Addresses :~-61, Strand, and 34, Royal Exchange, London. 


N.B.—Watches czn be converted to this plan. 


, R W. NEEVES, . 
PHILOSOPHICAL INSTRUMENT 


AND 
INTENSITY COIL MAKER. 


PRICE LIST, FOUR STAMPS, 





55 SIDMOUTH STREET, LONDON, W.C. 


NON-MAGNETISABLE WATCHES. °° 


am L i 
TO ASTRONOMERS. 


Intending Purchasers of Telescopes should send for “ Hints on Silvered 
Glass Reflecting Telescopes,” by G. CALVER (maker of the 37-inch 
Ealing Reflector, &c.), and “Appendix,” containing important Testimonials 
as to their efficiency, &c.,&c. Post free Nine Stamps. f 


G. CALVER, F.R.A.S., 


HILL HOUSE, 
WIDFORD, 
CHELMSFORD. 
N.B.—Second-hand Reflectors and Refractors frequently for Sale. 


BROKEN!! 


DAVY’S DIAMOND CEMENT 


SECURELY AND NEATLY MENDS > 


CHINA, GLASS, 


CABINET WORK,. 


AND e 


FANCY ARTICLES. 


Of all Chemists in zs. Bottles. 


Se#the name “E. DAVY,” the Original In 
ventor, is on the Label, and also thas of 


BARCLAY & SONS, 95, Farringdon Street, London, 


—s 
The MORPHOLOGY of the SKULL. By 
W. K. PARKER, F.RS., Hunterian Professor, Royal Colega of 
Surgeons, and G. T. BETTANY, B.Sc., Lecturer on Botany in Guy’s 
Hospital Medical School. Illustrated. Crown 8v@ 105. 6d. 
è MACMILLAN & CO.. London. 
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THIS 
MEDICINE 


Is a Certain Cure for al? Disorders of the LIVER, SEOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cafes of ‘WEAKNESS 
AND DEBILITY, and is *fequalled in Female Complaints, 
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‘Messrs. MACMILLAN & CO.’8 NEW PUBLIOATIONS. 
oe “ss NEW BOOKS AT, MODERATE Pene g 
RICE FOUR SHILLINGS AND SIXPENCE BACH YOL WILE. We. NG 





Now,ready, Crown 8vo. Price FOUR SH ILLIN GS and SIXPENCE, e 


-^ 


A MEMOIR OF DANIEL MACMILAAN. By ‘Tomas Hituns, 


Q.C. With a Portrait engraved on’ steel by C, H. Ussing from a painting by Lowes DI KINSON. Crown g vo. 





e . ` $ . 
, Now ready, Crown 8vo, price FOUR SHILLINGS AND ‘SIXPENCE, © , p ws 7 
". ts. DEMOCRACY: o o yene” 
- ry A e. >` Si S 
AN AMERICAN NOVEL. Crown 8vo. . eo 
*,” Also a Popular Edition, Crown 8vo, in Paper Wrapper. * Price ONE SHILLING. = r 
P “So much for šoidetý as reflected in what may be called social novels ; but perhaps the fho&t remarkable book o riie ki a which 
has recently appeared in America is ‘Democracy.’ PERTEN it is the’most sensational. „Irii is deci se hi clever.” — 
Edinburgh Review. 


Uniform with above. 2 Vols. Crown 8vo. Price NINE SHILLINGS. 


UNKNOWN TO HISTORY. By Cuartorre M. Yonge: Anthi or of 
the Heir of Redclyffe.” 2 vols. Crown 8vo. 

“¢ Miss Yonge far excels the general run of writers of historical novels. She can always tell a story well, and aa is at-her best in 
teMing-a státy of bygone days, Miss Yonge has a happy facility foy being quaint and .picturesque.sin her historical delineations 
without being stilted and pedantic. . The story is written throughout in a lively” and easy'style The book gives a truthful 
picture of the times ; the plot is ingeniously worked out, and the interest well sustained to the end, and. the* leading characters are 


ee well slides "Saturday Review. oe = _ a 
‘3 - Now ready, Uniform with above. 2 Vols. Crown 8vo, Price NINE SHILLINGS. Š . 
Ti ff BURMAN; his Life and Notions., By, SHWAY Yor 2 vols,’ 
3 Crown 8vo. 


Now ready, Uniform with “ Dimoeracy. ” Crown Svo. Price FOUR SHILLINGS ad SIXPENCE: Bes 


TEE ‘BURGOMASTER’S WIFE; a Tale of the Siege” of” Leyden, 


‘By Dr. GEORG EBERS, Author of “The Egyptian Princess, ” &c, . Translated by CLARA pert: Crown 8vo. ay ios 


she, GOLDEN TREASURY SERIES. New VOLUME. ak : 
WALTER SAVAGE LANDOR, SELECTIONS FROM ‘rH E 
WRITINGS OF, Arranged and Edited by Professor SIDNEY COLVIN. 18mo: a rue 
THE ENGLISH CITIZEN. A Series of Short Books on his Rights and Resp§nsbilities. New Volume.. mee 
FOREIGN RELATIONS. By Spencer WALPOLE, Author. of “ The 
K ee of England from 1815. Crown 8vo. 35. 6a. x 


E ty 


MACMILLAN’S SIX SHILLING POPULAR NOVELS. 


: HE PORTRAIT OF A LADY. By Henry James, J UN. Crown | 


“Svo. 6s. 
~ res 7 .. By,the same Author. ,In Crown 8vo. 6s. each “3 
THE:AMERICAN.- ane k THE-MADONNA OF THE FUTURE: and other Tales." 
THE EUROPEANS, . i RODERICK HUDSON. 
DAISY MILLER: an International Episode Four Meetings- WASHINGTON SQUARE ; the Pension Beaurepas ; a Bundle, 


of Letters. +" 


< * Tife in Boston can only be made reasonably &ttractive by an artist like Mr. James, who is more than a scene- paifter, ` 


~ revelation,” —Edinburgh. Review. 


The acuteness of Mr. James’s observations is unimpeachable, while he is no mean student of the eccentricities of human nature, 
and can shrewdly contrast the complexities of character. Few novelists are more successful in the art of indicating an idiosyncrasy 
with one or tivg epigrammatic touches, or of making the individual bare the mind for-inspection by:some slight but suggestive self- - 


A SHOR? STORY BY THE AUTHOR OF 


= JOHN INGLESANT:: 





= A 
e> _ Appears in MACMILLAN’S MAGAZINE for August. T | TR: : 
a = 
: . A - PRICE ONE SHILLING. ° Se re. 
- e e t 
Te > se MACMILLAN AND CO. ` LONDON, W.C. K 7 
Printed by R. Cray, Sons, ARD TAYLOR, at 7 and"8, Bread Spreet Hill, Queen Victoria Street, in the City’of London, and published by. 
MACMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Garden. —Txurspay,, August 3, 1882. - 
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Sa k f 
"+ -A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
ty 
On se i . “To the solid ground 
: i Of Nature trasts*the mind which builds Jor aye.” -WORDSWORTH 

a = : = 
No. 667, VoL. 267 . “THURSDAY, AUGUST 10, 1882 [PRICE SIXPENCE ° 
Registered as à Newspaper at the General Post Office.) bd [All Rights are Reserved. Á 





BRITISH ASSOCIATION - ! 
sree ON. BROWNING’S SPECTROSCOPES:; - 
ADVANCEMENT OF SCIENCE 3 e . 
22, ALBEMARLE STREET, LONDON, W. i .. lo A Say Ere aoe f 
‘The NEXT ANNUAL GENERAL MEETING will be held at a ae ; : eS 
SOUTHAMPTON, commencing on WEDNESDAY. August 23. 
e e > PRESIDENT-ELECT, . 
C. W. SIEMENS, Eso, D.C Ly, LL.D., F.R.S., F.CS., MICE. 





































. . 
NOTICE TO CONTRIBUTORS OF MEMOIRS —Authors are re- 3 
minded that, under an arrangement dating from 1871, the acceptance of teen se Sn R 
Memanrrs, and the days cn which they are to'be read are now,®s far-as Sa UY ee ee 
possible, determined by Organising Committees for tl several Sections - E a a = ‘ 
before the begiitning of the Meeting. It has therefore become necessary, in THE MINIATURE SPECTROSCOPE 
order to give'an opportunity to thé Committees of doing justice to the several j z 
Communications, that each Author should prepare beforehand an Abstract | This Instrument will show many of Fraunhofer’s lines, the Ca 
of his Memoir, of a length suit@ble for insertion in the published Transac- . . 4 i 7 
tions of the Assoctation, Zad the ‘Council request that he vil send it, together | bright lines of the metals and gases, and the absorption bands in s 
swith the, ee Memoirs, by bool ost, an or before Joly 25, addressed coloured gases, crystals, or liquids. 
thus :—“‘ Gene ecretaries, British Association, 22, emarle Street, z : Ne} var . at ; ý aoe 
London, W, For Sectioa..... =.” Authors who comply with Price, with Plain Slit, £ 1 29.3 ditto, with Adjustable-Slit in 
this request, and whose Paper: pted, will be furnished defore the | Morocco Case, 41 15s. ; ditto, with Achromatic Lenses, &c., 
Meeting with printed copies of their Reports or Abstracts. If xt should be | &c., in Morocco Case, £2 6s. . is . g 
inconvenient to the Author that his Paper should be read an any particular a 4 . . . 
days, he ıs requested to send information thereof to the SECRETARIES in a An Mlustrvat:d Catalogue-of Spectroscopes, Price Sixpence. 
se te note. f tk . rye ‘ 
Reports on the Progress of Science, and SNR esċarches entrusted to Indi- < `` LIST OF SPECTROSCOPES ‘SENT FREE. E 
viduals or Committees, must be forwarded to“the General Secretaries, for al ` R ` = ` 
Seaton E pe Organising radio er accompanied by a statement 3 4 n 
whether the Author will de present at the Annual Meeting. W 
No R rtPaper, ot Abstract can be rach ia the Report of the Assð- J O H N 3 B R O N I N G, 
ciation unless it is in the hands of the Secretary before the conclusion of the <i 
Meeting. F: -0 T. G. BONNEY, Secretary. 63, STRAND, LONDON, W.C. 
j r > , 
MAPPIN 6 WHEBBE’S | TRAVELLERS’ SCIENTIFIC REQUISITES. . 
ieee s CHESTS SSS = LP @ 6 
. Dea m 
OF Z 
PLATE am 
. AND i 
GUTLERY 
COMPLETELY 
FITTED. 
A Sizes in Stock. E <a 
— ANEROID BAROMETER with ALTITUDE SCALE, THERMOMETER 
SPECIAL and Compass in Flat Pocket Case, various Forms, 
DETAILED LIST | ~ £7 7s. aad £8 83, © ; 
* FREE. _ Price Lists of Instruments free by post. 2 A ~ 
gee sen N È - NEGRETTP & ZAMBRA, 
OXFORD STREET, WEST END; Opticians and ScientsfInstrliment Makers, 
. : : ` AND - - To Her Maysyy rue Quzen, ` * s =, 
MANSION HOUSE BUILDINGS, BC, Le HOLBORN VaADUCT. 
LONDON. . , Branches—45, Cornhill; and 122, Regent Street, 
2 x. s 
se e A 3 ce 6 + 7 ” a A 
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* Unequalled by 
e 


cxive - NATURE. : 
«| LIVING SPECIMENS FOR THE WICROSGOPE. 


MICROSCOPES. 


arfy 8ther Maker at the same Price. Intending Purchasers 
è should apply to the Manufacturer, 


~- EDMUND WHEELER, 
48N, Tollington Road, Holloway, N., London. 


VICTORIA UNIVERSITY, 
MANCHESTER., 


SESSION 1882-3 , 


Preliminary, Intermediate, and Final Exammations for the Degrees of 
BA, and B.Sc. will be held in the Owens College in October nest, 
commencing on the 4th. 

‘he Prelininary Examination is cpen to all persons who have Matricu- 
lated, the other Examinations only to those who have studied in a College of 
the Unversity. 

Persons desizing to Matriculate can do so by attending at the Registrar's 
Office in the Owens College, Manchester, between the hours of 11 a m. a 
1pm, on any gay from October 2nd, to October 7th inclusive, or on any 
subsequent Tuesday in October. 

Copies of the Statutes and Regulations cf the University will be 


forwarded on application. 
A. PENTLEY, Registrar 


OWENS COLLEGE, VICTORIA 
UNIVERSITY (MANCHESTER). 


SESSION 1882-3 
I. DEPARTMENT OF Arts AND Law. 
II DEPARTMENT or SCIENCE AND ENGINEERING. 
The Session wil? open in these Departments on Tuesday, October’ 
2 Students will be admitteé on and after Wednesday, September 27. 
Gandidatesgor admission must not be under 14 Years of Age, and those 








under 16 will be required to pass an Fntrance Examination in Englısh, |% 


Arithmetic, and Elementary Latin, to be held on the agth of September. 

JII. DEPARTMENT OF MEDICINE AND SURGERY 

The Session will open on Monday, October 2. Students are required 
before gin to have passed one of the Prehminary I:xammations pre- 
scribed b enera] Medical Council. 

g ING ae 
* dhe Session will open cn Monday, October 9. New Students will 
2e pee on Wednesday, Thursday and Friday preceding between 6 30 
9 p-m. 

Several Entrance Exhibction: are offered for Competition at the beginning 
of the Sess‘on in Classics, Gresk Testament, Mathematics, English, and 
History, and also a Vauntesey Medical Scholarship, value £100. 

Prospectuses of the several Departments may be obtained at Mr Cornish’s, 
Piccadilly, and at other Kooksellers in Manchester; and they will be 
forwarded from the College on application í 


J. HOLME NICHOLSON, Registrar. 


ROYAL AGRICULTURAL 


SOCIETY OF ENGLAND. 
AGRICULTURAL EDUCATION. 

The Exemination of Candidates for the Saciety’s 
Junior Scholarships, value £20 each, will take 
place simultaneously in the Society’s Rooms and 
at the Schools from which Pupils are entered, 
Py thie Head Master, on NOVEMBER r4th and ‘ 


xgth. 
Entries close on OCTOBER 15th. 
Copies of the Regulations may be had on 


application to 
: H. M. JENKINS, Secretary. 
12, Hanover Square, London, W. - 








ST.. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1882-83 will commence on OCTOBER ond, 
when an Introductory Address will be delivered by Dr’ SHARKEY, at 3 p m, 
Two Entrange Science Scholarships of 4100 and £60 respectively, open 
to all first-year Students, will be cfiered for competttion.® The Examination 
will be held on the 4th, sth, and 6th of October, znd the subjects will be 
Chemisty and Physics, with either Botany or Zoology, at the opticn of 
idates. 

Special mag are held throughout the year far the '* Matriculation,” 
“ Pielmmary Stientific,” and “ Intermediate M.B.” Examinations of the 
Unversity of London. e 

All Hospital Appointments are open to Students withoeg extra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessicna] Examinations, as also several Silver and Gold Medals, 

The Fees may be paid in cne grm or by instalments. Special entries may 
be made to Lectures or to Hospital Practice, and special arrangements are 
made for Students enteriyg in their seqgnd or subsequent years, also for 
Dental Students and for qualified Practityners. 

Severa) Medical Practitioners aad Private Families residing in the neigh- 
bourfood receive'Students for residence and supervision. and a register of 
inspected and appgoved lodgings is kept in fhe Secretary’s office. 

rospectuges and all particulars may be obtained from the Secretary, Dr. 





GILLESPIE, se 
e ° W. M. ORD, M.D., Dean. 
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THOMAS BOLTON, NATURALISTS’ and MICROSCOPISTS’ 
e STUDIO, 57, NEWHAL|eSTREET, BIRMINGHAM. 
T B. has last®@week sent to his „subscribers specimens of Rotifer 
macrurus and Raphidomonas semen, with drawing and desgup ion He 
, has also sent out Lophapus crystalliniussCristatella mucedo, Plumatella 
repens, Lucernaria auricula, Cordyle; ora lacus®is, Floseularia cante 
panutata, Limnias ceratophyll: &e. E 
Weekly Annourcements will be made in tI place of Organisms T. B. 
ts supplying. Pi s 


Şpecimen Tubs, One Shilling, post-frge. 
Twenty-six Tubes in course of Six Months for Subscription of 4,1 1s. 
or Tx®ive Tubes for ros 6d. 

Portfolio of Drawings, Seyen Parts, each. 





FOR SALE, NATURE, Parts 13 to 145., 


Wanting Pargs 18 and 54, clean and perfect.—W. Baiutte, Teacher, 
Brora. Gelspe, N.B. e 


DIATOMAGEZ:, for Disposal, about 200 

~ Mounted Specimens, enclosed in Mahog&ny Cabnet, the Property of 

the Late Prof. Sarr, Author of ‘‘ British Diatomaceæ ” Apply, Mr 
SMITH, Crofton, St. Deny’s Koad, Southampton. be 


UNIVERSITY OF GLASGOW. 
id SESSION 1882-83. : 
The WINTER MEDICAL SESSION will be opened with an Intro- 
ductory Address by Professor Gaaner, M.I., on TUESDAY, the 31st 





e! OCTOBER, 1882 


Complete courses on all the subjects of the Medical Curriculum are deli- 
vered within the University, and fully equipped Laboratories for practical 
instruction are connected with each department. In the Western Infirmary, 
which is in the immediate vicinity, ample means of Clinical and Pathological 
Study are afforded. The Fee fcr each Class is £3 35.3 and the total 
minimum expenses for Classes and Graduation Fees for M.B. and C M. 
‘amount to about £90. ~ 

Bursaries to the annual amount of about 41000 may be held by Students 
during their Medical Studies. : 

Full particulars connected with the course of Education and Examnation 
required forthe Degrees. and the Preliminary Examination reffuired to be 


[August 10, 1882 By 


assed’ by Students tefore beginning Medical Study, will be found in the e 


niversity Calendar (by post 3s); or a Syllabus of the Regulations, Fees, 
&c., may be obtained by applysng to Mr. Morr, Assistant Clerk of Senate. 


' UNIVERSITY COLLEGE, LONDON. 
FACULTY OF SCIENCE, INCLUDING THE DEPARTMENTS 
OF ENGINEERING AND CHEMICAL AND MECHANICAL 

TECHNOLOG i 
The SESSION will open on TUESDAY, OCTOBER 3rd S 
For detailed Prospectuses of the Courses of Instructien, Exhibitions, 
Scholarships &c., apply to the College, Gower Street, W.C. 
TALFOURD ELY, M A., Secretary. 


MINERALS. 


MR. BRYCE WRIGHT’S NEW SHOW ROOMS are 
NOW ORËN, containing the 


FINEST & LARGEST STOCK OF MINERALS 
i IN EUROPE, 


From which selections may be made. 
Extensive Series of Meteorites, Stone, Bronze, and Wooden 
Implements. Glass-capped Boxes, &c.,, Boxes sent.on approval 
to any part of the world. 


BRYCE WRIGHT, 


MINERALOGIST, AND EXPERT IN GEMS, , 
204, REGENT STREET, LONDON (formerly 90, Gt. Russell St.). 


MINERALOGY AND GEOLOGY. 


The following NEW MINERALS have lately been received by Mr. 

HENSON:— 

CRYSTALLISED ELEONORITE, CRYSTALLISED WAVELLITE, 
MICROLITE, 7 inch diameter, STRENGITE, DECHENITE, and 


BASTNASITE; 
For Chemical Purposes: ORANGITE and THORITE, 


-A LARGE SELECTION a ROCK SPECIMENS and MICROSCOPIC 

HAMMERS, CHISELS, and HAMMER STRAPS. 
PRIVATE LESSONS*®* AND EVENING CLASSES, ` 

Blowpipe Cases andeApparatys. 7 

@ Catalogues free, a ‘ 
SAMUEL HENSON, = 

237, STRAND, LONDON, 
è Opposite Norfolk Street. - i 
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GEOLOGICAL HAMMERS 

OF NEW AND IMPROVED PATTERNS AND MATERIALS. 
A large andMew Stock for selectiogjor all kinds of Geological Field Work. 
Drawings of Patterzs and Prices on Application 


Slings S& best make for Ha ers, &c. ; also Clinometers, Pocket Lenses, 
Chisels, Collecting*Bags, and all necessaries for outdoor géological work, at 
i7 JAMES R. GREGORY'S 


Extengye Geological Repository, 
@ CHARLOTTE STREET, FITZROY SQUARĘ W 


GEQLOGISTS’ NMAMMERS. 


Pick-shaped Hammers, 3s. 8%, 4s., 45 Gd. ; Square Head an® Cutting 
Edge; 25. 3d., 25. 6d., 35. Geological Surrey Hammer, ss. Hammers for 





* Igneous Rocks, 4s. 5a , 6s Trimming Hammers, rs. 6d, IS. gZ.. 25 3d. 
Portable Hammer and Chiselin Case, 6s 6d., 7s. 6d., 8s 62 Steel Chisels, 
Gl pped Boxes 


. 


gs 1s. 1s. 6d, Strap and Hammer Helder, 2s, 3s. 


rom Is, per dozen. Cami Trays from 4s 6d. per gross, Specimen Tubes 


trom 6d. per dozgn. 
> D Catalogues Post Free. $ é 


“THOMAS D. RUSSELL, 
48, Essex Street, Strand, Tgpndon, W.c. 
——— 


LA SEMAINE FRANGAISE : ‘a Weekly 














THE “HANSA” 


Published since 1864 in Hamburg, is the only ingependent professionag 
paper in Germany dedicated excusively to Maritime Objects Essays, 
tiques, Reviews, Reports, Advertisements. Strict eye keft upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in gto at least; frequent supplements and drawings. Subscript.ong 


@ar time; preceding numbers of the year Surmshed subsequently. Price 
‘ras. for twelve mogths, Advertisements 4d. a line widely spread by this 
paper; considerable abatement fcr 3, 6, 12 Grothe" insertion. Business 


Office: Aug. Meyer and” Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Freeogn, M.R , Hamburg, Alexander Street. 8. e . 





On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 


Edited by Jonn T. CARRINGTON, ° 
With the Assistance of 


Freperickx Bonn. F.Z S | Joun A. Power, M D. 
Epwarp A. Fitcu, F.L.S J. Tenner War, F.L.S. 
~ F. Bucuaran Wuri, M D, » 

Contains Articles by well-known Entomologists on all Bran :hes of the 
Science ; on Insects injuri.us or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Karit.eq, &c. ; there are Monthly 
Lists of Duplicates and Desiderata i 

Numerous Woovcsr ILLUSTRATIONS, to the printing of which especial 


attention is given, and occasicnal Li1HoGRaPHED and CHromo-LitHo- è 


GRAPHED PLATES, 








Newspaper and Review in the French Language, Politics, Literature, @SIMPKIN, MARSHALL. & CO., Stationers’ Hall Court e 
Science, Art, Varieties, Notes Price 3¢., through Booksellers, and at = = = 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, W.C. ? ~ 
LA SEMAINE FRANCAISE: Journal Français pur|[ E I ECTRICITE 
l'Angleterre ; Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, a A 
et Nores Uni ezempiaire par la poste, aiy e tic ores posie Toome- Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 
chez tous les libraries et aux gares des chemins de fer. On s’abonme 
aux bureaux, 37. Southampton Street, Strand, Londres, W.C. REVUE HEBD OMADAIRE, 
LA es ee ee ee a wtih Scientifique, illustrée, spéciale, seul journal tenant les lecteurs ° 
eg a who may wish to study contemporary French from all points of | 24 courant de toutes les expositions électriques, et de tous les 
view, instead of confining their reading to one particular Gallic print. progrès de l'électricité. 
H certainly mezits success. ””— Graphic. F ` 3 a x ° 
LA SEMAINE FRANCAISE.—“ The numbers before Rédacteur en chef: W. de FONVIELLE. 
"tis are full of good things. . . . It will be fabetter for most than any i : 
one oF the best papers published in poris inair, pre ar mich isased E. de CLISSON : Directeur. 1 
with the cter of it, and believe it will be highly valued in all those RAES . 
many households where French is cultivated. The printing is very well Subscription Yearly, 16s. ; Six Months, gs. 
esata a A. E "le renee Oe Ti Agency for England and Colonies— pn 
Thees Months se eae wee a nets 3 a8 LE FEVRE AND CO., ENGINEERS, 
Twelve ,, Ce S 26, Bupe Row, CANNON STREET, LONDON. 
P.O O. payable to T Spanswicx, at King Street, Covent Garden, W.C. Specimen Copy sent post free. 
Publishing Office, 37, Southampton Street, Strand, W.C. : 5 
i On the xst of every Month THE ENTOMOLOGIST’S- MONTHLY 
e - ‘a N 
TRIMEN’S JOURNAL OF BOTANY, | | EER "i 
- ence, thly, s iong istrati 
BRITISH AND FOREIGN. pie se me ce Y 24 poate with occasional Illustrations F 
New Series. Edited by James BRITTEN, F.L.S , British Museifn r E PSC Barrer, J. W. DOUGLAS, R. McLacutan, FR Si = 
CORTE Z Origm al Articles by lea ding Botan fate Extracts Sad E. C. Ryg, F.Z S , E, Saunpers, F.L.S , and H. T, Sra ntron, F.R.S. 
Notices of Books and Memoirs —Articles in Sournais.—Botanieal News. | This Magazine, commenced in 1864, contains standard articles and tes 
Proceedings of Societies. omad sub ect connected with Entomology, and especially on the Insects of 
~ Pee e rial . ’ 
Price xs. 3¢ Subscription for One Year, payable in advance; ras. , Subscription—Six Shillings per Volume, post free. The volumes com- 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. mence with the June number in 2ach year. 
pok: I. to VI Gtrongiy pound in coth) may pe obtained byi purchasegs of 
the entire set to date, at the increased price of ros. each; the succeed} 
N (0 ete A B Roch inal oe AORITULTORIST vols. may be had separately or together, at 7s each Es 
is the only Agricultural Journal in Scotland, and circulates extensively H 
amongst Landed Proprietors, Factors, Farmers, Farm: Y pand others Loudon:-JOHN VAN VOORST, 1, Paternoster Row. 
interested ın the management of landed property throughout Scot N.B.—C ications, &c , should bi t to the Edit t the ab 
and the N Counties of England. 2 aide ommuntcations, &c, saou g sent to the ors a e above | 
Guta Ghee Ancien Asean Gd ae doable o abon oa: fhe Now Réady price 6s., Vol. XVI., Part IV , July, 1882. 
The AGRICULTURIST is published every Wednesday afternoon in è y 
time forthe evening pails, and comtans Reporte of alt the principal British : THE JOURN AL OF 
d Tri ts K, besii elegraphic Reports of those he! 
on the day of publication -o f on = oe et area ANATOMY AND PHYSIOLOGY,,. 
The Veterin: artment is edited by one o e leading Veterinarians - x 
tn the country, and isi invaluable to the breeder and feeder ave guide to the NORMAL AND PATHOLOG[CAL. 
rearing of animals, and their treatment when labouring under disease, _ ` 
Full Reports are given of the Meetings of the Royal Agricultural Society j e CONDUCTED BY $ 
of England, the Royal Agricultural Societygof Ireland, the Highland and Profestts HUMPHRY, TURNER, and M‘KENDRICK. 
Agricultural Society of Scotland, the- Scottish Chamber of iculture, Cont a 
and all the principal Agricultural Assocjptions throughout Great Britain and nutes F ontents. : . 
Ireland.” sè : r. Observations in Comparative Myology By Hans Gadow, Ph D. 
For Advertisers addressing themselves to, Farmers a better medium does | 2, Fat Embolism. By R. Saundby, M.D, and G. Barling, M.B. (Plate 
$ XIII.) » 
t exist. ° = . e “i 
price ad, BË post lda Annual Subscriptjon, payable in advance, 143. 3» Micrococcus Poisoning, By®Alex. Ogsten, M.D. P 
Ofi®s—377, High: Stret, Edinburgh; and 145, Queen Victoria Street, -j{ 4. Action of Saline Cathartics. By Matthew Hay, M D. on 
London, E rod { De :5. A Variety of Pulmonary Lobation. By W. Allen, M.D. i 
Post-Office Orders payable togCharles Anderson, Jun., Edinburgh ~ 6 caine Remarks on Pi oly@actaly as Atavism; By @. Gegenbaur. 
7 ex. 
ESTABLISHED 1843. : MACMILLAN & €®., London and Cambridge. 
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WESLEY COLLEGE, 


GOVERNOR AND CHAPLAIN 
HEAD MASTER 
e SECOND MASTER ®... 
FIRST MATHEMATICAL MASTER 


od 


SHEFFIELD. 
(AFFILIATED TO THE LONDON UNI VERSITŤ, 1844.) 


H Mf. SHERA, Esq, M.A., LL.D 
.._R. SHINDLER, Esọ., M.A. (Lond.)-« 
THOS. HUGH MILLER, Esq., B.A®(Camb.)M.A. (Glasgow). 
And EIGHTEEN ASSISTANT MASTERS and PROFESSORS. 


7 


Rev, W. H. DALINGER, F.R.S., &e., 
s 


&e. 


In addition to Classical, Mathematical, English, and Commercial Subjects, BIOLOGY, PHYSICS, ‘and CHEMISTRY, the 
Modern Languages of Europe, Hebrew and Syriac, Vocal ana Tstrumenisl Music, and Drawing tire taught by AcéoMplished 
Professors. 

The Rev. W. H. DALLINGER, F.R.S., has undertaken the PROFESSORSHIP of NATURAL SCIEMLE ; and gives 
Weekly Lectures and Class Instruction in Practc®l ZOOLOGY, BOTANY, &c. 


7e PHYSICS and CHEMISTRY are taught by A. H. ALLEN, Esq., F.C.S. 
aggregate 300/. a year. 
* The JUNIOR SCHOOL, conducted in a sepagte part of thg 


SCHOLARSHIPS are AWARDED worth in the 
Building, i is in excellent siiciency. 


The Autumn Term will commence on Thursday, September zIst. 
PROSPE CT USES maybe obtained by Application to the GOVERNOR or HEAD MASTER. 





NOW READY. DEMY 8vo, 
PROFESSOR W. K. CLIFFORD’S MATHEMATICAL * PAPERS. 


ROBERT TUCKER, M.A. 
8vo. 30s. 


“ Mr. Tucker has performed bis long task with the atmost faithfulness . 


— 
° 


Edited by 


PRICE 30s. 


With an yeas by H. J. STEPHËN SMITH, M.A., LL.D., r R.S., &e. Demy 


y Profed Clifford’s “own disie of his editor has 


been abundantly justified. These papers with the popular treatise on the ‘ Common Sense of the Exact Sciences,’ now in the hands 
of Professor Rowe, will form the most enduring monument: of Professor Clifford."—7he Times. 


MATHEMATICAL FRAGMENTS: being 


. to the BHEORY OF GRAPHS, by the late W, K. CLIFFORD, F.R.S. Fcap. folio. 
RECENTLY PUBLISHED. TWO VOLUMES, 8vo. 


Facsimiles of his unfinished Papers, belating 
Ios. 6d. 


PRICE 255, 


e LECTURES and ESSAYS. By W. K. CLIFFORD, F.R.S., late Fellow and Assistant 
Tutor of Trinity College, Cambridge; Professor of Applied’ Mathematics and Mechanics at University College, bondon. 


Edited by LESLIE STEPHEN and F. POLLOCK, with an Introduction by F. PoLtock, With Two Portraits. Two Vols. 8vo. 255, 
p. 


Crown 


= ppreciate the variety and the originality of the ideas which he presents to us, it is necessary to read the book itself, for it 
treats in some form or other of nearly all the subjects of deepest interest in this age of questioning. ?— The Times., 
3 SEEING and THINKING. By W. K. CLIFFORD, F. R'S. With Diagrams. 
8vo. 3s. 6d. (Nature Series.) 
ees MACMILLAN AND CO., LONDON, W. C., 





“One of the most delightful boo¥S ever written.” —Saturday Review. 


Now Ready, Price Sixpence, by Post Eightpence. 


People’s Edition. 


‘6d. 


: WATERTON'S WANDERINGS, IN SOUTH AMERICA. 


g With One Hundred Tllustrations. 
- Edited, with Biographical Introduction and Explanatory Index, by the Rev. J. G. WOOD. Medium 4to. 6d. 


e MACMILLAN AND 





This Day is published, 8vo cloth, 383 pages, with 88 Illustrations, drawn to 
Scale £1 xs. 


‘oe ATREATISE ON THB DISTILLATION 


of COAL TAR and AMMONIACAL LIQUOR and the SEPARA- 
TION from them of VALUABLE PRODUCTS.* By GEORGE 
LUNGE, Ph p., F.C S., Professor of Chemistry in the Federal Poly- 
technic School, ” Zurich, Author of “A Theoretical®and Practical 
Treatise on the "Manufacture of Sulphuric Acid and Alkali.” 


JOHN VAN VOORST, i, Paternoster Row. 


TRANSIT INSTRUMENT. 


A POPULAR TREATISE ON THE USE OF THE 
. TRANSIT INSTRUMENT, as applied to the Determination of Time, 
for the use of Country Gentlemen. By LATIMER CLARK, M.1.C E 
A popular description of the method of obtaining accurate ‘Greenwich 
time by the Transit Instrument. It®also contains Tabies of the Transit of 
the Principal Stars for 1882, cafculated in ph aid Greenwich time. Demy 
8vo, cloth, ost free ss. 








à J. FROST, 6, Westminster Chanter: Fondon S.W. 
WANTED, a Copy of X VATURES No. 618.—Address, 
„ Oce of NA T URE,” 29, Batford Street, Strand. 
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CO., LONDON, W.C. 


Just Published, 


’ 


PROCEEDINGS OF THE; SCIENTIFIC - 


MEETINGS OF THE ZOOLOGICAL SOCIETY OF LONDON 
for 1882 Part IÍ., congaining t the Papers read at the Scientific Meetings 
in March and ‘April, 1882, with Eight Plates, mostly Coloured, ras.; 
with Plates, Uncoloured, 3s. 
May be obrained at the Society's Office, rr. Hanover Sqüare; W., at 
Messrs Loncmaws, the Society's Publishers, Paternoster Row, E.C., or 
through any Bookseller. 


THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Harrine, F L.S., F Z.S., Member of the 
British Ocnicsslogists Union ; contains— 

Original Articles by well-known naturahsts in every branch of zoology 
habits of animals ; arrival and depagture of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marme fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on "the Kanna d habits species; and 
other matters of pereral intergst tp those who debght & in [Y ‘oral history. 
Reports of the Limrean, Zoological, and Entomol®gical Societes, Reviews 
of natural history books  Occa@icnal translations from foreign zoolo; ical 
journals of important and interesting articles i in various branches of zoology. 
‘There are occasional woodcuts. 

JOHN VAN VOORST, oE Row. 
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SUBSCRIPTIONS TO “NATURE” 
$ s. d 


rly pe o o t’ 28 o 
Haif-yeariy. . . ®., °., .. 14 6 bd 
Quarterly . . sente 2... 8 7 6 


To the United Statęs, the Continent, 


and all places 
within the Postal Unian i, i 


o Ss d, 

Yearly ee ig ce w fe ee ee we GONE 

Halfyearly, $.. l.a... I5 6 
e@uarterly . . e: . 8 


Post Office Orders payable to MACMILLAN & CO, 


CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s, 6d. gd. per Line after. 
4 s. 





d. 

One-Eighth Page, or Quarter Column . = 6,018 6 
Quarter Page or Haifa Column. . . . . . LIE O 
alfa Pagesora Comm. . . . 1% .. 3 5 0 
Whole Page . 2. . . 2.. 660 


$ OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


©. TISLEY & ò, 
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. 


BROMPTON ROAD, SW. 


(Close to South Kensington Museum.) 


172, 


‘THE PHONEIDOSCOPE - 


An Ingtrument for Observing the.Colour-Figures of Liquid Films under the 
. action of Sonorous Vibrations, 
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OPTICIANS, B 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjagin Franklin, proves 
conclusively that a Conductor made of Copper of a ate size 1s the*best 
of all appliances for the protection of every description 8£ Buniding from the 

destructive effects of hghtning. 


‘NEW ALE. & Covs" | 


PATENT ° 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildirgs and Shipping in all pares of the world’ 

with unvarying success; is the mest Trustworthy, most Effective, and also 

the Cheapest Conductor ever offered to the Public. e 
It is simple in its application, no Insulators being required, and it costs 


+ only ONE SHILLING per Foot for the standard size, which ensures safety 


in any storm. Me ” n 
R. S. NEWALL & CO., 
130, STRAND, w.c. ; 36, WATERLOO ROAD, LIVERPOOL: 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY-—GATESHEAD-ON TYNE, 


SECOND EDITION, 
GRIFFIN’S r 


CHEMICAL HANDICRAFT, 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
- Most Complete and Cheapest List of Apparatus, 




















Being a visible demonstration of the Vibratory and Molecular Motion of a | JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, it 
° - Telephone Plate LONDON, W.C. m 
The PHONEIDOSCOPE, with 3 Discs, Bottle pf Solutioa, Descriptive 
Pamphlet, &c., in Cardboard Box, tos. 6d. ° i ELECTRICAL ANDSCIENTIFIC APPA- r 
RATUS.—New Edition of our complete and comprehensive Descriptive 
MANUFACTURED AND SOLD PEEPI RETAIL T = Ca alogue or hice AppLances, Instruments, and, Materials, fu ie 
S. C. LEY ù , BROMPTON ROAD, LOND W, llustrated. 2 pages, pos: free, Four Stamps. pecial Terms to 
picid K COn BROMPTO : ee Serence Teachers and Schocls iit and E, J. DALE. Manufactaring 
TELEPHONIC ELECTRICITY. All Materials supplied for Edectricians, 4, Little Britan, London, E.C. 
Experimental Purposes. 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and BLASCHKA MODELS. 
Description of the Harmonograph. Post Free, 2d. Having appointed Mr. DAMON, of Weymouth, as Agent for the Sale of 
my M ODELS in Great Britain, I request all Orders may be sent to him. 
NOTICE OF REMOVAL, |= ee 
h å : 
bee A 
JAMES HOW & CO, R. W. NEEVES, 
e 
SCIENTIFIC INSTRUMENT MAKERS,| PHILOSOPHICAL INSTRUMENT = 
° 
73, FARRINGDON STREET, LONDON à AND 
(LATE oF 5, Bripe St., AND 2, Foster LANE). INTENSITY COIL MAKER 
HOW'S SUD ENE) MICROSCOPE. HOW’S MICROSCOPE LAMP PRICE LIST, FOUR STAMPS. $ 
Rock Sections and other Objects for the Microscope. e A 
DIAMONDS IN MATRIX. 55, SIDMOUTH STREET, LONDON, W.C. 
R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has <—_ 
for sale Specimens of the above ; also Cut Precious Stones in all Colours. TO BE SOLD TO THE HIGHEST 
: Ld BIDDER, “Quarterly Journal of Microscopic Science,” rst Series, 
Precious Stones valued and honeht Nos. x to x2, New Series. Nos. 5 to 84 —Apply to H. A. Kramers 
12, FRITH STREET. SOHO, W and Son, Bapksellers, Rotterdam. e 
EDWARD PATERSON, 
TELEGRAPH AND ELECTRICAL ENGINEER, 
e °° 
76, LITTLE BRITAIN, ALDERSGATE STREET, .E.C., 
Manufacturer of Electric Signals, Telephones, Telephone Exchange Boards, Physical Apparatus for Sthools and Colleges, 
es 
é Messrs. AYRTON AND Berry's ABSOLUTE GALVANOMETER FOR STRONS CURRENTS. > 
es od , i 
NOTICE.—The GOWER-BELL“LOUD-SPEAKING TELEPHONE. A limited number of these valuable Instruments, with Reyalties 
fully paid, may will be obtained of EDWARD PATERSON, who is prepared to tender for the erection Telephone Exchanges or Private Eine a 
any fart of the United K: ingd Bx. As the policy of the Proprietor of the Patent is now only to rent these Instruments, parties desirous of purchasing 
. Should lose no time in securing tient. es ki : 
. i (J e ? . ? baa 
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‘Messrs. MACMILLAN & C0’S NEW PUBLICATIONS. 
F NEW BOOKS AI, MODERATE Spices. e 

PRICE FOUR SHILLINGS AND SIXPENCE EACH VOĻUME.  * 


- 





Now;ready, Crown 8vo, Price FOUR SHILLINGS and SIXPENCE. ® 


A MEMOIR OF DANIEL MACMILŁAN. By Tuomas Hůênes, 


Q.C. With a Portrait engraved on steel by C. H. JEENS, from a painting by Lowes DICKINSON. Crown 8vo. 
s e 





Now ready, Crown 8vo, price FOUR SHILLINGS AND SIXPENCE. . 


. 


f DEMOCRACY: . , 


AN AMERICAN NOVEL. Crown 8vo. . ° 


' *,* Also a Popular Edition, Crown 8vo, in Paper Wrapper. ° Price ONE SHILLING. e 


“So much for society as reflected in what may be called social novels ; but perhaps the fost remarkable book of the kind which 
has recently appeared in America is ‘Democracy.’ Unquestionably it is the*most sensational. . . . It is decidedly cfever,”— 
Edinburgh Review. 


Uniform with above. 2 Vols. Crown 8yo. Price NINE SHILLINGS. 


UNKNOWN TO HISTORY. By CHariorre M. Yonex. Author of 


“t The Heir of Redclyffe.” 2 vols. Crown 8vo. 
“* Miss Yonge far excels the general run of writers.of historical novels. She can always tell a story well, and she is at her best in 
telfing a stdły of bygone days. Miss Yonge has a happy facility fox being quaint and picturesque m her historical delineations 


without being stilted and pedantic. . . . The story is written throughout in a lively and easy style. The book gives a truthful 
picture of the times ; the plot is ingeniously worked out, and the interest well sustained to the end, and the leading characters are 
well drawn.” — Saturday Review. x 


Now ready, Uniform with above. 2 Vols. Crown Svo. Price NINE SHILLINGS. 


ane 
THE BURMAN; his Life and Notions., By Saway Yor. 2 Vols. 


~ Crown 8vo, 
Now ready, Uniform with ‘‘ Democracy.” Crown 8vo. Price FOUR SHILLINGS and SIXPENCE, 


THE BURGOMASTER’S WIFE; a Tale of the Siege of Leyden. 


By Dr. GEORG “EBERS, Author of ‘The Egyptian Princess,” œe. Translated by CLARA BELL. Crown 8vo, 


GOLDEN TREASURY SERIES. New VOLUME. 


WALTER SAVAGE LANDOR, SELECTIONS FROM THE 


WRITINGS OF. Arranged and Edited by Professor SIDNEY COLVIN. 18mo. 45. 6d, 
THE ENGLISH CITIZEN. A Series of Short Books on his Rights and Respæfsbılities. New Volume. 


FOREIGN RELATIONS. By Sruncer WALPOLE, Author of “The 


e History of England from 1815. Crown 8vo. 3s. 6d. 


MACMILLAN’S SIX SHILLING POPULAR NOVELS. 


THE PORTRAIT OF A LADY. By Henry James, Jun. Crown 


* 8vo. ós. 
By the same Author, In Crown 8vo. 6s, each. 
THE AMERICAN, THE MADONNA OF THE FUTURE: and other Tales, 
THE EUROPEANS. e RODERICK HUDSON. 


DAISY MILLER: an International Episode ; Four Meetings: weer INGTON SQUARE ; the Pensioni Beaurepas z a Bundle 


“ Life in Boton can only be made reasonably attractive by an artist like Mr. James, who is more than a scene-painter. , 
The acuteness of Mr. James’s observations is unimpeachable, while he is no mean student of the eccentricities of human nature, 
and can shrewdly contrast the complexities of character. - Few novelists are more successful in the art of indicating an idiosyncrasy 
with one or two epigrammatic touches, or of making the individual bare the mind for inspection by some slight but suggestive self- 
revelation.”-—-HWinburgh Review. 





A SHORT STORY. BY THE AUTHOR OF 


JOHN INGLESAWNT: - 


° — Appgars in MACMILLAN’S MAGAZINE fer August. +% - ~e~ ~- 
e 
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` B% JOHN FISKE, M.A., LL.B. . 
OUTINNES OF COSMIC PHILOSOPHY, 


Based-on the Doctrine ofEvolution, with Criticisms oft the 
Positive Philosophy. æ vdls., 8vo. 255. 


DARWINISM, AND OTHER ESSAYS. 


Crown 8vo. 75. O£? A 
MAG@MILLAN & CO, LONDON. 





Inficap. 8vo, price 3s. 6d. 


SOUND: ELEMBNTARY LESSONS ON. 
By Dr. W. E STONE, Lecturer on Physics at St. Thomas’s Hospital. 
With numerous Illustrations. 

"This 1s an exent littlestext-book, well adapted for students of the 
Science and Art Classes. but also of considerable value to those Who desire 
to do something more than cram. The student of acoustics will find ita 
very acceptable help, and a stepping-stone to the more elaborate works op 
the subject, while the musician will find in its pages iftformation which may 
be of great assistance to him in th@ acquisition of hiseart.” —Engiisi 
Mechanic, . : 

e MACMILLAN & CO. London. 


: MACMILLANS-COPY-BOOKS, 


In Two Sizes, viz. : Large post 4to, 4d. tath, and post oblong, 2d. each. 
1. Xnitlatory Exercises and Short Letters. 








2. Words censisting of Short Letters. 

3. Long Letters, with Words containing 
Long Letters. Figures. 

4: Words containing Long Letters. 


4a. Practising and Revising Copy-Book for 
e Nos. rt 

5. Capitals and Short Half-text. Wors 

6.. Half:text Words beginning with a Capi- 


beg.nning with a Capital. 


© tal Figures, 

7. Small-hand and Half-text, with Capitals 

¢ and Figures. 

8 Small-hand and Halftext, witk Capitals 

and Figures, ° 
8a. Practising and Revising Copy-Book for 
Nas. 5 to & 

9. Smali-hand Single Head Lines. Figures. 
io. Small-hand Single Head Lines. Figures, 
11. Small-hand Double Head Lines. 
zz, Commercial and ArithmeticalExamples, 


&c. 
12a, Practising and Revising Copy-Books for 
Nos. 8 to 12. 
Nos. 1 to 9, and 11, may be had With Gocdman’s Patent Sliding Copies. 
Large post 4to, Place 6d, each. 

By a simple device the copies, which are printed upon separate slips, Are 
arranged with a movable attachment, by which they are adjusted so as to 
be directly before the eye of the pupil at all points of his progfess. It 
enables him also to keep his own faults concealed, with perfect models con- 
stantly in view for imitation Every experienced teacher knows the advantage 
of the slip copy, but its practical application has never before been successfully 
accomplished ‘This feature 13 secured exclusively to Macmullan’s Copy- 
books under Geodman’s patent. 

An inspection of books written on the old plan, with copies at the head of 
the page, will show that the lines last written at the bottom are almost in- 
variably the poorest. The copy has been too far from the pupil’s eye to be 
of any pracncal use, and the result is a repetition and exaggeration of his 


pag MACMILLAN & CO.. LONDON. 
THE BREWERS’ GUARDIAN: 


A Fortn.ghtly Paper devoted to the Protectton of Brewers’ Interests, 
icensing, Legal, and Parliamentary Matters 
Review OF THE Malt AND Hor TRADES; AND WINE AND SPIRIT TRADE 
. RECORD 
The Organ of the Country Brewers p 
“The Brewers’ Guardian ” 1s published on the evenings of every alternate 
Tuesday, and 1s the only journal officially connected with brewing interests 
Subscription, 16s 6d per annum, post free, dating from any quarter-day. 
Single copies rs. each Registered for transmission abroad. : 
Offices—s, Bond Court, Walbroak, London. E.C. 
> 














o 
effectually rubbed on the Neck®and Chest, it cures SORE 
THROATS, BRONCHITIS, CCUGHS and COLDS; and for 
GOUT, RHEUMATISM, anti all Skin Diseases it is unequalled, 


Now publishing, in Crown 8vo, Price 2s. 6d. each, 


ENGLISH MEN OF LETFTERS. 
Edited by JOHN MORLEY. | 


GRAY. By E. W. Gosse. 


“Te is the fullest and best life of Gray.” —cademy. 


DICKENS. . By A. W. Warp. 
BENTLEY. By Frofessor R. C. Jesse 
CHARLES LAMB. By Rey. ALFRED AINGER. 
DE QUINCEY. _ By Professor Masson. 


“ Extremely well done .. 7 The biography is excellent "—Sr. Fames’s 
Gazette ‘ 
LANDOR. By Professor SipNeyY COLVIN. 

“ Besides being admirably written it is thoughtful, critical, and full of 
honest work,"—A theneuzt. . 
DRYDEN. By G. SAINTSBURY. œ 

“It is, beyond question, the best account of Dryden which has yet 
appeared.” —A ci 


ademy 
WORDSWORTH. By F. W. H. MYERS. 


‘ Mr. Myers gives us a picture of the man and an estimate of his work 
which is certainly not inferior to anything that has preceded 1t,” —4 cadtaty 


LOCKE. By Professor FOWLER. 


“ Ay pen more competent than Professor Fowler’s for this panticular 
work might have been sought, and sought in vain.” —Examiner, 


BYRON. By Professor NICHOL. 


“ Decidedly cne of the mest careful and valuable of the whole series ”— 


. . Grenen. 
POPE,- By LESLIE STEPHEN. 


“ Interesting throughout "—Acadenry. e . 


COWPER. By GoLpwin SMITH. 


+ Mr Goldwin Smith has sketched, in a few decisive touches, the genius e 


of the poet and weakness of the man.”’—Daily News 


| CHAUCER. By Professor A. W. WARD. 
“ Far away the best conrected account of Chaucer and his woakanto be 
found m English.” Academy. 
BUNYAN. By J. A. FROUDE. 


“He has given us a real study of Bunyan’s life and character, and at the 
same time a real study of his books.” —A4A thenæum. 


SOUTHEY: By Professor DOWDEN. 


“A truly scholarly and delightful monograph, ”—Examiner, 


HAWTHORNE. By Henry James, JUN. 

“He has made a careful, conscientious, and even vivid literary portrait, 
such as few of our own wrizers could have made.””—New York Nation. 
MILTON. By MARK PATTISON. 

“He has put life into old facts, he has taken an impartial estimate of a 
great man whose nameis tco often used for purposes of poetry.""—Sfectator, 
JOHNSON. By LESLIE STEPHEN. 


“It could hardly have been done better.”—Pal/ Mall Gazette. 


SCOTT. By R H. Horton. 


‘*We could not wish foz a more suggestive introduction to Scott and his 
poems and novels.”-—E.zaminer. e 


GIBBON. By J. C. Morison. 


‘As a clear, thoughtfcl, and attractive record of the life and works of 
the greatest among the world’s historians, it deserves the highest praise,’’— 
i Examiner. 


SHELLEY. By J. A. SYMONDS. %e 
“Tt is written with knowledge, grace, and tact ’*"—A thenaunt 
HUME. By Professor Huxiey, F.R.S. 


“It may fairly be said that no one now living could have expounded 
Hume with more sympathy or Wath equal perspicutty.”—A theneum. 


GOLDSMITH, By WILLIAM Brack. 


t Mr, Black brings a fine sympathy and taste to bear in his criticism of 
Goldsmith’s waitings.”—4 then@unt. - K 


DEFOE. By W. MINTO. ; 


“Mr, Minto's beok is careful end accurate in all that is stated, and 
faithful in all that it suggests,” —A theneum. 


BURNS. By Principal SHAIRP. ° 


t . e « None oftthe series has given a truer estimate either of character 
or of genius fian this volume,” —Szectator. 


SPENSER. By the Very Rev. the DEAN or Sr. 


Pau's. ‘ ° 
THACKERAY. „By ANTHONY TROLLOPE. 
“Mr. Trollope’s sketch is «excellently adapted to fulfil the purpose of the 
series in which it appears."—A thenenum, * 


BURKE. By J@un Mortey. y 
_ *a* Other volumes ia Preparation. g $ 
MACMILLAN*AND CO., LONDON, 


. e 


* CXIX à 


e 


eT 


. . 


ae ~ NATURE. 


te 


A . 
e . 5 . > ` 
ee - e » 


? 
oe 


+ Messrs, MACMILLAN & 0. S NEW BOOKS: 
EIA ‘TREATISE ON .COMPARATIVE EMBRYOLOGY: 


z: ; < BY F. M. BALFOUR, MA. F.RS. . ..-.. 


To 
Teo Vols, 8vo. Illustrated, ‘Vol. I. 3 $e -Vol IL, 215. 











" ‘DEVELOPHENT OF ELASMOBRANCH. FESHES. 


z BY F. M. BALFOUR, MA F.R.S. 


è 8vo. ou, i ° 
= 7 é ` P -.. z . RAN 
. 


GEOLOGICAL SKETCHES AT HOME “AND ‘ABROAD. Bý > 


a ARCHIBALD GEIKIE, F. R.S., Director-General of the Geological Surveysof the United Kingdom. With Tllusthtions. 


_ vo. os, 6d. 
The literary skill ates is remarkable, the local” ®@lourmg of the places visited ‘are reproduced with’ accuracy, and the 


various incidents of travel told with vivacity and skill. The knowledge of an accurate man of science joined with what does 


not always, go" together, the pen of a ready writer, has produced a readable, interesting, and valuable work, case Quarterly 
Review. 

From beginning to end the bsok is interesting, and in many parts it strikes us with a deep sense of the majesty of 
sciençe;”—Pag . Mali ie 


aa 


ees NEW BOOK BY THE AUTHOR OF “ECCE HOMO.” fon ee 


“NATURAL RELIGION: ie 8 


F By the Author of “Ecce Homo.” 8v®. gs. r 


« ‘This is one of those rare things i in our modern literature—a really speculative book ; and the speculation, whatever else we 


“may ‘think of it, is both i ingenious and serious. It is work in the region not of dogmas or ‘controversies, but of ideas,” —Pal] Mall 


Gasette. 


“In working ont his conceptions of ‘Natural Religion’ the author s ir. with admirable force, and occasionally with a’ 
sarcasm and humour ‘which blend with passages of considerable literary skil af Natural Religion’ is full of “ability and fresh 
thinking, and fresh writing, and excellent in its teaching,” —Scotsman. $ 


NATURE SERIES. NEW VOLUME. 


THE: SCIENTIFIC EVIDENCES OF ORGANIG EVOLUTION. 


By G.J. ROMANES, M.A., LL.D., F.R.S., Zoological Secretary tg the Linnean Society. Crown 8vo. 2s, 6d, 


A LIFE OF: KANT. By Dr. J. H. W. SrucKENbERG, late Professor 


of Wittenberg College, Ohio. .With Portrait. Svo. 4s, 7 * 


ECONOMIC: PLANTS; A DICTIONARY OF POPULAR NAMES 


F; their History, Pes and Uses, By JOHN. SMITH, A.L.S., Author of ‘ Historia Filicum, ” &c. Demy 
Bvo, “145. 


LIGHT; a Course of Experimental Optics, chiefly with the Lantern: 


"By LEWIS WRIGHT. With nearly 200 Engravings and Coloured Plates, Crown vo. 75. 6d.“ 


ELEMENTARY CHEMICAL ARITHMETIC. . With 1100 Problems 


by SYDNEY LUPTON, M.A., Assistant-Master in Harrow School. Globe 8vo. 35, 
, ENGLISH SCHOOL CLASSICS. (New Volume). 


DRYDEN SELECT PROSE -WORKS. Edited, with introduction 


and Notes; by Professor C. D. YONGE. FeaptsSvo. 2s, 6d. 
MACMILLAN’S ELEMENTARY CLASSICS. (New Volume}. 


XENOPHON—ANABASIS, Book I. Edited by, A.S. arroa AL 
Formgly Scholar of Worcester Coltege, Oxford. With Introduction, Notes, eae se i8mo. 16 6d. . 


A -` ` MACMILLAN & CO., LONDON, W.C. ` ° 


e 
@rinted by R pene Sons, AND Taymor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London? and published by 


">° ACMILLAN anpCom, at the Office, 29 add 30, Bedfgd Street, Covent Garden, —Txurspay, August 10, 1882 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


ee ° i “To the solid ground 
Of Nature trusts the mind which builds for aye,” WORDSWORTH 
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ae ea BROWNING’S SPECTROSCOPES. 
The Session will coramence on Tuesday, OCTOBER 3 Prospectuses ~ k , 


may be obtained on application e 
The Examination for Entrance Exhibitions (two of £15 each) will be held 
on SEPTEMBER 28th and 2oth. Candidates must not be over 2r years of 
age Notice of their intention to compete must be sent to the Registrar not 
later thn Sept. 26tn For further particulars apply ta 
ENSOR DRURY, Registrar 


‘THE MIDDLESEX HOSPITAL. 


' The WINTER SESSION will open on MONDAY OCTOBER znd, with 
an Introductory Address by- R W Lyer, Es}. The Medical School, 
which has lately heen considerably enlarged, provides the most complete 
means for the education of Students preparing for the University of London, 
the Colleges of Physicians ang Surgeons, and the ather licensing bodies 

Two Entrance Schojarships of the annúal value of 425 and £20 per 
annum, tenable for two years, and a Science Scholarship, value £50, will be 
competed for on SEPTEMBER 29th and following davs 

Further information may be obtained from the Dean or the Resident 


Medical Officer at the Hospital. -` 
yi >a « ANDREW CLARK, Dean 
.QUEEN’S COLLEGES, IRELAND. 


The Professorship of Natural Hist xrwin the Queen’s College, Cork, being 
now vacant, Candidates for that office are guested to forward their Testi- 
monials to the Under Secretary, Dublin Castle; on or before the 2oth day 
of Septem er next in order that the same may be submitted to His Excel- 

_lency the Lord Lieutenant. - E ° 

The Candidate who may be selected for the above Professorship wil! be 
required to enter upon his duties about the middle of October. 

Dublin Castle, 8th August, 1882. > 
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The New Spectroscope, with Micrometer, may be used for 
showing any of the leading experiments in Spectrum Analysis ; 
the Fraunhofer lines; the Lines in the Spectra of the Metals, 
and the Alkaline Earths and Alkalies ; the Spectra ‘of Gases ; 
and the Rain-bands. Ona Telescope it will show the lines of 
the Solar Prominences, It can also be used as a Micro-Spectro- 
scope, and the position of the Bands in.any’Spectrum can be 
seen with the Micrometer, Price, complete in Case, £3 ros. 


IMustrated Catalogue of Spectroscopes, Six Stamps. 


HOW TO WORK WITH THE SPECTRO- 


SCOPE By JOHN BROWNI» 3. Bound in cloth, zs 6d. post free. 








JOHN BROWNING,, . 


63, STRAND, LONDON, W.C. . _ 





IMAPPIN S& WHEBR’S 
= | , CHESTS 


PLATE 
CUTLERY 
COMPLETELY 
FITTED. 





ll Sizes in Stock. 


SPECIAL 
e DETAILED LIST 
FREE, 


Da i 
OXFORD STREET, WEST END; 
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TRAVELLERS’ SC'ENTIFIC REQUISITES « 

















t 


ANEROID BAROMETER with ALTITYDE SCALE, ETER 
‘anl Compass in Flat Pocket Case, various Forms, ; 


£7 7a and £8 8s, 2 
Price Lists of Instruments free by post. ° 


- NEGRETTI‘'& ZAMBRA; 
Opticians and Sciattfic Instrument Makers 





. i « AND a ‘ e To Her MaSksty gue QUEEN, . 
MANSION HOUSE. BUILDINGS,’ E.C, e HOLBORN VIADUCT. 
he 3 LONDON. ° Branches—45, Cornhill; and 122, Regent Street 
= e - - ° 
e e e e + 
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of superlafive greftection, illustrating Histology and every branch o 
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MICROSCOPIC OBJECTS 


Microscopy. : 


Catalogues post free and gratis on application, * 


“NEW EDITION, 1880, NOW READY. 





` “EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


- Now Ready, Price ss. 
THE JOURNAL OF THE 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND. 


Vol. XII No 1, 116 pages, with 7 Plates, contains Papers by Mr. E. C. 
Store, Mr. -Alfred Sims.n, Mr. G. W Bloxam, Mr. A. W. Howitt and the 
Rev. Lorimer Fison, Dr A. Macfarlane, Mv J. E. Price, and Mr, E. M. 


Man TRÜBNER & CO., Lucgate Hill 
' _. TRANSIT INSTRUMENT. 





A POPULAR TREATISE ON THE USE OF THE | F 


TRANSIT INSTRUMENT, as applied to the Determination of Time, 

„for the use of Country Gentlemen, By LATIMER CLARK, M.I.C E. 
_A popular description of -the method of cbtaining accurate greenwich 
time by the Transit Instrument. It also contains Tables of the Transit of 


'` the Principal Stars for 1882, calculated in ordinary Greenwich time, Demy® 


Bvo, cloth, post free ss. 
` A J. FROST, 6, Westminster Chambers, London, S.W. 


GRERKK. and ROMAN COINS. Catalogue 
of the Collection formed by GEORGE SIM, F.S.A. Scot., Edinburgh. 
. 4to, price 21s. 
MACMILLAN & CO.. LONDON, 





BRITJSH ASSOCIATICN FOR THE 


= ADVANCEMENT OF SCIENCE. 


SOUTHAMPTON MEETING—AUGUST 23 to AUGUST 30th. 


boy - > PRESIDENT-ELECT . 
C. W. SIEMENS, Esq, D.C.L, LL D, F R.S., F.C.S., MICE 


The Journal, President’s Address, and other printed Papers issued by the 
Association during the Annual Meeting will be forwarded daily by Post to 
Members and others unable to attend. on application and prepayment 2s. 6d. 
to the Clerk of the Association, Mr. H. C, Srawarpson, Reception Room, 

_ Southampton, on or before the first-day of the Meenng. 


UNIVERSITY COLLEGE, LONDON. 


The Session, of the Faculty of Medicine will begin on MONDAY> 
‘October znd. 1 x 

The Session of the Faculties of Arts and Laws and of Science will begin 
-on October 3rd is 


s 


ate 


z 


WING SPECIMENS FOR THE MICROSCOPE, 
ev STUNG, sn NEWHARE SPRERT, BOONNGHAM. 


T. B. has last week sent to ‘his * subscribers specimens, of Euglena 
viridis and Phacus trigueter, with vings and descriptidhs, -and with 
these were various allied species, including Phacu®longicandus, Trache-' 
lomonas hispica‘and T. armaty Perfinium tabulatum, Urocéutrum 
turbo, which are all figured in Saville Kent's “‘@fanual of the Infusoria.” 

_ Weekly Announcements will be made, in this place of Organisms T. B. 
is supplying. < : e ga 


e = . . 
Specimen Tube, Gag Shilling, post-tr€e. 
Twenty-six Tubes in courte of Six Months for Subscription of £1 1s. 
A or Twelve Tubes for Tos, alee 

Portfolio of Drawings, Seven Parts, rs. each. 


MR. RIGHARD ANDERSON, F.CS., 


Meml@r of the Society of Telegraph Engineers and Electricians, makes 
a specialty of testing Lightning ConductoM, and advising as to the best 
mode of applying them to Public and Private Bmldings.—Leadenhall 
House, ror, L@xdenhall Street, London, E C, 


AAI 2 a aS IE a 
OR SALE.—A Cfouch’s “ Students’” Bino- 

cular in perfect woxting order. with®all accessorjes. For Price and 

Particula apply to F. Bates, 15, Northampton Square, Leicester. „ 


ASTRONOMICAL TELESCOPE, Second- 


hand, by Negretti and Zambra, 3} Object-glass with Finder on Pillar 


and Claw Stand, one Terrestrial and two Astronomical Eyepieces, 
powers 50, 80, and x00 diameters. Price £18 ros., cost £30, as perfect 
asnew. Apply to Joun BROWNING, 63, Strand, London, W.C. + 


TO ASTRONOMERS. * 


Intending Purchasers of ‘Telescopes should send for ‘‘ Hints on Silvered, 
Glass Reflecting Telescopes,” by G. CALVER (maker of the 37-inch’ 
Ealing Reflector, &c.), and ** pendix,’ * containing important Testimonials 
as to their efficiency, &c., &c. Post free Nine Stamps. ee 


- G. CALVER, F.R.A.S,; E 
HILL HOUSE, l 1 
WIDFORD,: ° 
CHELMSFORD. 
N.B,—Second-hand Reflectors and Refractors frequently for Sale. 


i A 
SCIENCE SCHOLARSHIPS, LONDON 
` Degrees, &c.—An Oxford Graduate in high Scientific honours, holding 
four Scholarships, Examiner, &c., prepares Pupils for all Scientific 
Examizations.-B A., 28, Topstone Road, Earl's Court, S W. 
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MR; BRYGE-WRIGHT’S LATEST: ARRIVALS. - 


Minerals,—A very fine series of Siberian, Hungarian, and 
¢ 


Instruction is provided for Women in all subjects taught in the Faculties | Elba Minerals, s 


of Arts and Laws and of Science. s 

Prospectuses and Copies of the Regulations relating to the Entrance and 
other Exhibitions, Scholarships, &c. (valne about £2000), may be obtained 
fgom the College, Gower Street, W.C. 

The Examinations for the Entrance Exhibitions will be held on the 27th 
and 28th of September. 
. The School for Boys will re-open on September 26th; 


The College is close to the Gower Street Station of the Metropolitan | Eyes, acknowledged to be 


Railway, 
è y. 
e 


ST. THOMAS’ 


TALFOURD ELY, M.A., Secretary. 


S HOSPITAL MEDICAL 


SCHOOL, 


ALBERT EMBANKMENT, LGNDON, S.E. 

The WINTER SESSION of 1882-83 will commence on OCTOBER and, 
when an Introductory Address will be delivered by Dr SHARKEY, at 3 p.m. 

Two Entrante Science Scholarships of £100 and £6g respectively, open 
to all first-year Students, will be offered for competition. The Examination. 
will be held on the 4th, sth, and 6th of October, and the subjects will be, 
Chemistry and Physics, with either Botany or Zoology, at the option of 
Candidates. ~ 

Special Classe are held throughout the year for the “ Matriculation,” 
“ Preliminary Scientific,” and “ Intermediate M.B,” Examinations of the 
University of London. ta 

All Hospital Appointments are open to Studerts without extra charge, 

Scholarships and Money Prizes of considerable e ate awarded at the 
Sessional Examinations, as also several Silser and Gold Medals. 

The Fees may be paid in one®um or by instalments. Special entries may 
be made to Lectures or to Hospital Practice, and ial arrangements are 
made for Students enterifig m their second or subsequent years, also for 
Denta®Stud-nts and for qualified Practitioners, 

Several Medical Practitioners and Private Families residing in the neigh- 
bourhoodyreceive Students for residence ang supervision, and a register of 


inspected azd aprtoved,lodgiggs is kept in the Secretary's office. 





ospectuges and all particulars mag pe obtained from the Secretary, Dr. 
GILLESPIE, ‘¢ 
z E ` . W. M. ORD, M.D , Dean, 
` ; s e 
. : 
s 
S e i i e ° 
é a Š 


Gems and Precious Stones.—Alexandrites, Yellow, White, 
Orange, and Pink Sapphires, Sapphires @ l'Etoile, Peridots, 
Moonstones, &c, ` i 

A Series of Rare and Interesting Meteorites. 

N.B.—Mr. Bryce-Wright’s Great and Unique Suite of Cats’- 

the finest known, are now on View 


BRYCE-WRIGHT, . 
Mineralogist and Expert in Gems and Precious Stones. 
204, REGENT STREET, LONDON, W. ' 
-(Formerly 90, Great: Russell Street). 


MINERALOGY AND GEOLOGY. 


, .. The following NEW MINERALS have lately been received by Mr. 
HENSON :— $ > 
CRYSTALLISED ELEONORITE, CRYSTALLISED WAVELLITE, 

MICROLITE, 7 inch diameter, SLRENGITE, DECHENITE, and 
BASTNASITE; Ee 
For Chemical Purpeses: ORANGITE and THORITE. 
A LARGE SELECTION@f ROCK. SPECIMENS and MICROSCOPIC 


SLIDES; 
HAMMERS, CHISKLS, and 


for sale, ` 


HAMMER STRAPS. 
PRIVATE LESSONS AND EVENING CLASSES, 
Blowupipe Cases and A BL AY APTI Ry, 
e Catalogues free® . 
SAMUEL HENSON, _ 
377, STRAND, LONDON, 

x Opposite Norfolk Street. ~ 


+ 


° 
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* GEOLOGICAL HAMMERS ° 


OF NEWN ND IMPROVED PQTTERNS AND MATERIALS 
A large and new Stock for selectign for all kinds of Gedlogical Field Work. 
“Drawings of Patteggs and Prices on Application. 


SNogs of best make for Hammers, & ; also Clinometers, Pocket Lenses, 
Chisels, Collecting Bags,@nd all necessaries for outdoor geological work, at 


i ° JAMEŞ R. GREGORY’S 
ee ` Extensive Geglogical Repository, è 
88, CHARLOTTE STREET, FIȚZROY SQUARE, W. 


GEOTOGISTS’ HAMMERS. ° 


Pick-shaped Hammers, 3s 6d , 4s, 48 6d., Square Head and Cutting 
Edge, 25. 3d , 25 6d, 3s Geological Survey Hammer,ss Hammers for 
Igneous Rocks, 4s. 6a.,6s Trimming Hammers, 15 8z, 1s gd, 25 3d. 
Portable Hammer and Chijselin Case, @s°6d , 7s 6d , 85.62 Steel Chisels, 
gi» xs. 1s,6@ Strap and Hammer Holder, 2$, 3s Glass-capped Boxes 
rom 1s, per dozen? Card Teays from 4s 6d. per gtoss. Specimen Tubes 
from 6d. per dozen. : 
. Catalogues Post Free. ry 


j THOMAS D. RUSSELL, 
. $8, Essex Street, Strand, Lorfdon, W.C e 


LA SEMAINE FRANCAISE: a Weekly 
Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3¢., through Booksellers, and at 
the Railway Bookstalls Office, 37, Southampton Street, Strand, W.C 

. LA SEMAINE FRANCAISE: Journal Français pour 
P Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Noms. Un exemplaire par la poste, 3$., en tumbres poste. Abonnez 
ment franco par Ja poste—un an, =5s 2¢.; six mois, 75.72. Prix 3a. 
chez tous les hbrairies et aux gares des chemins de fer. On s’abonne 
aux bureaux, 37, Southampton Street, Strand, Londres, W.C. 

LA SEMAINE FRANÇAISE!—“‘La Semaine Fran- 
gaise “has been brought out in London for the benefit of those English 
readers who may wish to study contemporary French from all points of 
view, instead of confining their reading to one particular Gallic print. 

certainly merits success, "Graphie 


It aphic. è 
LA SEMAINE FRANÇAISE.—“ The numbers before 


us are full of good things . . . . It will be far better for most than any 
one of the best papers published in Paris itself. Weare much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where@rench is cultivated. The printing is very well 











done, «Queen. 
Terms or Susscriprion:— s. d. 
Three Months se a oee me e e 3 T0 
Six 6 aaa Maio Dams am in Te E 9 


Twelve ,, ee wee eee és Pre ow. I5 2 
P.O O, payable to T. Spanswicx, at King Street, Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C. 





On the rst of Nery Month. 
TRIMEN’S JOURNAL OF BOTANY, 
j BRITISH AND FOREIGN. . 


New Series. Edited by James BRITTEN, F.L S., Bntish Museum: 
ContE~NTS.—Origmal Articles by leading Botanists —Extracts, and 
Notices of Books and Memoirs —Articles in Journals —Botanical News — 
Proceedings of Socicties 
Price rs. 3d. Subscription for One Year, payable iu advance, 125. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 
= ry 
x6s per Ann., 20s. Post Free. 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschritte in den 
Naturwissenschaften. e 


Herausgegeben von Dr. WiLRELM SKLAREK. 
A Weekly Periodical devoted to Natural Science s2 Nos., r6s. Speci- 
men Numbers may be had through any Foreign Bookseller. 1882 will com- 
mence the X Vth volume 


_ Berlin : DUMMLERS, 77, Charlottenstrasse, S-W., and all Booksellers. 


THE ZOOLOGIST: ; 
A MONTHLY MAGAZINE OF NAQSURAL HISTORY. 

Third Series. Edited by J. E. Hartine, F.L.S., F Z S, Member of the 

British Ornithologists’ Ugion ; contains— A 
Original Articles by well-known naturalists in every branch of zoology 
„habits of animals ; argival and departure of migratory birds ; occurrence of 
rare birds; dis, on and migration of British ffesh-water fish; new or 
‘rare marine fish; local aqugria; British reptis; British land and fresh- 
water m@ilusca, with remarks on the haunts ad habits of the species; and 
other matters of general interest to those who delight m natural history 
Reports of the Linnean, Zoologicy, and Entomological Societies. Reviews 
of natural history books Occasional translations from foreign zoological 
. journals of important and interestm$ articles in various branches of zoology. 
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irg Prize Medals Brussels and. Philadelphia International Exhibitions, @ 


18976, 
Silver Medal Crystal Palace Electgical Exhibition. 


SANDERSON & COMPANY, 
ELECTRIC ENGINEERS, 


MANUFACTURERS GF EVERY DESCRIPTION OF 


LIGHTNING CONDUCTORS, 


Sore Inventors or THe SOLID COPPER TAPE LIGHTNING CON- 

DUCTOR in Continuous Lengns without Joints, as now being fixed by us 

to Westmmster Palace, the Roya- Mint, the Rogal Courts of Justice, Strand, 

@he City of London Schools, Thames Embankment, City Guilds Technical 
College, &c. e 


COPPER ROPE CONDUCTORS from Ong SHILLING per foot. 





ELECTRIC BELLS, PNEUMATIC BELLS, SPEAKING 
TUBES, &c. 


LEADENUALL HOUSE; 


ro%, Leadenhall Street, London,’ E.C. 
(Late 44, Essex Street, Strand, W.C ) 


LELECTRICIT E 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 


REVUE ` HEBDOMADAIRE, 


Scientifique, illustrée, spéc:ale, seul journal tenanf* les lecteurs 
au courant de toutes les expositions électriques, et de tous 
progrès de Pélectricité. 


Rédacteur en chef: W, de FONVIELLE, 
E. de CLISSON : Directeur. 
Subscription Yearly, 16s. 5 Six Months, 9s. 
Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 


26, Buper Row, Cannon STREET, LONDON. 
Specimea Copy sent post free, 4 


THE ENTOMOLOGIST S MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 


Conducted by C G. BARRETT, J. W. Doucras, R. McLACHLAN, F.R.S., 
E. C. Rvz, F.Z S , E. Saunpars, F.L.S, and H T. Sra nron, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subseription—Six Shillings ser Volume, post free. The volumes ch- 
mence with the June number in each year 

Vols. I to VI (strongly bourd in cloth) may be obtained by purchasers of 
the entire set to date, at the ircreased price of tos. each, the succeeding 
vols, may be had separately or together, at 7s. each 


London: JOHN VAN WOORST, x, Paternoster Row. 
N.B.—Communieations, &c . should be sent to the Editors at the above 


address. 
ce — Di er 
Now Ready price 6s., Vol. XVI., Part IV , July, 1882 


THE JOURNAL OF — 
ANATOMY AND PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 


CONDUCTED BY 
Professors HUMPHRY, TURNER, and M‘KENDRICK. 











contents, 
x. Observations in Comparative Myology. By fans Gadow, Ph.D 
2. Pat Taolisi By R. Saundby, M.D, and G. Barling, M.E? {Plate 
3. Micrococcus Poisoning. ByAlex Ogston, M D. 
4 Action of Saline Cathartics. By Matthey Hay, M B 
5. A Variety of Pulmonary Lodatigg By W. Allen MD ® 
6 Critical Remarks on Polydactaly as Atavism. By C. Gegenbaur. 


‘There are occasional woodcutse 7- Index. A í s 
s JOHN VAN VOORST, x, Paternoster Row, ° e MACMILLAN & CO, Tondon and Cambridge. 
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tion to the question of the time has been published in England since the appearance # 1866 of “ Ecce Homo.” That the same man 
should have written both books, that none but himself can be his®p 
"- words it is well ¢o listen to. — The Atheneum. 





MR. GEORGE HARWOOD’S NEW BOOK. 5 e 
eTHE COMING DENO RAV Y: ' By GEORGE HarwooD, Authér of - 


= x ms Dises tablishment,” &e. Crown 8vo. 6s. > 2 
a What ihe new democracy is which is coming—wl at it will do ® hen it comes, what shay e Fnglish institutions will take in their 
_ ultiiviate development, and what will be the character of the national policy under the new influence—these are the problems with 
which Mr. Harwood deals. They are among the most mp rtant questions that can occupy any politic 1 writers, ‘and they are 
matters of hfe and death to the English people. Mr. Harwood brings to the consideration of them much shrewdness, common 


sere, and WMnowledge.— S$. James's Gazette, a 
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NATURE SERIES. NEW VOLUME. i i ° 


~ THE SCIENTIFIC EVIDENCES OF ORGANIC EVOLUTION. 


` By G. J ROMANES, M.A. LL.D., F.W.S., Zoological Secretary to theeLinnean | Society. Crown 8vo. 2s. 6d, 


À. HISTORY OF COAL MINING JN GREAT BRITAIN. “By 


-= ROBERT L. GALLO WAY, author of *‘ The Steam-Engine and its Inventors,” &=. Crown 8vo, 75.€d, 


LIGHT; a. Course of Experimental Optics, chiefly with the Lantern. 


7 By LEWIS WRIGHT. With nearly 200 Engravings and Coloured Plates. Crown 8vo, 75. 6d. 


by SYDNEY LUPTON, M A., Assistant-Master in Harrow School. “ Globe 8vo. 55. gf 


° MACMILLAN’S CLASSICAL SERIES. NEW VOLUME, 
. LYSIAŠ— SELECT ORATIONS. Edited with Introduetion and ` 
K : Notes. By E. S. SHUCKBURGH, M.A. Fcap. Svo. 65: ; 


MACMILLAN’S FOREIGN SCHOOL CLASSICS. NEW VOLUME. 4 


— MOLIERE LAVARE. Edited by Lovis L. Moriarty: 18nio. 


ENGLISH SCHOOL CLASSICS. NEW VOLUME, 3 
DRYDEN—SELECT PROSE WORKS. Edited, ‘with Introduction ` 


and Notes, by Professor C. D. YONGE, 9 TOP 8vo0, 25. 6d, 


. 
e e 
— 


MACMILLAN’S ELEMENTARY, CLASSICS. NEW VOLOME, 


en XENOPHON—ANABASIS, Book I. Edited by, A.S. WaLvots, M. As 


s Formerly Scholar of Worcester College, Oxford, With Introduction, Notes, Vocatulary, &c. 18m0,” Is. 6d. ? 
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NEW BOOK BY THE AUTHOR OF “ECCE HOMO.” ® x ° È 7 3 
5 - 
NATURAL RĘLIGION. iy 
oad By the Author of “Ecce Homo.” 8vo. gs. 2 
we we- 
Se «If it be the function of genius to interpret the. age'to itself, it is a work of genius. It gives articulate expression-to the strivings 
of the times. It puts plainly the problem cf these latter days, and so far contributes to its solution. . . No such importantcor tribu- + 


arallel, argees a unique oider“of mind. He is a teacher whose . 


ELEMENTARY CHEMICAL ARITHMETIC.” With 1100 Problems 
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SUBSCRIPTIONS TO “NATURE.” 


A s. d. 
Yearly wc. 2 Me ew a oo 
Half-yeartly, a ae 2... 6 . 14° 6 
“Quarterly . sgp e ee eee 7 6 


Zo the United States, the Continent, and all places 
within the Postal Union :— 


. a 
Yearly see Orage Bog 28 es 30 6 
è Half-yeariy. . æ. s we ew TS é 


Quarterly . è » 80 
Post Office Qugers agate to MA CMILLAN & A 0. 


. CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. é od, perline after. 





s. d. 

One-Eighth Page, br Quarter Čojamn Bate 3 18 6 
Quarter Page or Halfa Column, . °, . . 115 O 
Half a Page, or a Column. . . . 2. 4 ss 3 5 0 
$ Whole Page... . 1 eee eee ee 6 GO 


QFFICE: 29, BBDFORD STRERT, STRAND, W.C. 


$ ae TISLEY & Co, 


- OPTICIANS, 
EA BROMPTON ROAD, SW. 


7 (Close to South Kensington Museum.) 


THE PHGNEIDOSCOPE 


. 
An Instrfiment for-Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate e 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 6d. 


MANUFACTURED @ND SOLD WHOLESALE AND RETAIL BY Ss 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


3 TELEPHON IC ELECTRICITY. All Materials supplied for 
Experimenta! Purposes, 


> Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Descriptio af the Harmonorraph: Post Free, 2d. 


“NOTICE OF REMOVAL. 
JAMES HOW & CO., 




















LIGHTNING CONDUCTORS. 


Expérience, accumulated since the time of Benjangin ranklin, Pores 
conclusively that a Conductor made of Copper of adequafé size 1s the best 
ue all apphances for the protection of every description of building from ane, 

destructive effects of ‘lightning. 


NEWALL iS SOS 


PATENT 


COPPER LIGHTNING CONDUCTOR, 7 


As applied to all kinds of Buildings and Shipping in all parts of the world ' 
with unvarying success; is the most Trustworthy, most Effective, and also @ 
the Cheapest onductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it costs æ 
only ONE SHILLING per Foot for the standard size, which ensures safe ye 
in any storm. 


R. S NEWALL & CO., 
130, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL: 
68, ANDERSTON QUAY, GLASGOW. : 
MANUFACTORY—GATESHBAD-ON-TYNE, 


SECOND EDITION, 
GRIFFIN’S a 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. bd 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STR , 





LONDON, W.C. a= 


ELECTRICAL AND SCIENTIFIC APPA- . 


RATUS —New Edition of our complete and comprehensive Descriptive 
Catalogue of Electric Apphances, Instruments, and Matenals, fully æ 
Illustrated 72 pages, post free, Four Stamps. Special Terms to 
Science Teachers and Schools.—H. and E. J DALE, Manufacturing 

+ Electricians, 4, Little Britain, Lendon, E.C. 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


AND 














e 
. INTENSITY COIL MAKER: AnS 
SCIENTIFIC INSTRUMENT MAKERS, , . 
* PRICE LIST, FOUR STAMPS. 
` 73, FARRINGDON STREET, LONDON : ora Sa 
(LATE or 5, BRIDE ST., AND 2, Foster Lang), 555 SIDMOUTH STREET, LONDON, W.C. 
+. . ty 
HOW'S STUDENT’S MICROSCOPE. HOW'S MICROSCOPE LAMP THE STAMPHIX. . 
Rock Sections and other Objects for the Microscope. This extraordinary invention holds about two dozen Posta, age Stamps, and, 
= Without ther being previously eti wetted, pagel then automatically one n a ime it 
on their envelopes. Itis about the size of a Stamp and the thickness oi ~~, 
DIAMONDS IN MATRIX. Half-a-Crown. In Gold (9. 5 nd 18 Carat), 44 45., £5 55, and £6 6s ; 
R. C. NOCKOLD, Diamond and Oriental Syone Cutter and Dealer, has Silver, £1, Oroyd Galt, 5s; $ ver- plated, 2s. éd and is A Gold or Silver , 7 
for sale Specimens of ‘the above ; also Cut Precious Stones in all Colours. Stemphix forwarded by post, in a ae packet, on receipt si enegan or 
Post ce Order. he ss, 28. 6d, or ıs Stamphix forgvarde post for 
Precious Stones valued and haught 5S 2s. 10d", or 1s 4d respectivel Patentess and Sie Manufacturers: 
xa, FRITH STREET. FOHQ. W A COLLARD & CO., 211, Oxford Street, London. 
EDWARD PATERSON, - 
: NGINEER, ` 
TELEGRAPH AND ELECTRICAL E E j 
76, LITTLE BRITAIN, ALDERSGATE STREET, EC, ; 
g ° e 
x . bd Manufacturer of Electric Signals} Telephones, Telephone Exchange Boards, Physical Appagatus for Schools and Colleges, 
s z ge ren AvyRTagi AND Perry’s ABSOLUTE GALVANOMETER FOR STRONG CURRENTS. e = s 
À -NOTICE ~The GOWER-BELL LOUD-SPEAKING TELEPHONE A limited ‘eebaibens of these valugile Jastritnents, with Royatites 
7 fulig faid, may still be obtaingl of EDWARD PATERSON, who is prepared to tender for the erection of a@elephone Exchanges or Private Lines in 
> any fart of the United Ki ıngdom. As the policy of the Proprietor of t atent is now only to rent these r Imgtruments, parties desgous`of purchasing 
should lose no time in secufing them. e e e* À see 
ad e 
° 7 à . @ 
° $ ° = 
kd se 7 
f ce é r ` ° E y 
a “4 e e 


E 


dexyvi a g NATURE e [August hx 1883 


"s x MANUALS FOR, STUDENTS.” 


A TREATISE ON CHEMISTRY. By, Professors ROSCOE and S@HORLEMMER. * Vol. I. 
and II.—INORGANIC CHEMISTRY. Vol, I.—NÓNMRTALLIC ELEMENTS, 215. Vol. I] Marans, 2 Farti: I§s. each, 
Vol. III.—ORGéNIC CHEMISTRY. PatI. 21s. Pait II. in the Press, 


GEGENBAUR’S COMPARATIVE ANATOMY. A Translation by*F. J. RELL. Revis, 
witi? Preface, by Prof. E. RAY LANKESTER. Ilustrated, 8vo. 215, 


TEXT-EOOK OF PHYSIOLOGY. By MICHAEL FosTER, M.D., F.R.S. Illustrated. 81 ais 
° A TREATISE OF EMBRYOLOGY, By F. M. BALFOUR, F.R.S.. Ilustrated, 2 Vols. 8vo, 


e * 








°. Vol. I. 18s. Vol. IT. 215s. æ. 
A'TEXT-BOOK OF PHYSIOLOGICAL CHEMISTRY. By` Prof. ÅRTHUR GAMGEE, 
F.R.S, Ilustrated. 8vo. Vol I. 18s. (Vol. Ll. in the press 


ELEMENTARY PRACTICAL PHYSIOLOGY. By MICHAEL FOSTER, fy F.R.S., 
and J. N. LANGLEY, B.A. Fifth Edition, Crown 8vo. 6s. 


THE STUDENT'S FLORA OF THE BRITISH ISLANDS. ‘By Sir J. D. ` Hooxrk, 
K.C.S.I., F.R.S. Globe 8vo. 10s, 6d. 

«PHYSIOGRAPHY : an Introduction to the Study of Nature. e Èy Prof." HUXLEY, ERS, 
With Illustrations, New and Cheaper Edition, Crown 8yo. 6s. 

ELEMENTARY BIOLOGY. By Prof. HUXLEY, F.R.S., assisted by H. N. MARTIN, M.B, 
D.Sc. Crown 8vo, 6s. 

THE PRINCIPLES OF SCIENCE. A Treatise on Logic and Scientific Method. By W. 
STANLEY JEVONS, LL.D., M.A., F.R.S. Crown 8vo. 12s. 6d. 

GUIDE TO THE STUDY OF POLITICAL BCONOMY. From the Italian of Dr. Luici 
COSSA. With a Preface by W. STANLEY JEVONS, F.R.S. Crown 8vo. 4s. 62, x 

STUDIES IN DEDUCTIVE LOGIC. By W. STANLEY JEVONS, LL.D., F.R.S. Crown 8vọ.e 6s. 

MANUAL OF POLITICAL ECONOMY. By Right Hon. HENRY FAWCETT, M.P, F.R. S. 


Crown 8vo. 12s, 


ANTHROPOLOGY: an Introduction to the Study of Mar and Civilisation. By E. B. 
TYLOR, D.C.L., F.R S. With Numerous Illustrations. Crown 8vo. 75. 6c. $ 


~ A MANUAL OF ANCIENT GEOGRAPHY. From the Genaan of Dy H. KIEPERT. 


Crown 8yo. 5s. 


ELEMENTARY SCIENCE. 


AGRICULTURE. By Prof. HENRY TANNER, F.R.A.C. 3s. 6a. 
ASTRONOMY. By J. N. LOCKYER, F.R.S. With Illustrations, 5s. 6¢.— Questions, Is. 6d, 
BOTANY. By Prof. OLIVER, F.R.S., F.L.S. With Illustrations, 4s. 62" 
e CHEMISTRY. By Prof. Roscor, F.R.S. With Illustrations, 4s. 6d. 
CHEMICAL PROBLEMS ADAPTED TO THE SAME? By Prof. "THORPE. With KEY, 2s. 
CHEMISTRY. Owens College Junior Course of Practical Chemistry. By F. Jones. Preface 
by Prof. ROSCOE. 2s. 6d. s 
QUESTIONS ON CHEMISTRY. By FRANCIS JONES. 18mo. 3s. 
ERECTRICITY AND MAGNETISM. By Prof. SILVANUS P. THOMPSON, B.A., D.Sc.. With 
Mlustrations. 4s. 6d. 


-æ LOGIC, DEDUCTIVE AND INDUCTIVE. By W. STANLEY JEVONS, F.R.S. 3s. 6a, - 


PHYSIOLOGY. By Prof. HUXLEY, F.R.S. With Illustrations. 4s. 6d, —Questions, Is. 6d. 

POLITICAL ECONOMY FOR BEGINNERS. By M. G. Faw CETT. With Questions. 2s. 6d. 

PHYSICS. By Prof. B. STEWART, ER.S. With Illustrations. 4s. 64—Questions, 2s. 

NATURAL PHILOSOPHY FOR BEGINNERS. By I. TODHUNTER, M.A., F.R.S. Part I.— 
Provertizs OF SOLID AND FLUID Boprgs. 35. 6¢. Part II.—Sounp, LIGHT, AND ‘Heat. 3s. 6d, 


PHYSICAL GEOGRAPHY. By Papfessor A. GEIKIE, F.R.S. With Illustrations, 45. 6d.— 
mestions, Is. 6d. 

CLASS BOOK OF GEOGRAPHY. ByC. B. CLARKE, M.A., F.G.S. «With Maps. 3s. 

SOUND: an Elementary Tgeatise on. By Dr. W. H. STONE. With Illustrations, ae 

STEAM: an Elementary Treatise on. By JOHN PERRY. With Illustrations. 48. 6d. m 

THE ECQNOMICSOF INDUSTRY. By A. MARSHALL, M.A., and MARY P, MARSHALL 2s. 6d. 

.A SHORT GEOGRAPHY OF THE BRITISH PERNAS By JOHN RACHARD GREEN and 


ALICE STOPFORD GREEN. With Maps.® 35. 6d. 
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PARIS EXHIBITION. 
C © C e In Packets and Tins Pure 
CA fluous oil extracted. 
"Tf properly prepared, there jg no nicer 
sepeneg ~ «7 EXTRACT 
. k 
BROKENIF 
© a =f 4 
DAVYS DIAMOND CEMENT 
e ` 
CHINA, GLASS,» 
CABINET WORK, 
FANCY ARTICLES. 
Of all Chemists in ys. Bottles. 
; ventor, is on the Label, and also that of 
BARCLAY & SONS, 95, Farringdon Street, Londorf, 


FRYS GOLD MEDAL, , e 
` Coccg only, with the super- 
or more wholetome preparation of 
J. S. FRY & SONS, Bristol and London. 
SECURELY AND NEATLY MENDS 
AND, 
See the name “E. DAVY,” the Original In 
NORTH BRITISH AGRICULTURIST 











is the onl Agřicultural Journal in Scotland, and circulates extensively 
amdéngst Landed Proprietors, Factors, Farmers, Farm-bailıffs, and others 


interested m the management of landed property throughout Scotland 
and the Northern Counties of England. 


AGRICULTURIST has also a very considerable circulation on the 
Contineat of Europe, America, Australia, and the Colonies. af 
The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal British 
and ‘Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication. e i 
‘The Veterinary Department is edited by one ofe the leading Veterinarians 
in the country, and ıs invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease, | 
Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultura] Society of Scotland, the Scottish Chamber of Agriculture, 
' ang Alt chie principal Agricultw al Associations throughout Great Britain and 
Trelan “ 
For Advertisers addressing themselves to Farmers a better medium does 
not exist. 
Price 3a. By post 33d. Annual Subscription, payable in advance, 14s. 
Offices—377, High Street, Edinburgh; and 145, Queen Victoria Street, 
London, E.C. 
Post-Office Orders payable to Chagles Anderson, Jun., Edinburgh. 


© ESTABLISHED 1843. 


By JOHN FISKE, M.A., LL.B. . 
OUTLINES OF COSMIC PHILOSOPHY, 


Based on the Doctrine of Evolution, with Criticisms on the 
Positive Philosophy. 2 vols., 8vo. 255. 


DARWINISM, AND OTHER ESSAYS. 


Crown 8vo, 75. 6d. . 
MACMILLAN & CO., LONDON. 





In fcap. 8Vo, price 3s. 6d. 


SOUND: ELEMENTARY-LESSONS ON. 
By Dr. W. H. STONE, Lecturer on Physics at St. Thomas's Hospital. 
With numerous Illustrations 

“This 1s an excellent little text-book, well adapted for students of the 

Science and Art Classes, but also,of considerable value to those who desire 

to do’something more than cram. The student of acoustics will find ita 

very acceptable help, and a stepping-stone to the more elaborate works on 
the subject, while the musician will find in its pages information which ma 


be of great assistance to him m the acquisition of his art.”—Apgedis! 
Mechanic. 


MACMILLAN & CO® London. 








THIS- — 
why E: £ EEE ti AA MEDICINE 


Is a Certain Cure for all Disorder® of the LIVER, STOMACH 

AND BOWELS. A Great PURIFIER of the BLOOD; a 

Powerful Invigorator of the System, in cases of WEAKNESS 

AND DEBILITY, and‘is unequalled in Female Qomplaints, 
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‘Now publishing, in Crown 8vo. Price 2s. 6d, each. 


ENGLISH MEN OF LETTERS. 
2 Edited by JOHN MORLEY. 
GRAY. By E. W. Gosse. 


“Ir is the fullest and best hfe of Gray ”—Academy. 


DICKENS. By A. W. Warp. r . 
BENTLEY. By Frofessor R. C. Jenn. 
CHARLES LAMB. By Rev, ALFRED AINGER. 
DE QUINCEY. By Professor Masson. 


“ Extremely well done. . . . The biography 1s llent ”—. , 
Gazette. graphy 1s excellent”—St Yames’@ 


LANDOR. By Professor Sipney Cotvin. 


“ Besides being admurably written it is thoughtful, “critical, and 
honest work -=A theneusme. Say Sie and fU af 


DRYDEN. By G. SAINTSBURY. 


“Tt ts, beyond question, the best account of Dryden which has yet 
appeared.” —A cadenty. 


WORDSWORTH. By F. W. H. MYERS. 


“ Mr. Myers gives us a picture of the man and an estimate of his work 
which is certainly not inferior to anything that has preceded 1t,” —Acad smy,® 


LOCKE. By Professor FOWLER. 


“R pen more competent than Professor Fowler’s for this particular 
work might have been sought. and sought in van ”—Exraminer. z 


BYRON. By Prafessor NicHot. 
“Decidedly one of the most careful and valuable of the wholg series.” =- 
Atheneunt 
POPE. By LESLIE STEPHEN. e ‘ 


“ Interesting throughout.”—Acadenty, 


COWPER. By Gotpwin SMITH. 


‘«Mr. Goldwin Smith has skezched, in a few decisive touches, th i 
of the poet and weakness of the man. Dariy News EADS 


CHAUCER. By Frofessor A. W, WARD. 


'‘ Far away the best connected account of Chaucer and his works 
found in English.”—Academy. tp be 


BUNYAN. By J. A. FrouDeE. 


“He has given us a real study of Bunyan’s life and character, and at the 
same time a real study of his books.” -A thengum. 


SOUTHEY. By Professor Dowpen. 


“A truly scholarly and delightful monograph,” —Examiner, 


HAWTHORNE. By Henry James, Jun, 


“He has made a careful, conscientious, and even vivid literary portrait, 
such as few of our own writers could have made ’—New York Nation. 


MILTON. By Mark PATTISON. 


“* He has put hfe into old facts, he has taken an impartial estimate of a 
great man whose nameis too often used for purposes of poetry.” Spectator, 


JOHNSON. By LESLIE STEPHEN. 
“Tt could hardly have been dene better. ””—Pall Mall Gazette. 
SCOTT. By R. H. HUTTON. 


“We could not wish for a more suggestive introduction to Scott afi t's 
poems and novels.” 


Examiner. 


GIBBON. By J. C. Morison. 


“As a clear, thoughtful, and-attractive record of the life and works of 
the greatest among the world’s historians, it deserves the highest praise, '”-— 


Examiner, 
SHELLEY. By J. A. SYMONDS. Ei 


“It is written with knowledge, grace, and tact.” —A theneum. 


HUME. By Professor Hux.ey, F.R.S. 


“It may fairly be said that no one now living could have expounded 
Hume with more sympathy or with equal perspicuity.””—A t HN, 


GOLDSMITH. By WrLrram Bragg. ' 


“tMr. Blackebrings a fine sympathy and taste to bear in his criticism of 
Goldsmith’s writings.””—A theneum. 


-DEFOE. By W. MINTO. 


“Mr. Minto’s book is careful and accurate in 
faithful m all that it suggests.” —4A thengum, 


BURNS, By Principal Suaree, 


ee Noke of the series has given a truer estimate either of character 
or of genius than this volume,” —Spectator. 


SPENSER. By the Verny Rev. the DEAN or Sr, 


Paut's. e 
THACKERAY. 387 ANTHÔNY TROLLOPE, 


“ Mr. Trollope’s sketch is excellently adapted to fulfil the purpese of the 
series in which it appears.”5-4 theneum, 


BURKE. By Joun Morszy. ° s 


s 
*,* Other Aumes in Preparation, 


all that is stated, and 
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Messrs, MACMILLAN & 00/8 NEW PUBLICATIONS 





7 x NEW BOOKS AT MODERATE PRICES. vs n : 
PRICE FOUR SHILLINGS AND SIXPENCE EACH VOBUME. e ` á 
e 7 e ; : 
Now ready, Crown 8vo. Price FOUR SHILLƏNGS and SIXPENCE.* o% 


"A MEMOIR OF DANIEL MACMILLAN. By Tuomas, Huemes, 


~ Q.C. With a Portrait engraved on steel by C. H. JEENS, from a patting by Lowzs Dickinson. Crown 8v0. 4s, 6d; 

‘* Altogether the character of Daniel Macmillan was well worthy of being made known, and Mr. Hughes has done ‘good 
service in delineating it, "—St, Fames’s Gazette. 

“ The ‘Memoir’ lets the man tell his own story by his let¢ers, and the wader gets a vieweof one more man who in his‘day 
did a good strolse of work, and left the world better than he found it.”— Zhe Academy. 





Now ready, Crown 8vo, price FOUR SHILLINGS AND SIXPENCE. a 


DEMOCRACY: `, 0 
AN AMERICAN NOVEL. Crown 8vo. 4s. 6d. 


*,* Also a Popular Edition, Crown 8vo, in Paper Wrapper. Price ONE SHILLING. 


ene "Democracy ’ is a novel which may with entire confidence be recommended to any friend who cares for wit, for good sense, 
for close asbciation of a form of society which is new to all of us avenin novels. With all these good qualities, ‘ Demefacy ’ is 


not deficient in the proper interest of fiction—in a good story.‘ ‘Democracy’ will amuse every reader worth amusing.’ 
. e Saturday Review. z 


Uniform with above. 2 Vols. Crown 8vo. Price NINE SH ILLINGS. ' 


~ UNKNOWN TO HISTORY. By Caartorre M. Yonen. Author, of 


“ The Heir of Redclyffe.” 2 vols. Crown 8vo. 9s, 
“ A charming story. .. . A clever and attractive novel.”——Pall Mall Gazette. . ` 


` 


Now. ready, Uniform with above. 2 Vols. Crown 8vo. Price NINE SHILLINGS? 


THE BURMAN; his Life and Notions. By Saway Yor. 2 Vols. 


Crown 8vo. -9g, 


‘* A very remarkable book. . . . There is so much that is interesting and amusing in almost every chapter of these two 
volumes that the difficulty has been what to select. They have attractions for all classes."—Fehn Bull. 


Now ready, Uniform with ‘‘ Democracy.” Crown 8vo. Price FOUR SHILLINGS id SIXPENCE. 


F THE BURGOMASTER’S WIFE; a Tale of thé Siege of Leyden. 


By Dr. GEORG EBERS, Author of ‘‘ The Egyptian Princes: :,” &t. Translated by CLARA BELL Crown 8vo. 4s. 6d. 
» 


GOLDEN TREASURY SERIES. New VOLUME. 


_ WALTER SAVAGE LANDOR, SELECTIONS FROM THE 


* WRITINGS OF. Arranged and Edited by Professor SIDNEY COLVIN. 18mg. 45. 6d. 


“ Tt would be difficult to imag ne a greater service to the reading world than Professor Colvin has, rendered in this volume. 
= . thi, beautiful little bool: 1—7 he Atheneum. 4 


‘DICKENS'S DICTIONARIES. ~~ 


Each Is.; Cloth, 1s. 6¢, New Editions for 1882 are now ready. 


° DICKENS'S DICTIONARY OF LONDON and 
DICKENS’S BIGTIONARY OF THE JHAMES. 














[DICKENS'S DICTIONARY OF PARIS, k 
f ë ev hich has been sometime in preparation, is now ready. 2? Ps 
= aS ae" DICKENS'S “CONTINENTAL ABC RAILWAY GUIDE v 
e` ¢ Is Published on th® First of every Month, Number for AUGUST now ready. Price 1s. 
; oe e ; A 
~ © * F 7 e MACMILLAN AND CO. LONDON, W.C. . 
v Printed by R Cray, Sons, Aann TAYLOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City ef London, and published by -~ 
m MacwiuLLay avp Co at the Dffice 29 and 30 ,Bedf ord Steeet, Covent Garden. THURSDAY August 17, 1882 ë 
Pi ee . z es ¢ è cd oe ee 
. è 2 e r s ‘ 


[August i 1882 7 
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i A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE .- 
e Poa 8 aT the solid ground : 
; > _, Of Nature tssis the mind which builds for aye’ —WORDSWORTH 
PeR . , 








f No, 669, VOL. .26] 








‘e THURSDAY, AUGUST 24, 1882 


[PRICE SIXPENCE 











Registered as 2 Newspaper at, the General Post Office.} 





ee e e 
ST. THOMAS’S HOSPITAL MEDICAL 


- SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 

The WINTER SESSION of 1882-83 will commence on OCTOBER 21%, 
when an Introductory Address will be delivered by Dr. SHARKEY, at 3 p m. 

Two Entrance Science Scholarehips of £100 and £60 respectively, open 
to all first-year Students, will be offered fer competition. ‘The Examination 
will bè held on the 4th, sth, and 6th of October, and the subjects will be 
Chemistry and Physics, with either Botany or Zoology, at the option of 
Candidates. ; 

Spécial Classes are held throughout the year for the ‘“ Matriculation,” 
Preliminary Scientific,” and "S intermediare M.B,” Exangnations of the 
University of Londen. . 

All Hospital Appointments are open to Students withont extra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Silver and Gald Medals, 

The Fees may be paid iy one sum or by instalments. Special entries may 
be made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years, also for 
Dental Stud<nts and for qualified Practitioners. 

Several Medical Practitioners and Private Families residing in the neigh- 
bourkcod receive Students for residence and supervision, and a register of 
inspected az.d approved lodgings 1s kept in the Secretary’s office_ 

rospectuses and all particulars may be obtained from the Secretary, Dr. 


GILLESPIE. 2 
W. M. ORD, M D., Dean. 


LONDON MATRICULATION AND 
OTHER EXAMINATIONS. . 


Mr. JOHN FENTON reads with Candidates in Classics, agish and 
Modern Languages Moderate Fees.—8, John Street; Adelphi, W C 


e [All Right are Reserved. 





MCCLEAN’S STAR SPECTROSCOPE. 
. PATENT.) E 





Mr. BROWNING begs to call the attention of scientific gentle» , 


men to McClean’s Star Spectroscope, which is by far the most 
efficient Star Spectroscope yet contrived. It is simply an eye- 
piece which can be used with any telescope. Being without a 
slit, there is no difficulty in keeping the spectrum of a star under 
observation constantly in the field of view, and the spectra are of 
great brilliancy. Price of the Star Spectroscope in case, £2 10s. 
List OF PRICES OF SPECTROSCOPES FREE. 
Illustrated Catalogue, Sixpence, 


JOHN BROWNING, 33, STRAND, LONDON, w.c. 





MAPPIN & WEBB’ S 
CHESTS 


PLATE 
CUTLERY 


COMPLETELY 
FITTED. 





a All Sizes in Stock. 


SPECIAL 
DETAILED LIST 
FREE, 


OXFORD STREET, WEST END; 
2 AND 


MANSION HOUSE BUILDINGS, E.C., 
LONDON. ; 

oe s e . 

e e .t 


























TRAVELLERS’ SCIENTIFIC REQUISITES, - 


peor] 























ANEROID BAROMETER with ALTFRUDE SCALE, THERMOMETE 
and Compass in Flat Pockét Case, various Forms, 


; £7 Fs. and £8e8s, 
i Price. Lists of” instruments free by post, ° ‘ 


e 
-NEGREBTI & ZAMBRA, 
Opticians and Scigtific Instrument Makers 

To Her Majesty THE QUEEN, ° . 
se - * HOLBORN VIADUCT. 
Branches—4%, Cornhill; and 122, Regent Sreet 
Ld j a e k 
5 pcg 7 , 
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wW 
MICROSCOPES. 


UReduglled by @ny ofh Maker at the same Price. Intending Purchasers 
@ should apply to the Manufacturer, 


EDMUND WHEELER, 


A 48N, .Tollington Road, Holloway, N’, London. *e 
VICTORIA UNIVERSITY, 
i e MANCHESTER. 
SESSION 1682-3, 
Preliminary, Intermediate, and Final Exammatons for the Degrees of 
B.A, and BSc. will be held in the Owens College in October next, 


commencing on the 4th. 
®, The Prelinmary Examination ts open to all 

ated, the other Exammations only to those who 
the Untversity 

Persons desiring to Matriculate can do so by attending at the Registrar’s 
Office in the Owens College, Manchester, between the hours of 11 a.m. and 
rpm, on any day from October 2nd, to October 7th inclusive, or on any 
subsequent Tuesday in October 

Copies of the Statutes and Regulations of the University will be 
forwarded on application. 

R A. RENTLEY, Registrar. 


OWENS COLLEGE, VICTORIA 
UNIVERSITY (MANCHESTER). 
e 


SESSION 1882-3. 


I. DEPARTMENT OF ARTS AND LAW. 
II. DEPARTMENT OF SCIENCE AND ENGINEERING. 


The Session will open in these Departments on Tuesday, October 
Zapod will be admıtted on and after Wednesday, September 27. 
idates for gdmıssion must not be under r4 Years of Age, and those 
undef 16 will required to pass an Entrance Examination in English, 
Arithmetic, and Elementary Latin, to be held on the 2oth of September. 
DEPARTMENT oF MEDICINE AND SURGERY. 

The Session wili open on Monday, October 2. Students are required 
before entering to have passed one of thegPreliminary Examinations pre- 
sertbed by the G eral Medical Council. 

IV, Evening Ciasszs. 

„Session will open on Monday, October 9. New Students will 
be admitted on Wednesday, Thursday and Friday preceding between 6.30 
andgpm ' 

Several Entrance Exhibttions are offered for Competition at the beginning 
of the Session in Classics, Greek Testament, Mathematics, English, and 
History, and also a Dauntesey Medical Scholarship. value £100. 

Prospectuses of the several Departments may be obtained at Mr Cornish s, 
Piccadilly, and at other Booksellers in Manchester, and they will be 
forwarded from the College on application 


J. HOLME NICHOLSON, Registrar. 


To NATURALISTS and LIBRARIANS, 


A Copy of the celebrated work, of which an extremely limited number 
were published by the Author- himself, ıs hereby offered, viz A MONO- 
GRAPH of the TROCHILDA or HUMMING BIRD, by JOHN 
GOULD, F.R.S. 
Price 80 Guineas.—. 
Paternoster Row, E 


sans who have Matricu- 
ve studied in a College of 








23 Parts in Boards, nearly new, having been unused, 
ply to Henry WILLIAMS, 17 and 18, Warwick Lane, 





SCIENCE AND ART DEPARTMENT. 


NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES. 
SOUTH KENSINGTON AND JERMYN STREET. 


Te SESSION 1882-3 will open on OCTOBER and. Professor of 
Biology-~-T . H. Huxley, F R.S, Dean. Professor of Mining—-W. W. 
Smyth, F.R S. Professor of Chemistry—E Frankland, F R S., Assistant 
Professor—F. R, Japp, M.A.. Ph.D. Professor of Mechanics and Mathe- 


™® matics—T. M. Goodeve, MA, Assistang Professa F J. Main MA, 


> Loudon, E.C. 


PhD. Professor of Physies—f. Guthrie, E R.S. Professor of Geology— 
J. W. Judd, F.R.S. Professor of Metallurgy—W. Chandler Roberts, 
F.R S$ Instructor in Assaying—R. Smith. Lecturer on Astronomy—J. 


-LIVING> SPECIMENS FOR THE MIGROSCOPE. 


THOMAS BOLTON, NATURALISTS’ and MICROSCORESTS’ 
* sTUDIO, 57 NEWHALL S€REET, BIRMINGHAM. 

T. B. has last week sent to his subscribers specimens of the Fry of the 
Mussel, Mytilus edulis, with drawing and description. The Fry were dis- 
tributed over some Sea-weed (Ceramius), tO which ware attached some 
Polyzoa, Membranspora pilosa, Bowerbankia imbricata, and Pediellgft 
cernua, and accompamed by a few pf&tty little spiral Sea-snails, Rissoa 
cingilius. : . re ù 

Weekly Announcements will be made in thigplace of Organisms T. B. 
1s supplying.» 


eae eee i 
Specimen Tube, Qne Shilling, post-free.” 


Twenty-six Tubes in course of Six Months gor Sujgaxiption of £1 18. 
. or Twelug Tubes for £ 6d. 


Portfolio of Drawings, Seven Parts, rs. each. 


*GUY’S HOSPITAL MEDICAL SCHOOL. 


OPEN SCHOLARSHIPS® =, 


A Scholarship of the walue of r25 guineas wifl be offered for Open Com- 
petition on Monday, September 25th. Subjects of Examination: Classics 
Mathematics, and Modern Languages A Second Scholarship, also of the 
value of r25 guineas, will be offered for Open Competition on the same day. 
Subjects of Examination: Igorganic Chemistry, Physics, Botayy, and 
Zoology. bd 

For further particulars apply to the Dean, Guy’s Hospital, S.E. 


. GEOLOGICAL HAMMERS 
OF NEW AND IMPROVED PATTERNS AND MATERIALS. 
A large and new Stock for selection for all kınds of Geological Field Work. 


e Drawings of Patterns and Prices on Application  * 








Slings of best make for Hammers, &c. ; also Clinometers, Pocket Lenses, 
. Chisels, Collecting Bags, and all necessariés for outdoor geological work, at 


JAMES R. GREGORY'S . 
Extensive Geological Repository, . a 
88, CHARLOTTE STREET, FITZROY SQUARE, W. 


GEOLOGISTS’ HAMMERS. 


Pick-shaped Hammers, 3s. 6d., 4S., 48 6d., Square -Head and Cutting 
Edge, 25. 32, as. 62, 38 eological Survey Hgmmer, 5s Hammers for 
„~ Igneous Rocks, 4s. 6d.. 6s. Trimming Hammers, 1s 6d., 28. 9d, 28 3d. 
Portable Hammer and Chiselin Case, 6s. 6d , 7s 6d., 85.6a@ Steel Chisels, 
d., 1s. 18.62. Strap and Hammer Holder, 2s., 3s, Glass-capped Boxes 
rom Is. per dozen. Card Trays from 4s. 6d. per gross. Specimen Tubes 


from 6d. per dozen. 
Catalogues Post Free. 


THOMAS D. RUSSELL, 
48, Essex Streetz, Strand, London, W.C i 


MR. RICHARD ,ANDERSON, F.CS,, 


“Member of the Society of Telegraph Engineers and Electricians, makes 
a specialty of testing Lightnmg Conductors, and advising as to the best 
mode of applying them to Public and Private Buildings,Leadenhall 
House, rox, Leadenhall Street, London, E.C 


WANTED, in a Large Town in the North 


of England, two or three good Lectures on Scientific and Literary Sub- 
jects —Apply, stating Terms, to FRED. BREWSTER, ‘95, Gunnergate 
Terrace, Middlesbro’. 


ASTRONOMICAL TELESCOPE, Second- 
hand, by Negretti and Zambra, 3} Object-glass with Finder on Pillar 
and Claw Stand, one Terrestrial and two Astronomical 
powers 50, 80, and zoo diameters. Price £18 10s, cost 430, as perfect 
as new. Apply to JOHN BROWNING, 63, Strand, London, W.C. 

















Norman LockyergF.R.S ecturer on Botany—F. Orpen Bowes, B A. 
Lecturer on Mineralogy—F. Rutley, F.GS Lecturer oA Agriculture— 
Professor J. Wrightson, F.C S 

s Apply to the Registrar, Normal School of Science, South Kensington, 








CITY AND GUILDS OF LONDON 
INSTITUTE. ss 


TECHNOLOGICAX EXAMINATIONS 1883. 


The next EXAMINATIONS Ñ TECHNOLOGY will be held at the 
different centres throughout e kingdom am the evening of Wednesday, 
Me goth, 883 2 E 
e Teas S desiring to form Classes should apply at once to the Director and 
Secretary of the Institute 

List of Swhjects ine which the Examination® will be held, as well as the 
General Conditigns of Registratiomof Teachers, and of payment on results, 
can be obtained by application to the @entral Office, Gresham College, 
e 


PHILIP YAENUS, Director aad Secretary. 
6 


MINERALOGY AND GEOLOGY. 


The following NEW MINERALS have lately been received by Mr. 
HENSON :— ~ 


CRYSTALLISED ELEONORITE, CRYSTALLISED WAVELLITE 
MICROLITE, 7 inch diameter, STRENGITE, DECHENITE, and 
5 BASTNASITE; 
For Chemical Purposes: ORANGITE and THORITE. 
A LARGE SELECTION offQCK SPECIMENS and MICROSCOPIC 


HAMMERS, CHISEDS and HAMMER STRAPS. 
PRIVATE LESSONS AND EVENING CLASSES, 
Bleapipe Cases and Apparatus @ 

azalogues free. bed . » 
SAMUEL HEN SON, 
27% STRAND, LONDON, 
Opposite Norfolk Street. 


’, 


[A ugust 24k 1882.. 


Eyepieces, - 


-a r e 


' Augux 24, 1882] `, 


p - On the rst of every Month, price Sixpence. 9 
THE ENTOMGLOGIST:: 
AN ILLUSTRATED JOURNAL OFeBRITISH ENTOMOLÐGY 








NATURE - 7 cnai 
LELECTRICITE 
Chaque Samedi, 16 pages, grand in Bvo, 2 colonaes. ` 
. s ol 


$ Edited by Jou T CARRINGTON, 


. With the Assistance of y 
Freprrick Bonn, F.Z S. * | prr A. Powgr, M.D. 
NyEpwarp A. Fircn, F.L6 . JENNER Warr, F.L.S. 


§. Bucuaya Waits, MaD. | 
Contains Articles by well-known Entomologists on all Branches of the 
Science ; on Insects injuriogs or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c. ; there are Monthly 
Lists of@Dfiplicates and Desiderata e , 
Numerous Woopcve ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional Lirflograrurp and Ciromo-LiTHo- 
GRAPHED PLATES, +è- $ 
SIMPKIN, MARSHALL. & CO.? Stationers’ Hall Court. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewass” Interests, 
Licensing Legal, and Parliamentary Matters. 
REVIEW OF THEeMALT_ANp Hop TravEs, AND WINE AND SPIRIT TRADE 
RECORD. e 





PA The Organ of the Country-Brewers, 
e “The Brewers’ Guardian ” 1s published on the evenings of every alternate 
Tuesday, and ıs the only journal officially cpngected with brewing interests. 
Subscyiption, 16s 62. per Sanum, post free, glating from any quarter-day. 
Single copies 1s. each egistered for transmission abroa@. 
Offices—5, Bond Court, Walbrook, London. E.C. 
i ie EES E 





THE ENTOMOLOGIST’S MONTHLY.» | 


MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C G. BARRETT, J. W. Douctas, R. McLacuiay, F.R.S., 
E. C. Rag, F.Z S., E SaunDeRs, F.L.S, and H. T, STAINTON, F.R. 
This Magazine, commenced jn 1864, contains standard articles and notes 
on all subjects connected with Engomology, and especially on the Insects of 
the British Isles. 
Subacriptlon Six Shillings per Volume, post free. The volumes com- 
mence wth the June number in each year z 
Vols. I. to VI. (strongly bound ın cloth) may be obtained by purchasers of 
the egtire set to date, at the increased price of ros each; the succeeding 
vols. may be had separately or together, at 7s each 
+ London: JOHN VAN VOORST, 1, Paternoster Row. 
Be Communications; &c., should be sent to the Editors at the above 
address, - ; 


Othe 1st of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 


New Series. Edited by James BRITTEN, FL S., British Museum. 
Conrunts —Origmal Articles. by leading Botanists —Extracts, and 
Notices of Books and Memoirs.—Articles in Journals —-Botanical News — 
Proceedings of Societies, 
` Prce xs 3@ Subscription for Qne Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CQ., 54, Hatton Garden, E.C. 





ős. per Ann., 20s. Post Free. A 


DER NATURFORSCHER. 


Wochenblatt zur Verbreitung der Fortschritte in den 
Naturmissenschaften. < 
Herausgegeben von Dr. WILHELM SKLAREK. 

A Weekly Periodical devoted to Natural Science 52 Nos., 16s 
men Numbegs may be had through any Foreign Bookseller, 
mence the XVth volume . 

Bertin: DUMMLERS, 77, Charlottenstrasse, S W., and all Booksellers, 


THE ZOOLOGIST” 


A MONTHLY MAGAZINE OF NATPYRAL HISTORY. 
Third Series. Edited by J. E. HARTING, F.L S, F Z S., Member of the 
British Ornithologists’ Union , contains—~ 

Onginal Articles by well-known naturalists in every branch of zoology 
habits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish, local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight m natural history. 
Reports of the Lmuean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translamons from foreign zoological 
journals of important and interesting articles in various branches of zoology. 
‘Lhere are occasional woodcuts e 


» JOHN VAN VOORST, x, Paternoster Row. 
° Ld 
ELECTRICAL AND SCIENTIFIC APPA- 


RAGTUS.LNew Edition of our completg and comprehensive Descriptive 
Catalogue of Electnc Appliances, Instruments, and Materials, fully 
Illustrated 72 pages, po% free, Four Stamps. Special Terms to 
Science Teachers and Schoo&.—H. and E. J. DALE, Manufacturing 
Electricians, 4, Little Britain, London, E C. 


Speci- 
1882 will com- 








s REVUE -HEBDOMADAIRE, 


e ` o 
Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
progrès de l'électricité, a 


i Rédacteur en chef: W. de FONVIELLE. 
. E, de CLISSON: Directeur. 
Subscription Yearly, 16s. ; Six Months, 9s. 
Agency for England and-Colonies—- 
LE FEVRE AND CO., ENGINEERS, 


26, Bupcr Row, CANNON STREET, LONDON, 
Specimen Copy sent post free. -~ 


NORTH BRITISH AGRICULTURIST, 


is the only Agricultural Journal in Scotland, and circulates extensively 
amongst Landed Propnetors, Factors, Farmers, Farm-bailiffs, and others 
in@erested m the management of landed property throughout Scotland 
and the Northern Counties cf England. 


The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. i 7 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contams Reports of all the principal British 
and Irish Markets of the week, besides Telegraphic Reporte of thos: peld a 
on the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
. in the country, and is invaluable to the breeder and feeder as a guide tothe » ° 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society n 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agricaru 
ang ail the principal Agricultural Associations throughout Great Britan a 
re! : 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3d. -By post ga Annual Subscription, payable in advance, 14$. 
pons 7, High Street, Ecinburgh; and x45, Queen Victoria Street, 

ndon, E.C. : 


Post-Office Orders payable to Tharles Anderson, Jun., Edinburgh. - 
ESTABLISHED 1843. 


LA SEMAINE ERAN CASE. a Weekly 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3d., through Booksellers, and at 
the Railway Bookstalls. Office, 37, Southampton-Street, Strand, W.C 
LA SEMAINE FRANCAISE: Journal Francais pour 
a l'Angleterre : Politique, LittSrature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34d , en timbres poste. Abonne- 
ment franco par la poste—un an, =5s. 2d., six mois, 75. 7d. Prix gd. 
chez tous les librairies et aur gares des chemins de fer, On s’abonne 

aux bureaux, 37, Southampton Street, Strand, Londres, W.C. e 
LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
çaise” has been brought outin London for the benefit of those English 
readers who may wish to study contemporary French, from all points of 
view, instead of confining their reading to one particular Gallic print, 

It certainly merits success,”’—Graphic, e 
LA SEMAINE FRANCAISE.—“ The numbers: betdte 
us are full of good things... .. It will be far better for most than any 
one of the best papers published in Paris itself. We are much pleased 
with the character of it, and believe it will be highly valued in all those 
many households where Frengh is cultivated. The printing is very well 








dose.” —Queen. 
à TERMS OF SUBSCRIPTION :— s d 
Three Months se see teste o e om 3 OTO 
Six ” we oes vee -æ w È 7 2 . 
Twelve ® 


R one ane ae ove ons wwe T 
P.O O. payable to T. Spanswicx, at King Street, Covent Garden, W.C. 
- Publishing Office, 37, Scuthampton Street, Strand, W.C. 


7 THE “HANSA” ° 


Published since,186% in Hamburg, is the only independent professional 4 
paper in Gernfiny dedicated exclusively to Maritime Objects Essays, 
Critiques, Reviews, Reports, Advertisemems Strict eye kept upon the deve- 
lopment of Maritime Affairs in every ect. Every second Sunday one 
Number in 4to at least; frequent supplefients and drawings. Subscript.on 
at any time; preceding numbersgf the year Ffygaished subsequently. Price 
zs for twelve months. Advergsements-42 a line widely spread by this 
pa er; considerable abatement for 3, 6, r2 months’ insertion ® Business 

ice: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edfted by « 


W. v. Frexoen, M.R., Hamé@urg, Alexander Street. 8, m 


WANTED, a Copy of MATURE, No. 618—Address, 
Office of NATURE,9, Bedford Street, Strand. ° * o- 
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‘~ RECENT WORKS IN SCIENCE- 


e m 
e Crown vo. Cloth. Price 5s, s y 


THE CONCEPTS AND THEORIES OF MODERN PHYSICS. ` By J.B.. 


STALL 
Crown 8vo. 


ANIMAL INTELLIGENCE. 


Fourth Edition, 


ANTS, BEES, AND WASPS: 


Crown 8vo., Cloth. 5s. 
a Record of Observations on the Habits of, 


Cloth. 55. ° 
By Georce J.* Romanes, LL.D., F,R.S. °° 


so 


the Social Hymenoptera. By SIR JOHN LUBBOCK, Bart., M.P, With Fwe Chromo-lithographic Plates. 
° 


Sixth Edition. 


THE NEW CHEMISTRY. 


Translated and Enlarged by JuLrus MATER, Ph.D. " 


e 
Crown vo. 


By Professor J. P. Gõoxe. 
With 170 Illustrations. Demy 8vo. Cloth. 16s. . ` © 


* THE MODERN APPLICATIONS OF ELECTRICFTY. By? E Hospita rier. 


Cloth. 5s. ° 


With” 31 Ilfustrations. 


Small Crown 8vp. Cloth. 3s., f 


CATECHISM OF ELEMENTARY MODERN CHEMISTRY. By 


Vs VOLCKXSOM. 
. e 


London: KEGAN, PAUL, TRENCH, & CO., r Paternoster Square, 





GEOLOGY of WEYMOUTH and PORT. 
LAND, with Geological Sections, Figures of Fossils, Coast Views, and 
Notes on the Natural History ofthe Districte By R. DAMON, F.G.S, 
Weymouth. Price 3s 6g, or with Geological Map, ss. Post free. 
Also New Edition, Supplement to the above, corsisting of 18 Plates of 
Fossils. Price 6s. ` 


Now Ready `~ 


TATE’S NEW THEORY OF ELEC- 
TRICITY, proving it to be a Twist of the Ether, and nêt a Fluid 
alo his Theory of How the Sun Fire ıs Sustained Post free, Six 

tamps. . 


š JOHN TATE, Portadown, Ireland. 





i , NOW READY. DEMY 8vo. 
PROFESSOR W. K. CLIFFORD’S MATHEMATICAL PAPERS. 


PRICE 30s. 
Edited by 


ROBERT TUCKER, M.A. 
8vo. 305. 


“Mr. Tucker has performed his long task with the utmost faithfulness . 


With an Introduction by H. J. STEPHEN SMITH, M.A, LL.B., F.R.S., &c, Demy 


| . . Professor Clifford’s own choice of his editor has 

| been abundantly justified. These papers with the popular treatise on the ‘Common Sense of the Exact Sciences,’ now in the hands 

l of Professor Rowe, will form the most enduring monument of Professor Chfford, ”—The Times. 

i MATHEMATICAL FRAGMENTS: being Facsimiles of his unfinished Papers, relating 

` to the THEORY OF GRAPHS, by the late W. K. CLIFFORD, F.R.S. Fcap. folio. 195. 6d. 
| RECENTLY PUBLISHED. TWO VOLUMES, 8vo. PRIZE 25s. P 
LECTURES and ESSAYS. By W. K. CLIFFORD, F.R.S., late Fellow and Assistant 
Tutor of Trinity College, Cambridge; Professor of Applied Mathematics and Mechanics at University College, London. 

e Edited by LESLIE STEPHEN and F. POLLOCK, with an Introduction by F, PoLLock. With Two Portraits. Two Vols, 8vo. 255. 





‘To appreciate the variety and the originality of the ideas which he presents to us, it is necessary to read the book itself, for it 
treats in some form or other of nearly all the subjects of deepest interest in this age of questioning.” — The Times. 


SEEING and THINKING. By W. K. CLIFFORD, F.R.S. With Diagrams. 


e° 8vo. 39. 6d. (Nature Series.) 





KIRKES’ PHYSIOLOGY. 
Tenth Edition, revised, with 420 Illustrations, post 8vo. 14 . 


KIRKES’ HANDBOOK of PHYSIOLOGY. 
By W. MORRANT BAKER, F.R.C S., Lecturer gn Physiology and 
Assistant Surgeon to St. Bartholomew’s Hospital, ahd Surgeon to the 
Evelina Hospital for Sick Children 

The Chapter on the Chemical Composition of the Human Body has been 
in great part re-written; and the text has been much altered in many others, 
especially the Cltapters on the Blood, Circulation, Respiration, Digestion, 
and the Nervous System. 

About 6o new Illustrations have been added. °, 


JOHN MURRAY, Albemarle Street. ° 


TRANSIT SINSTRUMENT. 


A POPULAR TREATISE QN THE USE OF THE 

AANSIT INSTRUMENT, as applied to the Determination of Time, 

or the use of Country Gentlemen. By LATIMER CLARK, M.I C E. 

A poplar descaiption of the method of obtaining accurate Greenwich 

time by the Transit Instrumen@® It also contains Tables of the Transit of 

the Principal Stars for 1882, calcnlate@n ordinary Greenwich time, Demy 
fvo, cloth, post fee ss. >. 

A. J. FROST, 6, Wesfmister Chambers, Londèn, S.W. 





Crown 


MACMILLAN AND CO., LONDON, W.C. 





GREEK and ROMAN COINS. Catalogue 
of the Collection formed by GEORGE SIM, F.S.A Scot , Edinburgh. 


4to, price 22$. . 
MACMILLAN & CO. LONDON, 


MR. BRYCE-WRIGHT’S LATEST ARRIVALS, - 


Minerals.—A very fine series of Siberian, Hungarian, and 
Elba Minerals, 

„Gems and Precious Stones.—Alexandrites, Yellow, White, . 
Orange, and Pink Sapphires, Sapphires à VEtoile, Peridots, 
Moonstones, &c. 

A Series of Rare and Interesting Meteorites. 

N.B.—Mr. Bryce-Wrights Great and Unique Suite of Cats’- 
Eyes, acknowledged to be the fingsb known, ay now on View 


for sale, 
BRYfSE-WRIGHT, * » 
Mineralogist and Expert in Ggms and Precious Stones. 


204, REGENT STREET, LONDON, W. | 
(Formerly 90, Great Russell Street). j | 
. 





> 


August 24, 1882] <i : NATURE ` . 4 Cxxxii 
SUBSCRIPTIONS TO “NATURE.” | . pee se P 
s. d, 


early a 1 1 wg eee wes 28 0 d‘ 
alf-yeariy . . . 0 e e a et, 14 6 
e Quarterly 2. e’. e aeaa‘ 7 6 b 
To .the United Stàtes, the Continent, and all places 
Within the Postal Uñion se š ; 


© d 

* Yearly , age ae ew ee 30 6 
Half-yearly . . 2. o e e e o 1586 
@*Quartely . .% 2 2... ee) 890 


Fost Office OPMers payable to MACMILLAN & CO. 
oe 
CHARGES for ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9d. per Line ca 
; S, 


d. 

One-Eighth Page, or Quarter Column . . . 2 018 6 ý 
Quarter Page or Balf a Column. . » . . > EIS O 
Half a Page, or a Column. . . . 6... 3 5 0 
e Whole Page . . .s . + 2 e.. 6 6 0 


a 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


pam anana =a 


BEST BLACK INK -KNOWN. 
DRAPER'’S INK (DICHROIC). s 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a pleasure when this Ink is used. It has been adopted 

by the principal Banks, Public Offices, and Railwzy Companies throughout 
Treland. ° 

It writes almost instantly Full Black. 

Does not corrode Steel Pens, ° Blotting-paper may be applied at the 

Is claanly to use, and not liable toBlot. | “moment of writing. . 


Can bè obtained in London, through Messrs. BARCLAY & Sons, Farring- 
don Street; W. Zpwarps, Old Change; F. Nzewprry & Sons, Newgate 
Street; J. Austin & Co., Duke Street, Liverpool; and to be had of all 

tationers. 


° 
d BEWLEY & DRAPER (Limite@), Dublin. 


NON-MAGNETISABLE WATCHES, 


WATCHES which Annot be “ MAGNETISED,’? constructed at 
the recommendation of W Crooxss, Esq., F.R.S , and as exhibited at the 
Electrical Exhibition, Paris. 


E. DENT & CO, Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich, 


Only Addresses :—6z, Strand, and 34, Royal Exchange, London. 
. N.B.—Watches can be converted to this plan. a 


NOTICE OF.REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON STREET, LONDON 


(LATE or 5, BRIDE STe AND 2, Foster Lang). 


HOW'S S¥UDENT’S MICROSCOPE. HOW({S MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope. 


DIAMONDS IN MATRIX, 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specimens of the above ; also Cut Precious Stones in all Colours. 


Precious Stones valued and haught 
12, FRITH STREET, SOHO. W 








Flows easily from the Pen. 














cat — 
PATRONISED BY HER MAJESTY THE SUEEN. 
First Prize Medals Brussels and Philadelphia International Exhibitiong, 
e 


Silvey Medal Crystal Palace Eğcirical Exhibition. 
SANDERSON & COMPANY, 
ELECTEIC ENGINEERS,- 


MANUFACTURERS OF EVERY DESCRIPTION OF 


LIGHTNING CONDUCTORS, . 


Sore Invenrors or THE SOLID COPPER TAPE LIGHTNING COR- 

DUCTOR in Continuous Lengths without Joints, as now being fixed by us 

to Westminster Palace, the Royal Mint, the.Royal Courts of Justice, Strand, 

the City of London Schools, Thames Erabankment, City Guilds Technical 
ege, &c. 


COPPER ROPE CONDUCTORS from ONE SHILLING per foot. 


ELECTRIC BELLS, PNEUMATIC- BELLS, SPEAKING 


TUBES, &c, 
LEADENHALL HOUSE, 


Zor, Leadenhall Street, London, E.C. 
(Late 44, Essex Street, Strand, W.C ) 


AMATEUR, PHOTOGRAPHY. 


MARION & CO. supply ewy requisite at Moderate PSices, and f the 
i est Quality. 








The New Patent CAMERA AND CHANGING BOX IN ONE, called ' 


after the Inventor, 


THE ENJALBERT. 
(N.B.—Equal to a Camera with Four Double Backs.)- æ 


The SET No. r. for plates 
64% 4%, comprises Marion and 
Co’s View Lens, the EN- 
JALBERT Camera, r extra 
Drawer, 4 inner Carriers, Lea- 
ther Case, Tripod Stand, 1 
Gross Britannia Dy Plates, 
Chemicals, Trays, easures, 
Washing Apparatus, Lamp, and 
Box with partitions, £25. 


The SET No, 2, for plates 
84 x 64, with Apparatus as 
above, £30. 

The SET No. 3, for plate 
10X8 (with only four Cameras) 
£39- 

MARION & CO’S STUDENT'S or BEGINNER’S SET of APPA- 

RATUS, £2 10s. Complete with Lens, Camera, Stand, Dishes, &e., &c. 


MARION & CO.’S STUDENT’S PRINTING SET, £2 55. bd 


MARION & CO.’S ACADEMY CAMERA, for Artists, Tourists, Mili- 
tary Men, &c., complete with x dozen plates— 
No. x Size, plates 14 inch square s. 

No.2 ,, plates 2inches square se es on 

No.3 ,, piates3jinches square s.e se 


MARION & CO. are Manzfacturers of the Britannia Dry Plates, so well 
known for their excellence and moderate price. 

Arrangements made for instructing Beginners, &c., &c. 

Amateurs’ Negatives developed, printed, and enlarged. - í 

Albphotographic requisites kept ready for purchase, and made to order 
with every latest, contrivance and appliance. 


. MARION & CO., e 
22 AND 23, SOHO SQUARE, LONDON, W. 











EDWARD PATERSON, ` 


TELEGRAPH AND ELECTRICAL ENGINEER, 
Š 76, LITTLE BRITAIN, ALDERSGATE STREET E.C., 


e s ® 
a Manfifacturer ofElectric Signals? Telephones, Telephone Exchange Boards, Physical Appapatus for Schools and Colleges. , 
3 d 
® Messrs. Avrrqy AND Perry's ABSOLUTE GALVANOMETER FOR STRONG CURRENTS. s 


r s : P 
NOTICE.—The GOWER-BELL LOUD-SPEAKING TELEPHONE. A liited number of these valumble Insirumenty with Royalties 


Fully paid, mag still be obtained of EDWARD PATERSON, who is 
any part of the United Kingddn. As the policy of the Proprietor of v 
should lose no time in secumeng thent. 


red to tender for the erection of Welephone Exchanges or , 
ateni is now only to rent these ingfruments, parties desivous af purchasing y 
e 


vivate Lines m 


e e 
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` Messrs. MACMILLAN & .CO0:’S PUBLICATIONS: 


Now ready, 2 Vols. Crowi@vq, Price NINE SHILLINGS, ° « 
THE BURMAN; his Life and Notions. By Saway’ LOE. ° 2 Vol 1s. 
‘Crown ĝyo. 9s. - 


‘í A very remarkable book. There is so much that is interesting and amusing in almost pV annie of* these two 
volumes tbat the difficulty has been what to select. They have attractions fou all classes.” —Fohn B: 


2 Now ready, Uniform with ‘‘ Democracy.” Crown ‘8vo. Price FOUR SHILLINGS and SIXPENCE, 


“THE BURGOMASTER'S WIFE; a Tale of the Siege -ef Leyden. 


By Dr. GEORG EBERS, Author of ‘‘ The Egyptian Princess »” &c. Translated by CLARA BELL. Crown 8vo, 4s. 6d} 











ro ° 


ji 


t Dr, Ebers has worthily treated one of thefgreatest incidents of European history. .. . The story he bas interwoven with 
historical fact is full of human interest, and no detail of the mannfrs of the time has been omitted which could give reality to the 
picture.”—Darly News. : 

e 


Now ready, Crown 8vo, Price FOUR SHILLINGS ané “SIXPENCE. 


A MEMOIR OF DANIEL MACMILLAN. By'Tnomas Hucnss, 


? Q.C. With a Portrait, engraved on steel by C. H. JEENS, from a painting by Lowes Sicxinson. Crown 8vo, 49.6d. 


WORKS BY THE LATE W. STANLEY JEVONS, LL.D:, M.A, F.R.S. 
THE PRINCIPLES OF SCIENCE. A Treatise on Logic and Scientific - 


- *Method® New and Cheaper Edition, revised. Crown 8vo. 12s, ód. 


* « THE SUBSTITUTION OF SIMILARS THE TRUE PRINCIPLE 


“ OF REASONIN G. Derived from a Modification of Aristotle’s Dictum. Feap. 8vo. 2s. 6d. 


i ELEMENTARY LESSONS IN LOGIC: Deductive and Induétiye. 


With copious Questions and Examples, and a Vocabulary of Logical Terms. New Edition. 18mo, 3s. 6 


PRIMER OF LOGIC. 18mo. Is. (Macmiflan’s’ RA Primers). 
> THE THEORY OF POLITICAL ECONOMY. Secend - Edition, 


Revised and Enlarged, with New Preface, &c, 8vo. Los. 6d. 


PRIMER OF POLITICAL ECONOMY. 18mo. Is. (Macmillan’s, 


Science Primers). 


STUDIES IN DEDUCTIVE LOGIC. A Manual for Students. Crown 


8vo. 6s. 


° THE STATE IN RELATION TO LABOUR. oa 8yo. 3s. 6d. 


_® (English Citizen Series.) 





GOLDEN TREASURY SERIES. New VOLUME. 


WALTER SAVAGE LANDOR, SELECTIONS FROM THE 


PEA OF. Arranged and Edited by Professor SIDNEY COLVIN. 18mo. 4s. 6d. 


“ It would be difficult to imagme a greater service to the reading world than Professor Colvin has rendered in this volume, 
+ this beautiful little book.” — gte Atheneum. 


DICKENS'S ‘DICTIONARIES. 


‘Each Is.; Cloth, rs. 6¢. New Editions for 1882 are now ready. 


DICKENS'S | DICTIONARY OF LONDON and’ r 
DICKENS'S DICTIONARY OF THE «THAMES. 
T DICKENS'S DICTIONARY OF PARIS, 


id vd e Which has been sometime in preparation, is now ready. -° 
. 


e ° DICKENS'S. CONTINENTAL ABC RAILWAY GUIDE | s œ 
: ee Is Published hon the First of every Month. Number for AUGUST now ready. Price rs. 
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“HANDBOOK n 


THE. POLARISCOPE: 


a AND ITS PRACTICAL APPLICATIONS. 


~ 


Adapted See German “Bastion of H. LANPHOLT, Professor of Chemistry at the Polytechnicum, Aachen, 


BY D. C. “ROBB, B.A., ann V. H. VELEY, B.A., ‘FCS. 


es 

e r 
. 

e 


With an Appendix by J. STEINER, F.C.S: j ‘ 
| MACMILLAN AND CO, LONDON, W.C. 





In Extra Fcap. 8vo.° 


4s. 6d, 


UNITS AND.. “PHYSICAL CONSTANTS. 
BY J. `D. EVERETT, M.A, DCL, F.R.S., ERSE, | 


Professor of Natural Philosophy in Queen's College, Belfast. ge 
This is the Collection of Illustrations of the ‘C.G.S. units referred to by Sir Wiliam Thomson in Sastion A. of 
the British Association as having popularised these units all over the world. 


. “It must form an essential component of the hbrares of all physical laboratories, and the investigator in physical science will 
find it one of his most useful compayions, The arrangement is good, the work is conscientiously gong; and a great mass of useful 


infornfatjon “has been collected from very diverse sources.”—Academy, 


MACMILLAN AND CO., LONDON. o 





. SECOND EDITAON, - 
“ GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASS¥FIED, DESCRIPTIVE. 
Demy Bvo, 480 pp., Illustrated With 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus, ° 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. ° 





5.6. TISLEY & co, 
OPTICIANSs. 
BROMPTON ROAD, S.W. 


(Close to South Kensington Mu8eum.) 


THE PHONEIDOSCOPE 


172, 


An Instrument for Observing the Colour-Figures of Liquid Films under the 


action of Sonorous Vibrations, 


Bemg a visible demonstration of the Vibratory and Molecular Motion $ a 
Telephone Plate 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descripti e 
Pamphlet, &c., 10 Cardboard Box, ros. 6% 


MANUZACTÜRRD AND §OLD WHOLESALE AND RETAIL BY 
„5. C. TISLEY a cô. 172 BROMPTON Rodd, LONDON, 5.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Purposes. 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
s Description of the Harmonogrash, Post Free, 2d. r 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size 1s the best 
of all appliances for the protection of every description of building from the 

destructive effects of lightning. 


NEW ALL: .&. Co's 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all parts. of the world 
with unvaryıng success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. 

It is simple in its application, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safety 
in any storm. 


R. S. NEWALL .& CO, y 

330, STRAND, W.C. ; 36, WATERLOO ROAD, LIVERPOOL; 
68, ANDERSTON QUAY, GLASGOW. ` 
. MANUFPACTORY—GATESHBAD-ON ‘TYNE. % 


R. W. NEEVES, 
PHILOSOPHICAL Pree 


AND 
INTENSITY: COIL ‘MAKER. 


PRICE LIST, FOUR STAMES. 


55, SIDMOUTH STREET, LONDON,’ W.C. _ 





BAD BREASTS, OLD WOUNDS, 
‘effectually rubbed on the Neck and-Chest,eit cures SORE 
THROATS, BRONCHITIS, sgUGHS and coLhs; and for 
GOUT, RHEUMATISM, and »ll Skin Diseases it is unequalled? 


For 


L s 
and SORES.* If, ° 


a 
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. 
MATHEMATICAL AND PHYSICAL PAPERS.» By Sir‘ W. Tuomsef, 
LL.D., D.C.L., F.R.S., Professor of Natural Philosophy, in the University of Glasgow. Collected from different 
. Scientific Periodicals fram’ May 1841, to the present time. Vol. k -Demy 8vo, cloth 1 8s. è [Vol II. Zreparing. 


TA TREATISE ON NATURAL PHILOSOPHY. i By Sir wW. THOMSON, 


` LL.D., D.C.L., F.R S., Professor of Natural Philosophy in tRe University of Glasgow, Maset. TAIT, M. A, 
Professor of Natural Philosophy i in the University of Edinburgh. Vol. I. Part I. Demy 8vo. 16s. 


[Part II. Nearly ready. 


«In this, the second edition, we notice a large amount of new*matter, the importance of which is such cat any opinion which 
we could form withiri the time at our disposal would be utterly inadequate, ”—Neture. : 


ELEMENTS OF NATURAL PHILOSOPHY. . By Professors Sir W. THoy- 


SON and P. G. TAIT. PartI. Demy 8vo, cloth. Second Edition. 9s 


MATHEMATICAL AND PHYSICAL PAPERS. By GEORGE C N 
M.A. D.C.L., LL.D., F.R.S., Fellow of Pembroke College, and Lucasian Professor of Mathematics in the 


University of Cambridge. Reprinted from the Origihal Journals and Transactions, with Additional Notes by + 


the Author. Vol. I. Demy 8vo, cloth. 15s.. . [Vou II. Nearly Ready 
THE SCIENTIFIC PAPERS OF THE LATE: PROF. J. CLERK MAX: 
WELL, . Edited by W. D. Niven, M.A- ‘In 2 vols, Royal 4to. [Jn the press. 


THE ELECTRICAL RESEARCHES OF THE HONOURABLE HENRY 
CAVEN DISH, F.R.S.. Written between 1771 and 1781, Edited from the original manuscripts in the possession 
of the Duke of Devonshire, K.G., by J. CLERK MAXWELL, F.R.S. Demy 8vo, cloth. 18s. 
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HYDRODYNAMICS.° A Treatise on the Mathematical Theory of the Motion 


of Fluids, by HORACE LAMB, M.A., .formerly Fellow of Trinity College, Cambridge ; Professor of Mathe- 


matics in the University of Adelaide. Demy, 8vo. 125, ‘ 


THE ANALYTICAL THEORY OF HEAT. By JosepH Fourter. Translated’ 


with Notes, by A. FREEMAN, M.A., Fellow of St. John's College, TER i Demy 8vo. 16s. 


A TREATISE ON THE THEORY OF DETERMINANTS AND THEIR 


‘APPLICATIONS IN ANALYSIS AND GEOMETRY, by ROBERT FORŞYTH SCOTT, M.A., of St. 
John’s College Cambridge. Demy 8vo. 12s. 


AN ELEMENTARY TREATISE ON OUATERNIONS. By P.G. Tarr, M.A., 
Professor of Natural Fhilosophy in the University of Edinburgh Second Edition. Demy 8vo. 14s. 


A’ TREATISE ON .THE PHYSIOLOGY OF PLANTS. By S. H. Tes 
e M-A., Fellow of Christ’s College. [lu the press 


A CATALOGUE OF THE COLLECTION OF: BIRDS bad by the late 


HucGH EDWIN STRICKLAND, now in the possession of the University of Cambridge. : By OSBERT SALVIN, 
M.A, F.R.S., `&c., Strictland Curator in the University of Cambridge. Demy 8vo. 14 Is. 


“« The work is not merely a catalogue of the names of 2,453 species of birds. It shows us Messrs. Sclater and Salvin’ s latest 
use of their neodification of Professor Huxley’s classification of birds applied to species from every part of the globe, and not, as 
was first done by. them (in 1873), to South Amefican, birds only. Every genus and species has an accurate reference to the work in 


which the author of eath first founded it, while a selection’ is made from the ever-increasing details of synonomy such as none but a * 


practical ornithologist could have accomplished, The discriminating notes which Mr. Salvin has here and there introduced make 
the book indispensable to every worker on what the Americans call ‘the higher plane’ of the science of birds.” —Academy, 


A’ CATALOGUE OF ANCIENT MARBLES IN GREAT BRITAIN. By 
Professor ADOL MICHAELIS. Translated by C, A. M. FENNEL, Mas late Fellow of Jesus College. 
Royal 8vo, roxburgl§ (morocco back). 24 2s. . ia 


"4. +. LONDON: C. J. CLAY, M.A: AND SON, 
* CAMBRIDGE PNIVERSITY, PRESS. WAREHOUSE, 17, PATERNOSTER ROW. . 
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Printed by R. Cray, Sona 4 AND TAYLOR, at 7 and 8, Bread®Street Hill, Queen Victoria Street, in the City of Londo, and published, by, 

McMILLAN AND Co., at the oe ag and 30 Bedforg Street, Covent Garden—Tuurspa?, August 24, 1882 
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‘A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE ° 
A : . “To the solid ground 
° Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 
* ze ..- . 
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Registered as a Newspaper at the General Post Office.] 





ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, . 
ALBERT EMBANKMENT, LONDON, $E. 


The WINTER SZSSION of 1882-83 will commence on OCTOBER ond, 
when an Theroductory Address will be delivered by Dr. SHARKEY, at 3 p m 
‘Two Entrance Science Scholarships of £x00 and £60 respectively, open 
to all first-year Students, will be offered for competition The Examination 
will be held on the eth, sth, and 6th of October, and the subjects will be 
Chemistry and Phystcs, with either Botany or Zęplogy, at the option of 
Candidates. 
Special Classes are held throughout the year for the ‘‘ Matriculation,” 
“ Preliminary Sciertific,” and “A ntermediate M B,” Examinations of the 
University of London. 

. All-Hospital Appointments are open to Students without extra charge. 

: Scholarships.and-Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Silver and Gold Medals, 

» Lhe'Fees may be paid in one sum or by instalments. Spectal entries may 
be made to Lectures or to. Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years, also for 
Dental Stud=nts and for qualtfied Practitioners 

Several Medical Practitioners and Private Families residing in the neigh- 
bourhood receive Students for residence and supervision, and a register o! 
inspected and approved lodgings is kept in the Secretary’s office 

Prospectuses and all particulars may betobtained from the Secretary, Dr. 


GILLESPIE, . 
W. M, ORD, M.D., Dean. 


HERBARIUM FOR SALE ; very Perfect; 
in 18 Volumes; in Cabinet For further information apply to Mr. Tuos. 
Spencer, Bookseller, Richmond, Yorkshire. F 








WwWEBPR’s 
* CHESTS 


PLATE 
CUTLERY 


COMPLETELY 
FITTED, + 


IMAPPIN && 


mG EN 


5c: A 





e 
All Sizes in Stock. 


ə SPECIAL 
DETAILED LIST 
FREE. 


ee 


- OXFORD STREET, WEST END; 


AND 
e MANSION HOUSE BUILDINGS, E.G.» 
. LONPON. Je > 


e 


' [All Rights are Reserved. 





BROWNING’S SPECTROSCOPES. Fe 





, 





The Student's Spectroscope has a prism of extremely dense glass, of very 
superior workmanship, the-circls is divided, and reads with a vernier to 
single minutes; the shit is furnished with’ a reflecting’ prismy by means of 
which two spectra can be shown in the field of view at the same’ time. The 
instrument will divide the D lne im the Solar Spectrum, or the yellow Sodium .. 
lines distinctly. With a slght alération of the adjustments, the instrument 
pae used for taking the refractive and dispersive powers of solids or 
liquids, 


PRICE, COMPLETE IN CABINET, £6 10s. Od. 
Illustrated Catalogue ef Spectroscopes, Price Sixpence e 


JOHN BROWNING, €3, STRAND, LONDON, W.C. . 


TRAVELLERS’ 8G ENTIFIC REQUISITES? 



































ANEROID BAROMETER with ALTITUDE SCALE, THERMOMETER 
and-Compass in vid Pocket ‘Ca&, various Forms, 
a £7 7s, and £8 85, . 7 
Price Lists & Fustruments free by, post. e 


@ 
NEGRETTR & ZAMBRA, 
Opticians and Scidtefic [nstfument Makers 
To Her Majesty THE QUEREN, 
. HOLBOEN VIADUCT. S 
oBranches—45, Cornhill; and 122, Regeyt Street 


a 


’ 


NATURE .- 


= ` - ous 
mE Scie - 
. o 
e e °. 








. e . è a 
i * ` e... 2 ms 
4% CXXXVAL 3 mo 
2 ` ` MIGROSCOPIC OBJECTS 
' Operate eperfection, illustrating Histology and every branch ‘ef 
i Microscopy. 
aad ze “Catalogues post free and gretis on applicarton, "e 


“NEW EDITION, 1880, NOW READY. 


‘EDMUND,WHEELER, 48N, Tollington Road, Hollowey, London, N. 


` UNIVERSITY COLLEGE, BRISTOL. 


e The next SESSION will begin on OCTOBER oth, 1882 The College 
- supplies for persons of either sex, above the ordinary school age, the means 
e of continuing their studies ın Scieace, Langvtages, History, and Literature. 
© The_Chemical. Physical. and Biological Laboratories, are open daily. 
Arrangements have beea made by which students in the Engineering Depart- 
- ment can spend the Six Summer Months as Pupils with various Engineering 
Firms in andenear Brist6L Information with regard to the lodging of 
Students will be given by the Principal, on application through the Registra. 
s Several Scholarghips will be competed for early in October. Calendars, price 
, by post, 8¢ For further information apply co 


J. N. LANGLEY. LL.D., Registrar and Secretary. 


UNIVERSITY OF DURHAM COLLEGE 
e ` OF PHYSICAL SCIENCE, 


NEWCASTLE-UPON-TYNE. 
SESSION 1882-83 


7 Principal—W. STEADNAN ALDIS, M.A. : 
The Classes, open to Students of both sexes, will begin on MONDAY, 
October 2nd, 1882. * 
pe ae Oe MATHEMATICS.—Prof. W. Steadman Aldis, M.A. 





= Oe oe Pigsics —Prof. A. S Herschel, M.A., F.R.A.S. = 
~ - CHKEMISTRY.—Prof., P. Phillips Bedson, D Sc. (Lond.), F.C.S. 
‘ GroLocy.—Prof. G. A. Lebour. M.A., F.G.S 
1 ° e Narurat Hisrory.—Pref. G. S. Brady, M.D., F.L.S. 


7 Coat AND Merat Minins.—Prof..J. H. Merivale. 
Also Classes in Land Surveying, Mechanical Drawing, andsModern 


ANE UARES. 

Students desirous of attending any ot the Classes should apply at the 
‘ ® Secretary’s Office, Mining Institute, estgate Road, Newcastle-upon-Tyne, 
before September 23rd, when names must be entered for the Sc; holarship, 

Matriculation, and Exhibition Examinatrons. 
Information as to the above will be found in the Calendar of the College 
X “for the ensuing Session. 

Information and advice as to the Course of Study for intending Students 
ean be obtained from the Principat. Information on other points ean be 
obtained on application to the Secretary, Mr. Tugo. Woop BUNNING, at 
the College 

Abstract Prospectus sent post-free on application. 


` .THE MASON SCIENCE COLLEGE, 
2 BIRMINGHAM. 


SESSION 1882-63. 
Department of Science and Arts. Pi 
The SESSION will COMMENCE oa TUESDAY, the 3rd of October, 
e 1882, 
e Students under sixteen years of age are required to pass a preliminary 
examination 
eAll Depariments of the College cre open to both Sexes on the same Terms. 
The Calendar, containing full information as ta the Classes, Fees, &e., is 
o Dyos an aa by CORNISH BROTHERS, New Street, Birmingham, Price 2s, 


post, 2s. 
GEO. H. MORLEY, Secretary. 





° SCIENCE AND ART DEPARTMENT 
NORMAL SCHOOL OF SCIENCE AND 
. ` ROYAL’ SCHOOL OF MINES. 


SOUTH KENSINGTON AND JERMYN STREET 


The SESSION 1882-83 will open on OCTOBER gnd, 1882 The Pro- 
Yi spectiis may be ee from the REGISTRAR, Normal School of Science, 
i South Kensington, S.W. A 





F KING’S COLLEGE, LONDON. 
COMPARATIVE ANATOMY AND ZOOLOGY. 
P Prof. F. JEFFERY BELL, M.A., will commerce a Course of 40 Lec- 
- tures on- FRIDAY, OCTOBER. the 6th, 2t 4 pm.; to be continued on 
Mondays and Fridays at the same hour.- For further particulars apply to 
š the SECRETARY, King’s College, London, W.C. e 


‘* THE MIDDIBSEX HOSPITAL. 
The- WINTER SESSION wi a es AY, OCTOBER and, with’ 





open 
an Introductory Address By R W. Esg. Medical School, 
‘on. which hes lately been considerably en provides the most complete 
© means for the education of Students preparing for the University of London, 
‘the Colleges of Physicians and Surgeons, angthe other licensing bodies. 
. Two ES’trance ScholarsHips H ie. annual value of £25 and £20 per 
-7 annum, tenabbefor two years, cjgnce Scholarship, value £50, will be 
competed for on SEPTEMBER “ath Ba following days. 
e e © Further information may be obtaineé from the Dean, or the Resident 


Medical Officer at the Hospital® @ 
e =i : ANDREW CLARK, D&n 
any e 
s 5 e P 
T~ ©- 7 a j , J e $ 
- . ° e $ 


‘Laeinularia socialis, with drawing and description. 


“LIVING SPECIMENS -FOR -THE. MICROSČOPE: 


eTHOMAS: BOLTON, ‘NATURALISTS’ and MICROSCOPISTS’ 
STUDIO, 57 NEWHALL STREET, BIRMINGHAM.. 

“T. B. ‘has last week sent to his sulscribers clysters ofthe Rotifer, 

He has also segt out 

Melicerta ringens, — cera psy Stephanoceros Eichornt, Cone 

chitlus voluox, Rivul&ria viridis, Chatophora tndiviafolia, &c.  ' 
Weekly Announcements, will be made i a this place of Organisms T..B. 

is supplying. 


Specimen Tube, One’! Shillige, post-fr¥e, 


Twenty-six Tubes in ‘course of Six ae a or Subscription of £1 15. 
a , or Twelve Tubes ape 


Portfolio of Drawings, Seven Parts, rs. each.. + 


CITY AND GUILDS OF LONDON ' 


° INSTITUTE. : 
TECHNOLOGI€AL EXAMINATIONS 13 83. s 
The next EXA} ATIONS in TECHNOLOGY will be held at the 
different centres throughout the kingdom on the evening of Weänegday, 
May 3oth, 1883 ° 
Teachers desiring to form n Glasses should apply at once to the Director and 
Secretary of the Institute. © 
List of Subjects in whith the Exaiinatioas will be hela, a$ well asihe 
General Conditions of Registration of Teachers, and of payment on results, 


-can be obtained by application to he Central Office, Gresham College, 


Lordon, E.C. 
PHILIP MAGNUS, Director and Stofetary 


PHILOSOPHICAL INSTRUMENT. 


- Maker wanted” for Professor Stuart’s workshops, Camb, University. 
. Must be a first-rate hand of wide experience ; preference given to a man 
` who can use Engineers’ Machine Tools. —App y by letter, stating wages 
_Tequired, to Jas Lyon, Demonstrator. 


‘ASTRONOMICAL TELESCOPE, Second- 


hand, by Negretti and Zambra ra, 3¢ Obje Object-glass with Finger” oñ Pillar 
and Claw. Stand, one Terresi nd two Astronomical Eyepieces, 
powers 50, Bo, and xoo diameters. Price 418 zos., cost AiG as as perfect 
asnew. Apply to JOHN. BROWNING, 63, Strand, London, 


[August 3i, 1882 


MR. RICHARD ANDERSON, F.C, S., i 


` Member of the Socie of Telegraph Engineers and Electricians, makes 
ecialty of testing Lightning Conductors, and advising as to the best* 
mo e of applying then to Public and Private Buildings. —Leadenhall | 
House, 101, Leadenhall Street, London, ®.C. 


ELECTRICAL AND SCIENTIFIC APPA- 


RATUS.—New Edition of our complete and comprehensive Descriptive 
Catalogue of Electric Apphances, Instruments, and Materials, fully 
Illustrated. 72 pages, post free, Four Stamps. Special Terms to 
Science Teachers aud Schools.—H. and E. J. DALE, Manufacturing. 
Blectricians, 4, Little Britain, London, E.C. 


MR. BRYGE-WRIGHT’S LATEST ARRIVALS, 


Minerals.—A very fine series of Siberian, Hungarian, « and 
Elba Minerals. 

Gems and Precious Stones.—Alexandrites, Yellow, White, 
Orange, and Pink Sapphires, Sapphires Q P Etoile, Peridots, 
Moonstones, &c. Nor 

A Series of Rare and Interesting ‘Meteorites.’ 5 

‘N.B.—Mr. Bryce-Wright’s Great and- Unique Spite of Cats’- 


Eyes, acknowledged to be the finest known, are now on' View 


for sale. - 
BRYCE-WRIGHT, 
Mineralogist and Expert in Gems and Precious Stones. 
204, REGENT STREET, LONDON, W. 
(Formerly 90, Great. Russell Street). 


‘MINERALOGY AND GEOLOGY. 

Mr. SAMUEL HENSON has now on hand a LARGE and EXTEN- 
SIVE COLLECTION of ROCKS, 

Also Fine Exam le a the followin ‘Rare Minerals: —SELENBISMU-. 
THINE, CASTO. THITE, HESSITE, POLYBASITE, REAL- 
GAR, EKMANN Ir E NTALITE, ẸROCOISITE, EMERALD aùd 
TOPAZ on MATRIX, and LANARKIT. 


POLISHED MICROCLINE, GREEN AVANTURINE, &c., &e. 
Hammers, Chisels, and Yammer Strapg - 
PRIVATE L&ssqns AND EVENING ULASSES, saa 
` BlowpipaCases and Apparatus. Sea 2 


Catalogues free. 
SAMUEL MENSON, 

e $ 277, STRAND, LONDON... 
z a Opposite Norfolk Street. © ` , 
e ö 7 $ Yi p a2 ra 

° : Tag e. ` P j : 
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aGEOLOGICAL HAMMERS . . 
OF NEW AND IMPROVED PMETERNS AND, MATERIAL? 
A large and new Stock for selection for all kinds of Geological Field Work. 
w Drawings of Patterns and Prices on Application 


Slings of best make for Hammers, &e. ; also Clngmeters, Pocket Lenses, 
Chisels, Collecting Bags, and all necessaries for outdoar geological work, at 


JAMES R. GREGORY’S 


e° Extensive Ge@logical Repository, e 
88, CHARLO STREET, FIBZROY SQUARE, W. 


', GEOLOGISTS’ HAMMERS. °* 


Pick-shaped Hammers, 3s 6d, 4s, 4s 6d , Square Head and Cutting 
Edge, 25. 3., 25. 6d., 3s. Geological Syrvey Hammer, Hammers for 
Igneous Rocks, 4s. 6a, 6s. Trimming-glammers, 1s. Od., 15, 9d, 25. 3d. 
Portable Hammer and Chisel in Case, s. 6d., 75. 6d., 8s. 6d. Steel Chisels, 

d., 1$. 1s. 6d. Sgrap and Hammer Holder, 2s., Glass-capped Boxes 
rom ts. per dozen. Card T®ys from 4s. 6d. per grops. Specimen Tubes 
from 6d. per dozen. 

z Catalogues Pogt Free. : 


» THOMAS D. RUSSELL, 
e $8, Essex Street, Strand, Lomdon, W.C. . 


‘ DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specimens of the above ; also Cut Precious Stones in all Colours. 


Precious Stones valued and bought 
12, FRITH STREET, SOHO. W 


LELFCIRICITE 


Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 


. REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant des lecteurs 
au courant de toutes les expositions électriques, et de tous les 
~ progrés de l'électricité. : 


Rédacteur en chef: W, de FONVIELLE, 
aa E. de CLISSON: Directeur. 
Subscription Yearly, 16s. ; Six Months, 9s. 
Agency for England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 


26, Bunes Row, Canyon STREET, LONDON, 
Specimen Copy sert post free. 7 














‘NORTH BRITISH AGRICULTURIST 


is the only Agricultural Journal in Scotland, and circulates extensively 
amongst Landed Proprietors, Factors, Farmers, Farm-bauliffs, and others 
interested ın the management of landed property throughout Scotland 
and the Northern Counties of England. ` 


The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRIC URIST is published every Wednesday afternoon in 
time for the eVening mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides Telegraphtc Reports of those held 
on the day of publication. 

‘The Veterinary Department is edited by one of the leading Veterinarians 
ln the country, and is invaluable to the breeder and feeder as a guide to the’ 
rearing of animals, and their treatment when labouring under A 

Full Reports are given of the Meetings of the al Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of culture 
anc a the principal Agricultural Associations throughout Great Britain and 

rela: ž < 

For Advertisers addressing themselves to Farmers a better medium does 
Base aa B tald. À 1 Subseripti ble in ad: 

nce 37. By post 3342. Annual Subscription, payable in advance, 14s. 
hese ih High Street, Edinburgh; and 145, Queen Victoria Street, 
London, E.C. e 
Post-Odfice Orders payable to Charles Anderæn, Jun., Edinburgh. 
ESTABLISHED 1843. 








x į 16s. per Ann., 20s. Post Free. 
DER NATURFORSCHER. 
. o Wochenblatt @r Verbreitung der®Fortschritte in den 
Naturwissensch@ften. 
: -Herausgegeben ven Dr. WILHELM SKLAREK. 
A. Weekly Periodical devoted Natural Science 52 Nos., 16s. Speci- 


men Numbers may be bad through any Foreign Bookseller. 1882 will com- 
menco the XVth volumé i 


Barlin : DUMMLERS, 77, Charlottenstrasse, S.W., and all Booksellers. 
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On the ist of every Month, price Sixpgnge. oy 


THE ENTOMOLOGIST” 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
eo Edited by Jonn T. CARRINGTON, $ 
3 With th= Assistance of 
Freverick Bowo, F.Z S. ony A. Power, M.D. 
Epwarp A. Fircn, F.LS Jenner Weir, F.L.S. 
A F. Bucuaran Waira, M.D. 

Contains Articles by well-known Entomologists on all Rysagches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c. ; there are Monthly 
Lasts of Duplicates and Desiderata. : , 

Numerous Woopcur ILLUSTReTIONS, to the printing of which especial 
attention is given, and occasioral LITHOGRAPHRED and CHROMO-LITHO- 
GRAPHED PLATES, 


SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court. 
THE BREWERS’ GUARDIAN: 


© A Fortmghtly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, end Parliamentary Matters. 
REVIEW OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
RECORD ` 
The Organ of the Country Brewers 
«The Brewers’ Guardian ” 1s pablished on the evenings of every alternate 
Tuesday, and ıs the only journal cHicaally connected with brewing interests 
Subscription, 16s. 6d per annum, post free, dating from any quarter-day. 
Single copies rs each. Registered for transmission abroad. 
Offices—s, Bond Court, Walbrook, London. E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 rages 8vo, with occasional Illustrations 
Conducted by C G., Barrett, J W. Douctas, R. McLacuay, F R.S., 
E. C. Ryg, F.Z.S., E. Saunpexss, F L.S, and H. T. Srain@on, F.R $. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Encomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in ezch year, ry 

Vols I. to VI. (strongly bound -n cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding® 
vols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, x, Paternoster Row. 

N. B.— Communications. &c., should be sent to the Editors at the above 

address, 











On the 1st of every Month. 


TRIMEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
New Series. Edited by Jamas BRITTEN, F.L S , Bntish Museun:. 
Conrents.—Original Articles by leading Botanists —Extracts, and 
Notices of Books and Memoirs —Articles in Journals.~Botanical News.— 
Proceedings of Societies. 
Price rs. 34 Subscription fr One Year, payable in advance, x2s. 
London. WEST, NEWMAR, & CO., 54, Hatton Garden, E.C. 


LA SEMAINE EPANCAISE: a Weekly 
Ci 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3d., through Booksellers, and at 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, W.C 
LA SEMAINE FRANCAISE: Journal Français powr 
l'Angleterre : Politique, Litterature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire paz la poste, 34d., en timbres poste. Abonne- 
ment franco par Ja poste—tn an, <ss. 2d ; six mois, 75. 7d. Prix 3d. 
chez tous les libraries et aux gares des chemins de fer. On s’abonne 
aux bureaux, 37, Southamptcn Street, Strand, Londres, W.C. e 


LA SEMAINE FRANCAISE.—“‘La Semaine Frat- 


Gaise’ has been brought out n London for the benefit of those English 
readers who may wish to study contemporary French, from all points of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success.” —eGraphic. x 

LA MAINE FRANCAISE.—* The numbers before 


us are full of good things. . . . It will be far better for most than any 
one of the best papers publisaed im Paris itself. Wegre much pleased 
with the chawacter of it, and believe it will be highly valued in all those 
many households where Frerch is cultivated The printing is very well 
done,” —Queen, 





TERMS O7 SuBScRIPTION:— s d ` 
Three Months ... owe wee wee ws g 3 TO 
S as s.. - ose ose s. -æ 7 7 


IX 
Twelve ,, ẹ = oo vos oe ave ow 15 2 
P.0.0. payat to T. Spanswicx, at King Street, Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C. 


THE “HANSA” ' : 


Published since 1864 in Hamburg, is the ogly independent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements Strict eye kept upoff the deve~, 
lopment of Maritime Affairs in every respect. Every second Sunday ong 
Number in 4to at least; freder: supplements and drawings. Qubscnpt.on 
at any time ; preceding numbers of the year furnished subsequently. Price 
12s for twelve months. Advertiswments 4d a line widely*spread by this 
paper: considerable abatement for 3, 6, x2 months" insertion. Business 








fice: Aug. Meyer and Dieckri Hamburg, Alterwall, 28. Edited . 
Wav. Ferren, M.R., Hamburg, Afxande treet, 8, 
of e e ° r 
e Š . e 
e 
2 


fed 


“YW. SWAN SONNENSCHEIN & C0." 


. ORMEROD (E. A.), Manual. of Injurious 
INSECTS, with Methods of Prevention, and Remedy for their At@cky 
on Food-crops, Forest-trees, and Fruit, and with a Short Introduction to 
Entomology, and abou? 4so Figures. Pp. 368. Cloth, 3s. . 

2’ tt Not only the best that has been written, but 1s ikely to remain a standard 
wark.”*—Wegtyrinster Review. 

š ** Has been at once placed on the list of text-books at the Agricultural 

f College, Cirencester, -Manchester Guardian, 


.* ORMEROD (E. A.), A Lecture on Injurious 
INSECTS. With 30. Woodcuts, 6d. 


; ° ORMEROD (E. A), A Lecture on Turnip 


FLY. o Wuk Woodcuts., 6d. 





e 
CLEMENT (Dr. E.), Tabular View of, Geo- 
LOGICAL SYSTEMS. Crown 8vo, limp cloth, 1s. 


“ Shows at a glance the order of the geological systems and their divisions 
„and sub-divisions, the places of their occurrence, their economic products, 
‘and the fossils found in them.""—School Board Chronicle. 





e - --REPORT on the MIGRATION of BIRDS. 


By df A HARVIE BROWN, F.L.S, JOHN CORDEAUX, and 
PHILIP KERMODE | 8vo, 2s 





° $ PATERNOSTER ROW. 
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. KIRKES’ PHYSIOLOGY. e 
Tentk Edition, revised, with 420 Illustrations, „post 8vo. @@4s. 


KIRKES” HANDBOOK of PHYSIOLOGY. 


By W. MORRANT BAKER, F.R C.S., Lecturer on Physiology and 
Assistant Surgeon to St, Bartholomewzs i Hospital and Surgeon, to the 
Evelina Hospital for Sick Children. 

The Chapter on the Chemical Compositiog of the Human Body Been 
in great part re-writteng and the te# has been mych altered in many“others, 
especially the Chapters on the Blood, Circulation, Respiration, Digestion, 
and.the Nervaus System. 

About é new Illustrations have been add. . 

e JOHN MURRAY, Albemarle Street. %e 


: TRANSIT INST, ENT. 


A POPULAR TREATISE ON THE USE OF THE. ` 

TRANSIT INSTRUMENT, as api pplied to the Determination of Time, ` 

for the use of Qountry Gentlemen. y LATIMER CLARK, M.I C.E. 

A populsg description of the guethod of ‘obtaining accurate Greenwich 

time by the it Instrument. It also contaims Tabies of the Transit of 

the Principal Stars for,x882, caleulated in ordinary Greenwich time. -Demy 
8vo, cloth, posz free gs. 

A. J. FROST, 6, Westminster’ Chambers, London, S.W. 


THR ZOOLOGIST: , 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 





Third Series. adie ited by J. E. HARTING, F.L.S., F.Z. S., Member of the 


rnithologists’ Union ; @ontans— ' 


Original ‘foe by well known naturalists in every branch of ‘zoology 
habits of animals ; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on ‘the haunts and. habits of the species; and 
other matters of general interest to those who delight in natural history. 

eReports of the Limaran, Zoological, and Entomological Societies: Reviews 

of natural history books | Occasional translations from foreign zoological 

journals of impoztant and interesting artjeles i in various branches of zoo ogy. 

There are occasional woodcuts, 3 
JOHN VAN VOORST, 1. Paternoster Row.! e 
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In Crown 8vo, price 7s. 6d i cP vs 


7 ANTHROPOLOGY. 


~ WANTED, in a Large Town in the North 
of England, iwe or three good Lectures on Scientific and Literary Sub- 
we . jects.—Apply, stating Terms, to FRED. BREWSTER, _95, Gunnergate 
R Terrace, Middlesbro’. 
“ 3 ps 
a $ 
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oe - AN INTRODUCTION TO THE STUDY OF MAN AND CIVILISATION. 
By Edward B. ‘Tylor, DCL, F.R.S. |: 


7 WITH NUMEROUS 


vqjume seems to us to serve a double purpose. 
ue - » e Mr, Tylor has acquired the art of teaching. . 


“Tf all manuals were like this, a generation over-educated for its intellect would have no reason to complain. .. . 
It is a most attractive and entertaming introduction to the science of anthropology 
. His writing is clear and luminous, and his arrangement masterly, cara an 


t FS 


ILLUSTRATIONS, 


Tylor writes with as much caution as learning.’ > Satur day Review. i : ‘ ` 


° “It is an endeavour to put before the lay reader in a clear, condensed, and interesting form the main settled results of modern 


. Mall Gazette, é 3 


ifvvestigations into the science of man. . . . Mr. Tylor has been eminently successful in avriting a very comprehensive and extremely 
-7 readable book. . ... Mr. Tylor’s admirable little book certainly deserves the success with which it will dombilcss meet.”—Jail 


“To take in hand a chaos and reduce it to,any ordinary plan ; to examine the vast,complex of human life in all ages and all 
stages, and to show how it may be treated under half,a dozen main heads,—this is indeed a ‘difficult task, yet it is one which ‘Mr. 
Tylor has performed within very modest limit? and with distinguished “success, .°. . It is neither dull ‘nor abstract. On the - 
contrary, every page is rich in concrete illustration and abundant colouring, Children could read the greater part of itiand find it _ 
amusing, while men will find it suggestive in ideas and admirable in general arrangement. Indeed, it may be said that, slight as 


this little book fs, Mr. Tylor has never shown, his store of facts to better advantage, It is more complete and more systematic than 


his earlier and ‘larger works, and it gives the resultg of his latest thinking i in their fullest agd most mature form. . . . In short it is 


of historical investigations 


they appear to a leader of thought in the special science itself.® . . -The illustrations deserve the 
highest praise for their §delity and tye admirable way in which they bring, out the minor, characteristics of race, presenting a marked 
a Contrastgin this respect to most ordiifiry attempts at representing anthropological types. . . e On the wholg Mr. Tylo?’ s tigatment: 
“of alP the facts is as masterly and unegceptionable as it is simple and interesting. 


one of the best of the co class of scientific works which aim at giving to the non-technical but cultivated publie the best results 


. .. On tRe whole the students who read Mr. 


Tylor’s bbok maf congratulgte themselves upon having obtained so easy, pleasant, and workmanlike ansintroduction to a t fascinating 


and delightful geience.” —Athenaffm, 
e e 
a) 
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SUBSCRIPTIONS TO « NATURE.” 
Nearly se ee ` E TE 86 
Half-yearly . a 14 6 z 

e Quarterly 7 6 s 


* To the Vhited States, the: Continent,- and all places 
within the Postab Union :*%- ° 


e 23o œ 


Gis el E N S 


er ie sd, 
Yearly . .@. 2. 1. 1 2 we 30.6 
eetialfyearly, e 2 we ee 1506 
* o 


Quarter: rr 
Post ‘Office QrdeMmpayable to MACMILLAN & C 0., 
mw w S , 


CHARGES for ADVERTISEMENTS. 


Three Linesin Column 2%, 6d. gd. pet Ling after 
£ 





, Py s d. : 
One-Eighth Page, or Quarter Golumn , . . . 0 18 6 
Quarter Page or Afif a Column, . .e. .. 115 0 

e Halfa Page, ora Column., . . . s ses 350 
* “Whole Page .... 4 +». 660 


OFFICE: 29, BEDFORD Srrfer, STRAND, W.C. 


ESTAR. SSE 18ga * 


PATRONISED BY HER MAJESTY THE QUEEN. 
First Prise Medals Brussels and Philadelphia International Exhibitions, 








1876. 
Silver Medal Crystal Palace Electrical Exhibitien. 


SANDERSON & COMPANY, 
-, ELECTRIC ENGINEERS, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


‘ LIGHTNING CONDUCTORS, 


Sote Inventors or THE SOLID COPPER TAPE LIGHTNING CON- 

DUCTOR in Continuous Lengths without Joints, as now being fixed by us 

to Westminster Palace, the Royal Mint, the Royal Courts of Justice, Strand, 

the City of London Schools, thames Emnbankmeng City Guilds Technical 
ollege, &c. 


COPPER ROPE CONDUCTORS from ONE SKILLING pêr fost. 





ELECTRIC BELLS, ‘PNEUMATIC BELLS, SPEAKING 
` TUBES, &c, 
.LEADENHALL HOUSE, ~ 


tor, Leadenhall Street, London, E.C. 
(Late 44, Essex Stree? Stran@, W.C ) 


BROKEN! 
DAVYS DIAMOND CEMENT 
SECURELY AND NEATLY MENDS 


CHINA, GLASS, 


CABINET WORK, 


AND 


FANCY’ ARTICLES. 


Of all Chemists in rs. Bottles. 


See the name "E, DAVY,” the Original In 
ventor, is on the Label, and also that of 


BARCLAY & SONS, 95, Farringdon Street, London. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 

_ SCIENTIFIC INSTRUMENT MAKERS, 

O FARRINGDON S¥REET, LONDON 


(LATE or 5, Bri8e STe, AND 2, Foster Lane). 
HOW'S STUDENT'S MICROSCOPE. HOW’S MICROSCOPE LAMP 











n ` Rock Sections and other Objects for the Microscope. - 
. è 
es 
». 
oe = e 
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‘JOHN J. GRIFFIN ano SONS, 22, GARRICK ŠTREET, 


-LIGHTNING CONDUCTQRS. 


# ° 
Experience, accumulated since the time of Benjamin Prankliggtproves 
conclusively that a Conductor made of Copper of adeudte size 15 the best - 
of all appliances for the protecion of every description of building from the 
e destructive effects of lightning. ~ e 


e ‘ 
NEW AE.L. & Co..’s 
ns PATENT f . : 
3 =x) 
COPPER LIGETNING CONDUCTOR, - 
As applied to all kinds of Buildings and Shippingin all parts of the world À 
with unvarying success; is the most Trustworthy, most Effective, and also @ 
the Cheapest Conductor ever offered to the Public. 6 


It is simple in its application. no Insulators being required, and it costs 
only ONE SHILLING per Fcot for the standard size, which ensures safety, 


in any storm. 
R. S. NEWALL & CO. 


130, STRAND, W.C.; 36 WATERLOO ROAD, LIVERPOOL; 
j 68, ANDERETON QUAY, GLASGOW. 
MANUPACTORY—GATESHEAD-ON TYNE, 


R. W. NEEVES, : 
RHILOSOPHICAL INSTRUMENT . 





AND 
INTENSITY COIL MAKER 
PRICE LIST, FOUR STAMPS . om 
55, SIDMOUTH STREET, LONDON, W.C, e °* 





G. TISLEY & “Oo .”” 


" 


S, 
OPTICIANS, l 
172, BROMPTON ROAD, S.W. 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


An Instrument for Observing -he Colour-Figures of Liquid Films under the 
action cf Sonorous Vibrations, 


- 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
‘Telephone Plate 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard 3ox, ros. 6d, 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY > 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, &.W, 
TELEPHONIC ELECTRICITY. All Materials supplied for 2 
Experimental Purposes. 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph. Post Free, ad. e 


SECOND EDITION, 
GRIFFIN’S 








"8 


[CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: ` 


ILLUSTRATED, CLASSIEIED, DESCRIPTIVE. 
Demy 8vo, 480 pp. Illus d with 1,600 Woodcuts. 
Most Complete and Cheapest ist of Apparatus, 


@ZGNDON, W.C. . ° 
ef 


— ay 
WANTED, a Copy of NATURE, No. .618—Addigss, 
Office of NATUR, W, Bedford Street, Strand. ° *%+ 
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EDWARD PATERSOW,. ` . 
TELEGRAPH AND ELECTRICAL EMGINEER, 


76, LITTLE BRITAIN, ALDERSGATE STREET, EC, °’ P 


er ° 
Manufacturer of Electric Signals, Telephones, Telephone Exchange Boards, Physical Apparatus for Schools and®Colleges, 
s . 


` r 


Messrs. AYRTON AND Prrrv’s ABSOLUTE GALVANOMETER FOR STRONG CURRENTA 
NOTICE.-The GOWER-BELL LOUD-SPEARING TELEPHONE. A EMited «umber of these valuable "Instrun ents, with Royalties ` 


> fully paid, may still be obtained of EDWARD PATERSON, who is Le 
a 


any part of the United Kingdom. As the polscy of the Proprietor of t 
@hould Jose no time in securing them. , 


tent is now only to rent these Instruments, parj 


sizgus of purchasing 


red to tender for the erection of Tatlephone Lachagel or Private Lines wt 
as 





GOLD MEDAL, 
PARIS EXHIBITION. 
In Packets and Tins. Pure 


-- FRYS 
(i Oc O A Cocoa only, with the super 
è fluous oil extracted. 
© If properly prepared, there is no nicer 
er more wholesome preparation of 
cocoa, "= Food, Water, and Air, 


etited by Dr. Hassail. 


- °> J.S. FRY & SONS, Bristol and London. 


e oo 
In fcap. 8vo, price 3s. 6d. 


SOUND: ELEMENTARY LESSONS ON. 
By Dr. W. H. STONE, Lecture: on Physics at St. Thomas’s Hospital. 

With wumerous Illustrations. 
‘This is an excellent little text-book, well adapted for students ef the 
em, > Science and AreClasses, but also of considerable value te those who desire 
to de something more than cram. The student of acoustics will find ita 
very acceptable help, and a ‘stepping-stone to the more elaborate works op 
@ the subject, while the musician will find in its pages mformation which may 
be of great assistance to him in the acquisition of his art.”--Angléshk 


i Mechants. 
- ° MACMILLAN & CO. London. 









TO ASTRONOMERS. 


@-_ Intending Pyrchasers af ‘Telescopes should send for “ Hints on Silvered 


Glass Reflecting Telescopes,” by G. CALVER maker of the 37-inch 
Ealing Reflector, &e.), and ** ppefdix,” containing importent Testimanials: 
as to their efficiency, &ẹ,&c. Post free Nine Stamps. 


G. CALVER, F.R.A.S., . 

e* HILL HOUSE, . 

e WIDFORD, ° . 
CHELMSFORD, 

N.B.—Second hand ‘Reflectors and Refractors frequently for Sale. 


THIS © ~ 
MEDICINE 








Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigcrator of thé System, in cases of WEAKNESS 


AND DEBILITY, and is unequalled in Female Complaints, 





Second Edition, with Numerous Illustrations and Diagrams, Fcap. 8vo. 4s. 6d, : 


: ELEMENTARY 


LESSONS 


ELECTRICITY AND MAGNETISM. 


BY SILVANUS P. THOMPSON, B.A, D.Sc. F.R.A.S., 


Professor of Experimental Physics in University College, Bristol. , 


“ An excellent little text-book. . . . The book contains a large amount of information, cleasly stated, assisted by useful figures, 
2? and furnished with exercises. . . . It is a book which we may commend to the beginner as an excellent introduction to the subject.” 
A 2 


— Westminster Review. 


4‘ We have at present met with no elementary work on the science which deals with it in a more genuinely scientific manner. 


. . » The author is thoroughly master of the theory of the science and of its various practical applications - 


. » the lessons are 


admirably arranged. The work is a good text-book for schools, and is particularly well adapted as an introductory work for those 
who intend to carry on the study into its more advanced stages,”—School Board Chronicle, _ 


© 


. MACMILLAN AND CO., LONDON., . 











- SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared im the above Series. 


MICHAEL FARADAY. r 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 
JOHN TYNDALL. 

. - GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. . 
SIR CHARLES WHEATSTONE. ‘se 
SIR WYVILLE QHOMSON. 
ROBERT WILHEM BUNSEN, 


- o 
- rof : aupresstons 


. 
N e . 


SIR WILLIAM THOMSON. 
HERMANN L, F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. ` 

. J. LOUIS R. AGASSIZ , 
JEAN BAPTIŞTE ANDRÉ DUMAS. 
RICHARD OWEN. 
JAMES CLERK MAXWELL. 


ADOLF ERIK NORDENSKJÖLD. ~ A g - 
of these, pPinted on India paper, may be had from tkg Publishers, price $s. cach, or , 

e the Set of 19,Portraits in a Handsome Portfolio for £5 carnage paid. Sy 

. BHE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. é - 

. Cheques and P.0.0.s payable to MACMILLAN & CO, 

OFFICE OF “NATURE? %9, BEDFORD STREE#, STRAND! ‘ 


ic .. ` MACMILLAN & COs LONDON, W.C. * * 
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e 
r E “ SECOND EDITION, THIRD THOUSAND. l 
ba r 
aa ‘NATURAL RELIGION. on o t 
‘ee: . By the Aathor of “Ecce Homo.” 8vo. gs. ° 


‘Tf it be th a of genius to interpret the age to itself, this is a work of genius. It gives articulate expression to the strivings 
of thé times. uts plainly the problem of these latter days, "and so far contributes to its socution. . . No such important contriba- 
‘tion to the taei of the time has been published in England since the appearance in 1866 of ‘Ecce Homo,’ That the same man ` 
should kave written both hocks; that none but himself can be his parallel, argues a unique crder of mind. He ig a teacher whose 
„words it is well to listen to. . .¥ A book wfich we assume wil be read by most thinking Eaglishmen.” =- Zhe Athenasim. 

` e ° 
° < e —_— a 


MR, GEORGE HARWOOD’S NEW BOOK. 


AHE, COMING "DEMOCRACY. By GEORGE HARWOOD, Author of 
‘t Disestablishment,” &c. Crown 8vo. 6s 


“ Mr. Harwopd brings to the consideration of.tke qualo discussgd Sak Scales common sense, and knowledgé.”—S?, o. 
Fames’s Gazette, Z 





Now reid,” Crown Svo. ` Price FOUR SHILLINGS and SIXPENCE, 


A MEMOIR OF DANIEL MACMILLAN. By Tuomas Huemes, ` 


2 C. With a Portrait, Cees on steel by E H. Jzsks, from a painting by Lowgs Dickinson, Crown 8vo. -4g. 6d, ` 


A, HISTORY oF COAL MINING IN GREAT BRITAIN. By. 


. ROBERT L. GALLOWAY, author af ‘‘ The Steam-Engine a and its Inventors,” &c. ‘Crown 8vo, 75. 6d. 


LIGHT ; a Course of «Experimental Optics, chiefy. with the Lantern. 


By LEWIS WRIGHT. With nearly 200 Engravings and Coloured Plates. Crown 870. 75. 6d. 


“ Mr. Wright has ¢ndeavoured in this volume to play the part of teacher . . . and presents the reader with a course of experi- w 
ments illnstrative of the physical realities which underlie the phenomena of light and coloar, . ... The articles ‘On Optics with 





. the Lantern’ form one of the most interesting and valuable works on experimental optics thet have yet been published,’ '— English 


Mechanic, 


- ELEMENTARY CHEMICAL ARITHMETIC. With 1100 Eroblems 


by SYDNEY PUPTON, M. A, Assistant- ‘Master in Harrow School. Globe 8vo. 55 


WORKS BY THE LATE. W. STANLEY JEVONS, LL. D, MA, F.R.S, 


THE PRINCIPLES OF SCIENCE. A Treatise on Logic and Scientific 


Method. New and Cheaper Edition, revised. Crown 8vo. 125. 6d, 


- THE, SUBSTITUTION OF SIMILARS THE TRUE PRINCIPLE 


OF REASONING. Derived fromea Modification of Aristotle’ s Dictum. Fcap, 8vo. 2s, 6d, 


ELEMENTARY LESSONS- IN LOGIC: Deductive ` “and Taduse 


With copious Questions and Examples, and a Vocabulary of Logi@l Terms. New Editon. 18mo. 35. 6d, 


~ PRIMER OF LOGIC. ` 18mo. Is. (Macmillan’s Science Primers). 
THE THEORY ÒF POLITICAL ECONOMY. “‘Beeond - Edition, 


Revised ard Enlarged, with New Preface, &c. 8vo. ros, 6d.  _ er 


-PRIMER OF POLITICAL ECONOMY: "18me. = (Maciiliai 


Science Primers). 


- STUDIES IN DEDUQTIVE LOGIC. A Manual, for ae Crown j 


8vo. 6, hy -e 
- 


. THE STATE, IN "RELATION TO. LABOUR? Cipa 810, 85 6a. 


(English Citizen Seriez. ).- 
o . x . . e 
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“Moss, MACMILLAN &°.C0’S: NEW BOOKS. 
° OS NATURE SERIES. NEW VOLUME. ng 2 s, 
" THE SCIENTIFT =. EVIDENGES OF ORGANIC - EVOLUTION. 
By G. ih ROMANES, M.A., >i -D., F.R.S., „Zoological Secretary to the Linnean Society. Crogan vO. 25,60, a é 
° Ea CLASSICAL SERIES. NEW VOLUME, i AZ... ` 
“LYSIAS—SELECT ORATIONS. Edited with’ Introduction — and 
Notes. By E, S. SHUCKBURGH, M.A. Fcap. 8vo. 6s, . , SE 
ay 7 MACMILLAN’S FOREIGN SCHOOL CLASSICS. _ NEW VOLUME. i B a 
' MOLIERE L’AVARE. Edited by Lovis M,.Moriarry.. 18mo 
.- . ' ENGLISH SCHOOL®CLASSICS. NEW VOLUME. r E 
DRYDEN—SELECT PROSE WORKS. Edited, with Introduction 
and Notes, by Professor C. D. YONGE. Fcap. 8vo. 25. 6d. 


MACMILLAN’S ELEMENTARY CLASSICS. NEW VOLUME. 


mi “XEN OPHON-—ANABASIS, Book I. Edited by A: S. WALPOLE, WA. l 


Sag Formerly Scholar of Worcester College, Oxford With Introduction, aie tin ss &c. 1mo, 1s. 6a. 


e . 
GOLDEN TREASURY SERIES. New VOLUME. 


WALTER SAVAGE LANDOR, SELECTIONS FROM THE 


~ WRITINGS OF, Atranged and Edited by Professor SIDNEY COLVIN. 18mo. 4s. 6d. 


“ It would be difficult to imagine a greater service to the ‘reading world than Professor Colvin has rendered in this volume, 
. this beautiful little book.” —Zhe Atheneum. 





Now ready, 2 Vols. Crown 8vo. Price NINE SHILLINGS. 
THE BURMAN; his Life and Notions. By Saway Yor. 2 Vols. 
Crown 8vo. 9g. 


- © A very remarkable book. . There is so much that is interesting and sila in almost every chapter of these two 
volumes that the SAT has been what to select. They have attractions for all classes,”—¥ohn Bull. 





_. Now ready, Uniform with “ Democracy. i? Crown Svo. Price FOUR SHILLIN IGS and-SIXPENCE. 
THE BURGOMASTER’S WIFE; a Tale of the Siege of Leyden. 
By Dr. GEORG EBERS, Author of ‘‘ The Egyptian Princess, ”&e. Translated by CLARA BELL. Crown 8vo. 4s. 6d] 


“Dr. Ebers has worthily treated one of the” greatest incidents of European history. . The story he bas interwoven with 
historical fact is full of human intere€t, and no detail of thagmanners of the time has oa omitted which could give realityto the 
picture, ”—Daily News. ` 


DICKENS. DICTIONARIES. 


Each 1s; Cloth, 15, 6d. New Editions for 1882 are now ready. : 
DICKENS'S ‘DICTIONARY OF LONDON a, | j 
DIC ENS'S DICTIONARY OF THE THAMES 

ICKENS’S DICTIONARY OF PARIS, --e ¢ 


A d . Which has been sometime in preparation, is now ready. e e 


- DICKENS’S CONTINENTAL ABC RAI EWAY GUIDE 
; e: „5B Published on me First of every Month. Number for SEPTEMBER now ready. wore Is. 





e ~ 
m . MACMILLAN AND Co. LONDON, W.C. .' ma 
Bo T A O E V ee 


: Prinfedeby R. Crave SONS, -AND TAYLOR, at 7 and®8, Bread Street Hill, Queen Victoria Street, ® the City of London, and published by 
e oMACMILLAN AND Co., at the Office, 39 and go Bedférd Speck, Govent G&rden. —Thyrsvay. Augest 31, 1882. 
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i A WEEXLY ILLUSTRATED JOURNAL OF SCIENCE 


Mg “To the solid ground 
5 Of Nature trusis the mind which builds for aye? — WORDSWORTH 








No. 671, VOL. *26] 


“THURSDAY, SEPTEMBER 7, 1882. 
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ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANEMENT, LONDON, S.E. ° 


The WINTER SESSION of 1832-83 will commence on OCTOBER and, 
when an Introductory Address wf. be delivered by Dr SHARKEY; at3 p.m 

Twa Entrance Science Scholarskips of 100 and £60 respectively, open 
to all firseyear Students, will be ofered for competition The Examination 
will be held on the 4th, sth, and €th of October, and the subjects will be 
Chemistry and Physics, with either Botany or Zoology, at the option of 
Candidates 

Special Classes are held throughout the year for the “‘ Matriculation,” 
“PyYeliminary Scientific,” and a 
University of London. 

All Hospital Appointments are open to Students without extra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, a@also several Silver and Gold Medals, 

The Fees may be paid in one sum or by instalments. Special entries may 
be made to Lectures or to Hospita. Practice, and special arrangements are 
made for Students entering ın their second or subsequent years, also for 
Dental Stud=nts ard for qualified Practinoners. 

Several Medical Practitioners and Private Families residing in the neigh» 
bourhood receive Students for residence and supervision, and a register of 
inspected ad approved lodgings is kept in'the Secretary's office 

Prospectuses and all particulars may be obtained from the Srcretary. Dr. 


GITLESPIE. A 
j ar W. M. ORD, MD, Dean. 


PHILOSOPHICAL INSTRUMENT 


Maker wanted for Professor Stuart’s workshops, Camb. Universite, 
Must be% first-rate hand of wide experience, preference given to a mau 
who can use Engmeers’ Machine Tools —Apply by letter, stating wages 
required, to Jas. Lyon, Demonstrator, 


MAPPIN & WEBB’S 
Ke S| ae i CHESTS 












PLATE 
CUTLERY 


COMPLETELY 
FITTED. 


©All Sizes in Stock. 


- SPECIAL 


FREE: 


Ce 
OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, | CITY, 


p LONDON. 
e MANUFACTORY—The Royal P’ate and Cutlery Works, SHEFFIELD 
j .- e R © ® ` 


, i . 


DETAILED LIST - 


atermediate M.%.’’ Examinations of the 


my 


[All Rights are Reserved. 








































































































A COLLINGS 

JOHN BROWNING begs to inform Scientific Gentle- 
men that he has by Request reprinted Mr. Rand Capron’s 
Paper, “A Plea for the Rain-Band,” which appeared ir 
the Meteorological Magazine. At Mr. Rand Capron’s 
desire, he has also prepered a special Spectroscope which 
will give Spectra that are comparable with the illustrations 
in Mr. Rand Capron’s Paper. This Instrument will be 
found the best Spectroscope yet contrived for Predicting 
rain by means of Spectroscopic observations. The price 
of the Instrument is £z 10s. A Copy of the Paper, “A 
Plea for the Rain-Band.” will be sent with each Instru- 
ment, or can be had separately upon receipt of 4 stamps. 


FON BROWNING 
Optical and Physical Instrument Maker to HM. Govern 
63, STRAND, LONDON, W.C. 


TRAVELLERS’ ECIENTIFIC REQUISITES, 


2l, 



































ANEROID BAROMETER with ALTITUDE SCALE, THERMOMETER 
and COMPASS in Fig: Pock& Case, various Forms, 


£7 $5, and £8%s, . 
Price Lists of Instruments free by post. e 


NEGRETTI & ZAMBRA, 
Opticians and SceRisfic Instrument, Makers » 


2 : 
. To Her MAJESTY THE Ĝuzen, 


hg HOLBOR VIADUCT. 
Branchesg45, Cornkall: and 122, Regent Sweet 
e ei k . 
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. ~.UNWERSITY (MANCHESTER). 


. Pa SESSION 182-3. 
Principat—J. G. GREENWODD, LL.D. : 
I1.—DEPARTŅENT OF ARTS AND LAW. 
Gréek—Hulme Professor, J. G Greenwoot, B.A. Lond, LL D. Camb, 
+. Fell. Univ. Coli Lond 
<~ Latin and Sopan Philology —Prof A S Wilkins, M.A Camb. and 
Lond St And, Fell. Univ. Coll Lond. 
Ward, LL.D. Glas., M. A, 


English Litergture and History—Prof. 4 WwW 
late Fell. of St. Peter’s Coll Camb. 

English Language Saag Professor, T. Northcote Toller, M A, late Fell 

Christ's Coll. Cam 


ee oLagic and Mental ay Moral Philosophy—Prof Robert Adamson, MA. 


s Political Ecosomy—Prof J. E. Crawford Munro, LL D., Faulkner Prof. 
of Polt. Econ. and Com. Science, and Cobden Lecturer ın Polit. Econ. 
ai Jurisp-udence and Law—Prof. Alfred Hopkinson, M.A, BC.L, late 
5% $ Stowell Fell of Univ. Coll Oxford, Prof. J E Crawford Munro, 
LL.M. Canb., LL. 
a + Oriental Lace Prof T. The odares. 
French Language and Literature —Lecturer, J, F. H. Lallemand, B -ts-Sc 
German Language and Literature—Lecturer, Herman Hager, Ph D 
` Freehand Drawng—Lecturer, Will am Walker. 
Harmony ani M alcal Co nposition -Lecturers Edward Hecht, Henry 
“yes, Mus 


P * 
e 





II.—-DZPARTMENT OF SCIENCE AND ENGINEERIN: 
Pure Mathematics—Prof Thomas Barker. M. A , late Fell. Trin. Coll, Camb. 
Applied Mathematics—Beyer Professor, Arthur ‘Schuster, PhD,FRS 
Paysics—Langworthy Professor, Balfour Stewart, LL.D M A Edmb., 
F.R.S. ; Prof Thomas H Gore, M.A. Edinb. 
_ Civil and Mechanical Engineering, Geometrical and Mechanical Drawing— 
Fis ee Professor, Osborne Reynolds, M A., F R.S., late -Fell. Queen’s 


Chemisty and and Metallurgy—Prof. H. E. Roseae, LL.D., Ph D., V P.R.S. 
i Organic Chemistry —Prof. C. Schorlemmer, F.R.S 
ee ° Zoology —B: syer Professor, A Milnes Marshall, MD, MA, D Sc., Fell 
ohn’s Coll Camb 
. Botany—Prof, W_C. Williamson, F.R S. 
ha Physiol ‘By and Histol gy--Brackenbury Professor, Arthur Gamgee, M D. 


~ Kdinb., F.R. 
Selsey and Paleontology, Physiozraphy—Prof. W. Boyd Dawkins, M.A. 
xon, F. 
Mineralogy: ‘and 4 Petrology—Lecturer, Shales A. Burghardt, Ph. D. 


t 
tos eo. bs a 


7 a $ in MEDICAL DEPARTMENT—SESSION 1882-3, _ 
DEAN OF THE Mepicat Scuoo.: ARTHUR GAMGEE, M. D., F.R.S. 
WINTER SESSION. - 


‘ Physiology and Histology-~Brackenbury Professor, A. Gamgee, M.D., 





Anatomy, Descriptive and Practical—Prof. Morrison Watson, M.D., 
Comparative atomy Bror A. Milnss Marskal, Dy M ‘A.. D.Sc. 

~ Chemistry--Prof. H. E. Roscoe, Ph D., V.P.R. 
Organic Chemistry—Prof. C. po setae P R.S. 
Clinical Medicne—Prf-William Robert, M D. F.R.S., F R.C P. 
Principles and Practice of Medicine—Prof. John E. Morgan, ie D., F.R.C.P, 

d Surgery—Prof, Edward Lund, F.R.C S. 

Practical Surgery—Thomas Jones M.B , B.S, F.R.C 
Pathology and Morbid Anatomy— Prof, p3 Dreschfeld. Şa. D, MRCP. 
Surfical Pathology—Alfred H. Young, M.B, F R.C.S 





2 SUMMER SESSION, 
Practical Physiology and Hist slogy—Brackenbury Professor, A. Gamgee, 


Pr&tcal Anatomy—Prof. Morrison Watson, M.D., F.R.S.E 
Midwifery and Diseases of Women—Prof. John Thorburn, M. D., M.R.C.P. 
Diseases of Children—Henry Ashby, M.D.. MLR.C P. 
č Materia Medica and Therapeutics—Prof. D. J. Leech, M.D, M. R.C P. 
j Medical Jurisprudence—C, J. Cullingworth. M.D., M.R.C, P. 
Hygiene and Public Health—Arthur Ransome, M D., M.A. e 
Practical Morbid Histology—-Prof. J. Dreschfeld, M. D, MRCP, 
Mental Diseases—George W, Mould, M-R.C.S. 
Ophthalmology—Wavid Little, MD 
Operative Surgery—Thomas Jones, M.B., B.S. F.R.CS. © 
"a Practical Chemistry—Prof, H. E. Roszoe, LL.D., V P.R.S. 
* Comparative Embryology Prof A. Milnes Marshall, M.D., M.A., D.Sc. 
“Botany—Prof W, C Williamson, F.R.S. 


E p IV.—_DEPARTMENT OF EVENING ChASSES. 


Classes conducted by the Professors and Lecturers of the College and 
external Lecturers are held duringghe Winter Months in nearly all the Arts 
and Science Subjects. 

The NEXT SESSION will ge in the several Departments on 
October 2 and following days 

$ + Candidates for admission m@t not Se ugr fourteen years of age, and 
. - hose undew sixteen will be required to pass a Preliminary Examination in 
= ByglsheArichmetic, and Elementary Latin. 
Departments gid of entrance and other 
Scholarships) amountfhg in thé aggregate to about £1,500 a year, may be 
obtained at MreCornisn’s, Pie illy,-and at other Booksellers in Man- 
chegtem, and they wil be fsrwarded from the College on application. 


rospectuses of the sev 


e e . a J, HOLME NICHOLSON, Registrar. 
e. ° 
. Sug? 4s e s 
‘ e e : . 
3 j . e : 
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VICTORIA UNIVERSITY, œ 
*. >. MANCHESTER . -` P 
$ e sEssI0# 1882-3 ° ST 


Seago tal Intermediate, and Final Fxaminanons’ fur the Degrees of * 
B.A, and B.Sc. will be held m the Owe College jn Octofer nest, à 
* commencng on the 4th. $ 

‘the Prel ninary kxamnation is opgn to aM persons who have Mayricu- % 
ated, the other Examinations only to those who ha@ studied ina gales of 
the Un versity. 

Persons desiring to Matriculate can do so bygaitending at ihe Reg strar’s 
Office in the*Uwens College, Manchester, between the hours of rr a.m. and 
rp.m,on ay day from Uctober and, to“October yth inclusive? @on any 
subsequent ‘luesday in Uztober, 


Copies of the Statues and Regulations the University will be 





forwarded on apphcat.on. om ee 2 “e 
ae . A A: RENTLEY, Registrar. | * 
. e MICROSCOPES. R 
Unequalled bany. other Maker atthe same Pri Trendig Purchasers 
should apply tp the Manufact er, k A 
EDMUND WHEELER, x ao 
48N, Tollinzton Road, Holloway, N , London. 7 4 pe 





LIVING SREGIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, NATURALISTS’ an ande MICROSCOPISTS’ 
. STUDIO, 37, NEWHALL STREET, BIRMINGHAM. 


T. B. has last week sent to his subscribers Raphidiophrys pallita, 
with drawing and description He has also sent out Melicerta ringens, - 
Limnias ceratophyllz, Stephanoceros Eichornti, Hyaledaphnia~ ahi 
bergensis, Ritvulana viridis, Cosmarium botryts, &e 

eWeekly Announcements will be made, in this place of Organisifis T B. 
is supplying. 


Specimen Tube, One Shilling, post-free. x - 


Twenty-six Tubes in course of Six Months for S: ubscription or & z ts. 
or Twelve Tubes for tos. 6a 5 £ 


Portfolio cf Drawings, Seven Parts, 1s. each. % 


ASTRONOMICAL TELESCOPE, Second- 


Object-glass with Finder on Pi lar 
and Claw Stand, one Terrestrial and wy Astronomical Eyepiece-, 
powers 50, 89, and 100 diameters. Price £18 tos , cost £30, as perrect | 
as new. Apply to Jonn Browne, 63, Strand, London. W.C 


MR. RICHARD ANDERSON, F.C.S., - 


Member of the Society of Telegraph Engineers and Electncians, makes 
ecialry af testing Lightning Conductors, and advising as:to the best 

ie le of applying them to-Public and Private Buildings.—Leadenhall 

‘House, rcr, Leadenkall Street, London, E.C. * 


THE MIDDLESEX HOSPITAL. 


Thé WINTER SESSION wilfopen on MONDAY, OCTOBER and, with | 
an Introductory Address by R W. LyeLt, Esq. ‘The Medical School, 
which ‘has lately been considerably enlarged, provides the most complete 
means for the education of Students preparing for the University of London, 
the Colleges o? Physicians and Surgeons, and the other licensing bodres. 

Two Entrance Scholarships of the annual value of £25 and £20 per ~- 
annum, tenable fortwo years, and a Science Scholarship; value £50, will be 
competed for on SEPTEMBER oth and following days. 3 

: Further snformation may be obtamed from the Dean or the Resident 
Medical Officer at the Hospital. 
- ANDREW CLARK, Dean 


THE MASON SCIENCE COLLEGE, . 
: BIRMINGHAM. 7 

i eSESSION 1882-83. : 
: Department of Sciene and Arts. 
The SESSION will COMMENCE on TUESDAY, the 3rd ‘of October, _ «a 


1882, . 
Students under siateen-years of age are required to pass a preliminary 
examination 
au Departmen ts of the C. ollege are open to both Sexes on the same Terms. 
Calendar, containiag full information as to the Classes, Fees, &e , 1> 
once by Cornish BROTHERS, New Street, Birmingham Price zs, 


by post, 25 4a e i 
Y PRM SEA ; GEO. H. MORLEY, Secretary. 


hand, by Negretti and Zambra, 3 











n AO 
~ SCIENCE AND ART DEPARTMENT. 


NORMAL SCHOOL OB ’°SCIPNCE AND 
. ROYAL SCHOOL OP MINES..." 
SOUTH KENSINGTON AND JERMYN STREET. 


The SESSION 1882-83 will open on OCTOBER and, 1882 The Prt- 
spectus may be obtained from the Keaist&ar, Normal Schosl of Science, 
South Kens.: ngtcn, SW. . ” 
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CITY AND GUILDS’ OF LONDON. 
x INSTITUTE. ‘ 
TECHNOLOGICAL*E XAMINATICONS 1883 

The gext EXAMINATIONS in TECHNOLOGY will be held at the 
different centres ghroughout®the kingdom on the evening of Wednesday,®- 
May 30th, 1883 - 

Teachers desiring to form Classes should apply at once to the Director and 
Secretary of the Institu®& - ya 

Listeof Subjects m which the Examinations will be held, as well as the 
General Conditions of Regisgration of Teachers, and of payment on results, 
can -be obtamed by application to the Central Office, Grestamn College, 
Londor@ E.C. % ° e 


PHILIP MAGNUS, Director and Secretary ` 
HONG SON G OBSERVATORY. 


Candidates for the post of Director of the Astronomical, Magnetical, and 
Meteorological Observatory about to te established at Hong Kong are re- 
tested to apply by letter to the Asgronomer Roya Royal Observatory, 
Teenwic. The salary is two thousagid four hundred Dolars per annumg 
with a free residence. @ ` 





Salis = 


GEOLOGICAL—a dvertiser 422) indefatiga- 


© ble hard worker and excellent Palgontologist, desires situation in con- 
nection with Museum or otherwise, at moderate salary Could supply 
very l#+ge and valuable Geological CiM@ection.—H , 106, Finch Road, 
Handsworth, Birmingham. = 





ADVERTISER (Assoc. R.3.M., F.G.S.), 
seeks an immediate engagement in which a thorough Scientific Educg- 
tion would be required. Geology preferred Unexceptionable refer- 
ences —G. C., 10, Cottage Road, Eaton Square, S.W 


MINERALOGY AND GEOLOGY. 


Mr SAMUEL HENSON has now on hand a LARGE and EXTRN- 
SIVE COLLECTION of ROCKS, 

Also Fine Examples of the fallowing Rare Minerals :—-SELEN BISMU- 
THINE, CASTOR, ACANTHITE, H&SSITE, POLYBASITE, REAL- 
GAR, BKMANNITE, TANTALITE, CROCOISITE, EMERALD and 








- TOPAZ on MATRIX, and LANARKITE 


POLISHED MICROCLINE, GREEN AVANTURINE, &c, &e. 
Hammers, Chisels, and Hammer Straps 


° PRIVATE LESSONS AND EVENING CLASSES, 
s i Blowpipe Cases and Apparatus. 
5 bs Catalogues free. 
SAMUEL HENSON, f 
277, STRAND, LONDON, 
Opposite Norfolk Street. 


GEOLOGICAL HAMMERS 


OF NEW AND IMPROVED PATTERNS AND MATERIALS. 
» 
A large and new Stock fcr selection for all kinds of Geological Field Work. 








Drawings of Patterns and*Prices*on Application 


Slings of best make for Hammers, &c ; also Clinometers, Pocket Lenses, 
Chisels, Collecting Bags, and all necessaries for outdocr geological work, at 


JAMES R. GREGORY’S 


` Extensive Geological Repository, 
88, CHARLOTTE STREET, FITZROY SQUARE, W 


| GEOLOGISTS’ HAMMERS. 


Pick-shaped Hammers, 3s 6d, 4s., 4s 6d.; Square Head and Cutting 
Edge, 2s. 3d , 25 6d., 35s Geological Survey Hammer, 5s Hammers for 
Tgneous Rocks, 4s 6a,6s Tmmming Hammers, 1s 6d, 15 9d, 25 3d. 
Portable Hammer and Chisel in Case, 6s 6d., 7s 6d., 8s 6¢ Steel Chisels, 
es 1s 62 Strap and Hammer Holder, &, 3s. Glass-capped Boxes 
rom ts per dozen. Card Trays from 4s 6d. per gress Specimen Tubes 
from 6d per dozen. A 





Catalogues Post Free 
THOMAS D. RUSSELL, 
! 48, Essex Street, Strand, London, W.C. 


DIAMONDS IN MATRIX. >» 


R. C. NOCKOLD, Diamond and Orien@l Stone Cutter and Dealer, has 
for sale Specimens of the above ; also Cut Precious Stones in all Colours. 


A Precious Stones vflued and bought i 
. y FRISH STREET. SOHO. W 
2 = 2 


ELECTRICAL AND SCIENTIFIC APPA- 


RATUS —New Edition of our complete and comprehensive Descriptive 
i Catalogue of Electne A®phances, Instruments, and Materials, fully 
x Illustrated 72 pages, y®st free, Four Stamps. Special Terms to 
Science Teachers aude Schools. —H. and E. J DALE, Manufacturmg 

e 








e Electricians, 4, Little Britain, L-ndcn, E.C 
2 
ig 2 
2 e 
ee - A e s À 


UNIVERSITY COLLEGE, LONDON, 


FACULTY OF SCIENCE, INCLUDING THE, D} PARTIENTS 

OF ENGINEERING AND CHEMICAL AND N RCMANICAL 

. TECHNOLOGY. a é 
*The SESSION will open on TUESDAY, OCTOBER 3rd 2S 2 

For detailed Prospectuses cf the Coursee of Instructi n, Exhibitions, 
Schclarships, &c., apply to the College, Gower Street, W C. -~ > 


TALFOURD ELY, M A., Secretary. ® 
` P Di 


BEDFORD COLLEGE, London iforLadies), ` 
+8 and o, York Place, Pertman Square —The Sessicn will begin on 2 
THURSDAY, October ız One Arnott Sch: larship wi!l be awarded f 
by open competition. Candidates to send in their nimes before 


September 30. P 
F. KENSINGTON, Hon. Sec 


JOURNAL OF THE SOCIETY OF 
TELEGRAPH ZNGINEERS AND OF 
ELECTRICIANS. 


Edited by Prof Ayrton, F R.S. No. 43, containing Illustrated Papers on 

uf Measuring Instruments usec in Electric Lighting and Transmission of 
Power.” By Profs W. E Ayrton, F RS, and John Perry, M.E. 

“Some Measuring Instruments as used by Messrs, Siemens Bros.” 
Dr Eugen (bach . 3 

“A New Method of Determining Large Electric Currents and very Low 

esistances ” By Lieut. > Cardew, R E e 

“The Organisation and Operati ns of the Field Telegraph Corps in the 
Transvaal, 1881.” By Lieut A. H. Bagnold, R E. 

‘*Submarine Mining"? By Major Armstrong, R E 

Rules and Regulat ons for the Prevention of Fire Risks from Elegtric Light- 
ing, as recommended by tke Society ` 

Together with Original Communications on ‘‘ Michel Gloesener ” ; ‘ The 








Bye $ 


Technical Education of an. Electrical Engineer,” &c ,&. and Abstracts - 
from var.ous Periodicals s 
Price Four Shillings. > > e *@) 


E & F.N SPON, Charing Cross. 





* 


LELECTRICITE” * 


` Chaque‘ Samedi, 16 rages, grand in 8vo, 2 colonnes, 


REVUE AEBDOMADAIRE, 


Scientifique, illustrée, spéziale, seul journal tenant les lecteurs @: 
au courant de toutes les expositions électriques, et de tous les 
progrès de l’électricité. re 
Rédacteur en chef: W. de FONVIELLE. 
E, de CLISSON: Directeur. 
$ « Subscription Yearly, 16s. ; Spx Months, 9s. 
7 Agency for England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 
26, Bupe Row, CANNON STREET, LONDON. ə- 
Specimen Copy sent post free. 





16s per Ann., 2os Post Free. 
DER NATURFORS CHER., 


Wochenblatt zur Verbreitung der Fortschritte in den 
Na urwissenschaften. 


Herausgegeben von Dr. WILHELM. SKLAREK. é 
Weekly Periodical devote@to Natural Science 52 Nos., 16s Speci- > 
meJ. Numbers may be had thrcugh any Foreign Bookseller 1882 will com- 
mence the XVrle volume 
Berlin: DUMMLERS, 77, Charlottenstrasse, 5 W., gnd all Booksellers. f 
ate. , 
À THE ZOOLOGIST: . 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J E. HARTING, F.L S., RZ.S., Member of the 
British Ornithologists’ Union , contains—~ 

Original Asticl&s by well kncwn naturalists in every branch of zoology ; 
habits of als; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration British fresh-water fish; new or - 
rare manne fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the hapas and habits of the species, and 
other matters of general interest to t€ove who delight ın natural history 
Reports of the Linnean, ZooScical, and En®omological Societies. Reviews 
of natural history books Ceasional translations from foreign zcologieal 4 








journals of important and interesting articles in various branches of z¢ology. -æ 
‘Lhere are occasional woodguts. . 
JOHN VAN FOORST E Paterdoter Row» n 
Š 2 
WANTED, a Copy og NATURE, Nos 618.—Awagess, 
è» Ofictof NATURE, ¢9,Bedford Street, Strand. bd 
Bs ia ` : e 
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A DICTIONARY OF MPSIC AND MUSICIANS, 
. `. . BY EMINENT WRITERS, ENGLISH AND -FORBIGN, ”' 
5 Eprrep sy GEORGE GROVE, D.C.L. , ° A 
¥ z ; Zz 


of 


Vols. I. and II. —Price 1s. each. . 


Vol. I Ato IMPROMPTU. Vol. II. IMPROPERIA to FLRIN SONG. 


Demy Bvo, clath, with Jilustrations tn Music Type and*Woodcut. °Also published, in Quarterly Parts, Parts A 
to XIV., price 3s. 6d. each. Farts XV., XVI., price 7s. Cloth Cases for binding Vols. I. dud IL., pr Ue IS. eneh: 
TO BE COMPLETED IN THREE VOLUMES, ° . s 





“ Dr. Grove’s Dictionary will be a boon to every intelligent lover of music.” —Sagurday Review. ` x 

“ What is modestly called a ‘Dictionary’ might have fairly been entitled an ‘Encyclopedia,’ for the editor 
has included in his scheme everything that belongs to music, or is allied, or is even distantly related to it., It 
- wouldebe a great mistake to regard this work as useful only for the purposes of reference. It isa collection of . 
interesting and valuable articles on all kinds of musical subjects, which amateurs, who take a genuine interest 
in the art they profess to love, will read from beginning to end.”—Daily News. 

e “We now take leave of this ‘ Dictionary,’ recommending it heartily to our readers as full of instriction 

and amusement.” —The Times. 

“As a complete account of. the biographical as well as technical materials relating to the art of music 
‘nd its history, Mr. Grove’s Dictionary is without precedent in England.”—Quarterly Review. 

“The work, when complete, will supply a want which has long been felt by amateurs and professors of. the 
art in this country.”—Zdlustrated London News. 

“This work promises to be for music what the best encyclopzedias are to general literature and 


æ science.” — Guardian. 
MACMILLAN & CO., LONDON. 


e PUNG BY THE LATE W. STANLEY JEVONS, LL. D., M.A., PRS. 








: THE PRIN CIPLES OF SCIENCE. A Treatise" on "Logic and Scientific 


@ Method. New and Cheaper Edition, revised, Crown 8vo. 125. 6d. 


THE SUBSTITUTION OF SIMILARS THE TRUE PRINCIPLE - : 


OF REASONING. Denved from a Modification of Aristotle’s Dictum. Fcap. 8vo. 2s. 6d. 


ELEMENTARY LESSONS IN LOGIC: Deductive and Induetive. 


With copious Questions and Examples, and a Vocabulary of Logical Terms. New Edition. 18mo. 35. 6d. 


j PRIMER OF LOGIC. 18mo 1s. (Macmillan’s Science Primers). 
THE THEORY OF POLITICAL ECONOMY. Second Edition, 
- Revised and Enlarged, with New Preface, &c. 8vo. tos. 6d. 

PRIMER OF POLITICAL ECONOMY. 18mo. _ (Macmillan’s, 
stun IN Rupe CTIVE LOGIC. A anal for Students. „Cr own í 
YHE, STATE, o RELATION TO LABOUR.. “Crown "8vo. Bs. 6d. 

oo fo ae MACMILLAN &,CO., LONDON, W.C. ee : 
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SURSCRIPTIONS TO “NATURE.” 
` E i 
Yarly 2... 8. 


4. 7 
h eose 2e 0 S 
Half-yeatly . 


ase ee et ew IG OG 
*Qnartgly . we. 2. 2 ee ee 7 CG i 

“Tg the Uniced States, the Continent, and all places 

within the Postal Union :— s 


Ss a. 
Yearly . . 9. 1. 2 2 2 es 30 
e Half-yearly. . 68. 6 2 ew ee 5 
-Quarterly e- . . ~ es 8 0 


‘e+ 
Post Office ndiii to MACMILLAN & CO. 
e 


. CHARGES for ADVERTISEMENTS. 


Three Lines in Column 28.°6d. gd. perLine after. 
d 


£ s. 
One-Eighth Page, ‘or Quarter Cqjamn . . . 018 
Quarter Page or Halfa Column, . .°, 115 
e Half a Page, or a Column. . 2... r. 535 
@ Whole Page . . . . 7 ew ee 6: 6 


QFFICE: 29, BEDFORD Strf@r, STRAND, W.C. 
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KIRKES’ PHYSIOLOGY. | 
Tenth Edition, revised, with®2o Illustrations, post 8vo. 14s. 


KIRKES’ HANDBOOK of PHYSIOLOGY, 


By W. MORRANT BAKER, F.R C S., Lecturer on Physiology and 
Assistant: Surgeon to St Bartholomew’s Hospital, and Surgeon to the 
Evelina Hospital for Sick Children 
The Chapter on the Chemical Composition of the Human Body has beg 
in great part re-written; and the text has been much altered in many others, 
especially the Chapters on the Blood, Circulation, Respiration, Digestion, 
and the Nervous System. e 
About 60 new Illustrations have been ad@led. 


E JOHN MURRAY, Albemarle.Street. 


` TRANSIT INSTRUMENT. 


A POPULAR TREATISE ON THE USEOF THE 


TRANSIT INSTRUMENT, as applied to the Determination of Time, 
for the use of Country Gentlemen. By LATIMER CLARK, M.I C.E. 
A popular description of the method of obtaining accurate Greenwich 
time by the Transit Instrument. It also contains ‘abies of the Transit of 
the Principal Stars for 1882, calculated ın ordinary Greenwich time. Demy 
- vo, cloth, pos: free 5s 
J. FROST, 6, Westminster Chambers, London, S.W. 





Royal 8vo, &5 pp Half-bound (Roxburgh), with 
ulustrating 45 Species. xzos 6 


AN ILLUSTRATED ESSAY ON THE 
+ NOCTUIDÆ of NORTH AMERICA, with “A Colony of Butter- 
flies.”” By AUGUSTUS RADCLIFFE GROTE, A M , President of. 
the New York Entomological Club, &., &c , 
JOHN VAN VOORST, 1, Paternoster Row. 


< `R W. NEEVES, 
_ PHILOSOPHICAL INSTRUMENT 


AND 
’ INTENSITY COIL’ MAKER. 


> PRICE LIST, FOUR STAMPS. 


Four Coloured Plates, 





` s5, SIDMOUTH STREET, LONDON, W.C. 


NOTICE OF REMOVAL. 
, JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS, 
-73, FARRINGDON STREET, LONDON 


(Lare oF 5, Bripe ST, AND 2, Foster LANE) 
3 ° 


+ HOW'S ST UDENT’S M ICROSCOPE. How® MICROSCOPE LAMP: 


` © Reck Sections and other Objeqs for the Microscope. 


GREEK and ROMAN COINS. Catalogue: 
+ of the Collection formed by GEORGE SIM, FSA Scot., Edinburgh. 


4to, price 275, . 
MACMILLAN & CO, LONDON. e 
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LIGHTNING ‘CONDUCTORS. 


Experience, accumulated since the time of Benjamin Pfinktin proves 

conclusively that a Conductor made of Copper of adeqtfat® simggis he best 

of all appliances for the protectien of every description of building fromthe |, - 
s destructive effects of hghtning. 3 . 


NEW ALE: & Co’S 


PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Butldings and Shipping in all parts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also” @ 
the Cheapest Conductor ever offered to the Public. , 

It is simple in its application, no Insulators being required, and 1t costs @ 
only ONE SHILLING per Foo: for the standard size, which ensures safery ®© 
in any storm. 


R: S. NEWALL & CO., : ; 
139, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW. 
MANUPACTORY—GATHSHEAD-ON ‘TYNE. 


MR. BRYGE-WRIGET’S LATEST ARRIVALS. 


Minerals.—A very fine series of Siberian, Hungarian, and ® 
Elba #Minerals, a 

Gems and Precious Stcnes.—Alexandntés, Yellow, White, 
Orange, and Pink Sapphires, Sapphires 2 7) £ tole, Peridots, 
Moonstones, &c. 

A Series of Rare and Interesting Meteorites. a 

N.B.—Mr. Bryce-Wrights Great and Unique Suite of Cats’- 
Eyes, acknowledged to be-the finest known, are ndi on View 
for sale. g ` 


BRYCE-WRIGHT, . 

Mineralogist and Expert in Gems and Prectaus Stores, 

204, REGENT STREET, LONDON, W: 
(Formerly 90, Great Russell Street). 


"ISLEY & 
S. G. T & 


OPTICIANS, : 
172, BROMPTON ROAD, SW. 


(Close to Souzh Kensington Museum.) 


THE PHONEIDOSCOPE . 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
. action of Sonorous Vibrations, 


ws 








Co, F 


Being a visible demonstration of the Vibratory and Molecular Motion ot a ° 
Tekphone Plate 


The PHONEIDOSCOPE, wth 3 Dises, Bottle of Solution, Descrip e 
Pamphlet, &c., in Cardboard Bex, ros. ód. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY ~ 
S. C. TISLEY & CO., 172, EROMPTON ROAD, LONDON, S.W 


TELEPHONIC ELECTRICITY. Ali Matenals supplied for ~ 
Experimental Purposes. 


Price Lists of Electrical ana Acoustic Apparatus, with Drawings and 
Description of the Hecrmonograph Post Free, 2d. 


SECOND EDITION, 
"GRIFFIN’S . 


CHEMICAL. HANDICRAFT. . 


. 
. PRICE 42. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CRASSI IED, DESCRIPTIVE. 
Demy 8vo, 480.pp., Illustrated with-1,6c0 Woodcuts, bl e . 
. 
Most. Complete End Cheapest ist of d { pparakus: TA 
e S Z 


JOHN J. GRIFFIN ann SONS, 22, GARRICK STREET 
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5 PATRONISED BY HER MAJESTY THE QUEEN. z the reconmendatiof of W. Crooxes, Esg., F.R.S., and as exhibited at the 
‘ne n oe r g Pac} rical Exhibinon, Paris. ad 
First Prize Medals Brussels and Praes International Exhibifonsy E. DENT & CO., Makers of the Primary Standard Timekeéper of the 

Silver Medal CPystal Palace Electrical E&hibition. Royal Observatory, Greenwich. . ° 
m f paea Only Addresses :—§r, Strand, amd 34, Royaj Exchange, Lond@n. 
SANDERSON & COMPANY, N.B—Watcns canbe coe chi lane a” 
-> ELECTRIC ENGINEERS, BEST BLACK 4NK KNOWN. 
s ~ 7 . Ka 
MANUFACTURERS OF EVERY DESCRIPTION OF DRAPERS "INK (DEH ROIC). 

: LIGHTNING CONDUCTORS, DIFFERING FROM ANYTHING ELSE EVER PRODUCED. ` 
Sore Inventors or THe SOLID COPPER TAPE LIGHTNING CON- iti is : . 
DUCTOR in Continuous Lengths without Joints, as now being fixed by us Writing poate a Pau Olen, Pale earar pt * 
to Westminster Palace, the Royal Mint. the Royal Courts of Justice, ere y P i E Jreland. X 9 
the City of Lendon Schools, SS orb Embankn.ent, City Guilds Technica. levati E rngantly Full Black | Flows eag@y.srom the Pen. 

Ber KC Does not corrode Steel Pens, © Blotang-paper may be applied at the 
COPPER ROPE CONDUCTORS from Oxe SHILLING per foot. Is cleanly to ase, and not Hable toBlot. moment of wnting. 
s Ten be gained London, through Mente BARCLAY = a gamag- 
d treet, W. EDWARDS, ge; F. NgewgeRry & Sons, Newgate 
ELECTRIC BELLS, PNEUMATIC BEI LS, SPEAKING Street; J. Austin & Co, uke Street, Lizerpool; and tobe had ee 
` TUBES, &c. e Stationers. ° . 
PEERS EFA BEWLEY & DRAPER (Lus ited), Dubh. 
LEADENHALL HOUSE, e - - 
tor, Leadenhall Street, London, E.C. A CERTAIN 
(Late 44, Essex Street, Strand, W.C ) i REMEDY 
MUSEUMS AND COLLECTORS. = SUNDE Pee if 
Mr. DAMON, of WEYMOUTH, will forward an | Yor BAD BREASTS, OLD W » and SORES. 
abridged Catalogue of his Collections in Natural History | effectually rubbed on the Neck and Chest, it cures SORE 
Objects, including RECENT SHELLS (Foreign and | THROATS, BRONCHITIS, COUGHS and COLDS; and for 
° British), FOSSIL REMAINS, MINERALS, ROCKS, | GOUT, REEUMATISM, anfi all Skin Diseases it is unequalled, - 
MARINE ZOOLOGY, &c., &c., &e. ; ~ . 
Ma ere es ~ 
“LA SEMAINE FRANÇAISE: a Weekly | NORTE Apalan Jaan in Spies and orales eranen 
Newspaper and Review in the French Language, Politics, Literature, amonga anded Propnetors, Factors Farmers, Farm-bauliffs, and pthers 
g Science, Art, Varieties, Notes. Price sæ., through Booksellers, and at interested an the eerie of landed property throughout Scotland - 
£ the Railway Bookstalls. Office, 37, Southampton Street, Strand, W C d the Northern C ies of England. - 
"i and the Northern Counties of England. 
LA SEMAINE FRANÇAISE: Journal Français pour | The AGRICULTURIST has also a very considerable circulation on the 
f l'Angleterre Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, | Continent of Europe, America, Australia, and tye Colonies. $ 
æ- et Notes, Un exemplaire par Je: posté; sd, = timbres poste, bonne: The AGEICULTURIST is published every Wednesday afternoon in 
ment franco par la posteun an, 28S. 2d., six mois, 7s. 7d. Prix 3d. 


time for the evening mails, and contains Reports of all the principal Brit.b - 
and Irish Markets of the week, besides Te 
on the day cf publication. - 

The Veterinary Department is edited by one of the leading Veterinariar s” 
In the county, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. —— ~ 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultura! Society of Ireland, the Highland and 
Agricultural Society of Scotland, ti Scottish Chamber of Agriculture, 


chez tous les librairies et aux gares des chemins de fer. On s’abonne 
aux bureaux, 37, Southampton Street. Strand, Londres, W.C. 
: LA SEMAINE FRANCAISE,—“‘La Semaine Fran- 
‘ çaise’ has been brought out in Londen for the benefit of those English 
readers who may wish to study zontemporary French from all points of 
view, instead of confimng their reading to one particular. Gallic print. 
It certainly merits success, "Graphic. 


LA' SEMAINE FRAN CAISE.—* The numbers before 


egraphic Reports of those held 


us ar fl = good hings aa ee Tt zu be Sar botter for most = any and all the principal apne associations throughout Great Britain and 
one of the best papers pu! in Paris itself. e are much pleas : . 
. with the character of it, and believe it will be highly valued in all those _ Foe Advers addressing themselves to Farmers a better medium does 


many households where French is cultivated. The printing is very well 


o done.” —Queen. Price 3d. By post az Annual Subscription, payabie in advance, 14s. 


Offices—377, High Street, Edinburgh; and 145, Queen Victoria Street, 


Terms or SuBscriprion:— s d London, E C 
Three Months .. ove ase ove ove . 3 10 oa r 
Six + Sains hawk! ces Sore” Nest tate. Sg: Post-Office Orders payable to Charles Anderson, Jun., Edinburgh 
Twelve ,, $ M ove. ERY Gia ESTABLISHED 1843. f “ 





P.O O. payable to T SPANSWICK, at King Street, Covent Garden, W.C. 
e*Publishing Office, 37, Southampton Street, Strand, W.C. 


THE “HANSA” 


Published since 1864 in Hamburg. is the only independent professional 

= paper in Germany dedicated exclusively to Mantime Objects Essays, 

Critiques, Reviews, Reports, Advertisements. Strict eye kept upon te deve- 

lopment of Maritime Affairs in every respect. Every gecond Sunday one 

Number in 4to at least; frequent sepplements and drawings. Subscription 

ar any time, pregeding numbers of the year furnished subsequently. Price 

ras. for twelve months. Advertisements 4g a line widely spread by this 

. paper; considerable abatement for 3, 6, r2 months’ insertion. Business 

Office: Aug Meyer and Dieckmann, Harburg, Alterwall, 28 , Edited Ly 
W.v Freesen, MR, Hamburg, Alexander Street. 8 


On the rst of every Month, price Sixpence e 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
i Edited by Joun T. CARRINGTON, 
With tha Assistante of 
FREDERICK Bonp, F?Z.S. | Joun A. Power, M D, # 
Epwarp A. Firen, F L.S J. Jenner Wer, F.L.S. 
F. Bucnayan WHITE, M.D 
Contains Articles by well-known Entomologists on all Branches:of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Lif2-Histories, occurrence of Rarities, &c , there aie Monthly 
Lists of Duplicates and Desiderata 
Numerous Woopcur ILLILSTRATIONS, to the printing’ of which especial 
attefition 1s given, and occasional LITHOGRAPHED and Curomo-LitHo- 
GRAPHED PLATES. e 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. . 
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ê “THE ENTOMOLOGIST’S MONTHLY 
f MAGAZINE. ° «4 


Price Sixpence, Monthly, 2.Qpages 8vo, with occasional Illustrations 
« Conducted by C. G. Barrett, J. W Dovaras, R. McLacuzan, F R.S., 
E C. Ryg, F.Z S , E. Saunpers, F.L.S., and H T. STANTON, F.R S. 
This Magazine, commenced in $64, contains standard articles and notes 
à on all subjects connected wit Entcmologyfand especially on the Insects of 





THE BREWERS’ GUARDIAN: oe 


A Fortnightly Paper gevoted to the Tac®ection of Broers’ Interests, + 


PS the British Isles, Licensing, Legal, and Parhamentary Matters = . 
© Subsription—Six Shillings per Volume, post free. The volumes ĉom- | Review or THE Mair AnD Hop TRADES; AnD WINE AND ẸWPIRISTRADR + 
Hence with the June number in each year ReEcorD 


Vols..I te VI. (staongly bo&nd in cloth) may be obtained by purchasers of 
the entire set tpdlate, at the incfeased price of ros each; the succeeding 
vols. pay be had separately or together,41 7s each 

ë e London :* JOHN VAN VOORSI, 1, Paternoster Row. 


The Organ of the Couptry Brewers 
“The Brewers’ Guardian ” 1s published bn the evenings of every alcernate, 
Tuesday, and 1s the only journal offic:ally monnected with brewing interesis ` 
Subscription. 16s 6d per annum, post free, gating from any quarter-day. * 


s e s A £ Ld e 
~S i lras BÈR ns - NON-MAGNETISABLE WATCHES. - 
— P . ý WATCHES which cann&t be SMAGNETISED $ constructed at - 


° > 4 A s; 
N B.—Communications, &c., should be sent to the Editðrs at the above | Single copig: ts. sach. Registered for transmission abroad e 
address. ? $ ti * Offices—s, Bond Court, Walbrook, L nd y EC Kd 
š ‘ Sg ` . 
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A- “ae TISE ON CHEMISTRY. By Professors ROSCOE and ScHORLEMMERS Vok “I 


I].—InorcanicsCHEMIsTRY. ® Vol. I.—NON-METALLIC ELEMENTS, 21s. Vol. I.—METALS, 2 Parp™™8s. each. 
e Vol. IIL. —ORGANIC CHEMISTRY. Part J. 215. Part I], 4n the Press, ® 


GEGENBAUR'S™ ,COMPARATIVE ANATOMY. A Translation by F. J. BELL. Revised, 
* with Preface, by Prof.*E. RAY kANKESTER, Illustrated. 8vo. 215. 


TERXT-EOOK OF PHYSIOLOGY. By MICHAEL FOSTER, M.D., F R.S. Ilustrated.e8vo. 21s 


A TREATISE OF*EMBRYOLOGY2 By F. M. BALFOUR, FRS Illustrated. 2 Vols. 8vo. 
Vol. I. -~ TI. 2159 


A TEXT-BO 


OF PHYSIOLOGICAL CHEMISTRY. By Prof. ARTHUR GAMGEE,» 


F.R.S. Ilustrated. 8vo. Vol l. 18s. [Vol. I1. in the press ° ` 


ELEMENTARY PRACTICAL PHYSIOLOGY. By MICHAEL FOSTER, M.D., F.R.S., 
and J. N. LANGLEY,B.A, Filth Edition, Crown @vo. 6s, 


THE STUDENT'S FLORA- OF THE BRITISH ISLANDS. By Sir J. D. HOOKER, 
A K.C.S.1L, F.R.S. Globe 8vo, 18s. 6d, 


PHYSIOGRAPHY : an Introduction to the Study of Nature. By Prof. HUXLEY, ERS. 
e With Ilustrati8ns, New and Cheaper J Edition, Crown 8vo. 6s. 


ELEMENTARY BIOLOGY. By Prof. HUXLEY, FRS, assistec- by H. N. MARTIN, M.B., 
D.Sc. Crown 8vo, #65. 


THẸ- PRINCIPLES OF SCIENCE. A Tteatise on Came and Scientific Method. By W. l 


STANLEY JEVONS, LL.D., M.A., F.R.S. Crown 8vo. 125, 6d. 


GUIDE TO THE STUDY OF POLITICAL ECONOMY. From the Italian of Dr. “Luigi 
COSSA. Wiha Preface by W. STANLEY JEVONS, F.R.S. Crown 8vo. 45, 6d. 


‘STUDIES IN DEDUCTIVE LOGIC. By W. STANLEY JEVONS, LL.D., F.R.S. Crown 8vo. Os. | 
MANUAL OF POLITICAL ECONOMY. By Right Hon. HENRY FAWCETT, M.P, ERG: 


Crown 8vo. 125, 


ANTHROPOLOGY: an Introduction to the Study of Man and Civilisation. By E. wn 


TYLOR, D.C.L., F.R.S. Wait Numerous Illustrations. Crown 8vo. 75. 6d. 
A MANUAL OF ANCIENT GEOGRAPHY. From the German of Dr. H. KIEPERT, 


. Crown 8vo. 95s. 


ELEMENTARY SCIENCE. 


' AGRICULTURE. By Prof. HENRY TANNER, F.R.A.C. 35. 6d. 
‘ASTRONOMY. By J. N. Lockyer, F.R.S. With Illustrations, 5s. 6¢— Questions, Is. 6d. 
BOTANY. By Prof. OLIVER, F.R.S., F.L.S. With Illustrations, 4+. 6a. 


CHEMISTRY. By ‘Prof RoscogE, F.R.S. With Illustrations, 4s. 5a. 
CHEMICAL PROBLEMS ADAPTED TO THE SAME. By Prof. THORPE. With KEY, 2s. 


CHEMISTRY. Owens College Junior Course of Practical ‘Chemistry. By F. ee Preface 
` “by Prof. ROSCOE. 2s. 6d. ° 


' QUESTIONS -ON CHEMISTRY. By FRANCIS JONES. 18mo. zs. 
ELECTRICITY AND MAGNETISM. By Prof. SILVANUS P. THOMPSON, B.A., D.Sc. With 
e 


Illustrations. 4s, 6d. 


LOGIC, DEDUCTIVE AND INDUCTIVE. By W. STANLEY JEVONS, F.R.S. 3s. 6, 
PHYSIOLOGY. By Prof. Huxuey, F.R.S. With Illustrations. 45. 6d, —Questions, Is. 6a. 
POLITICAL ECONOMY FOR BEGINNERS. BY M. G, FAWCETT. With Questions. 2s. 6a, 
PHYSICS. By Prof. B. STEWART, F.R.S. With Illustrations. 4s. Gd.— Questions, gs. 
NATURAL PHILOSOPHY FOR BEGINNERS. By I. ToDHUNTER, M.A., F.R.S. Part I.— 


PROPERTIES OF SOLID AND FLUID BODIES. 3s. 6d, Part II1.—Sounp, LIGHT, £ND HEAT. "as. 6d, 


‘PHYSICAL GEOGRAPHY. By Professor A. GEIKIE, HRS, With Illustrations, 4s. 6d— 
` Questions, 1s, 6d. 


‘CLASS- BOOK OF GEOGRAPHY. By C.'B. CLARKE, M. AG F.G.S. Wjth Maps. 3s. 
SOUND: an Elenkntafy Treatise on. By Dr. W. H. STONE. Witk Illustrations. 35. 6d. . 
STEAM* ah Elefentary Treatise on. By JoHN PERRY. With Illgstratibns, 48. Ôd. 


` TEHE ECONOMICS OFANDUSTRY. By A. MARSHALL, M.A, and MARY P. MARSHALË. «2S. 6d. 


-A SHORT GEOGRAPHY OF THE BRITISH ISLANDS. By JOHN, RICHARD, GREEN and 
ALICE STOPFORD GREEN. With Maps. 3s, 6d. f 
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“dit ae NATURE aT TSAA, 1888 
- “Messrs. MACMILLAN A, ; 00 S NEW ‘BOOKS 


” CHARLES DARWIN. ‘A Series of Papars epid fro tm e N ATURE.” 


By W.°T.-THISELTON DYER, F.R. S.; -F.E.S., ARCHIBALD @EIKIE,-LL.D., F.R.S., and ‘G J: ROMANES, 
M.A. LL.D., F.R.S., Sec. L.S. With an Introductory Essay by Frofessor HUXLEY, E D., r we Crown 8v9. 
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-NEW EDITION, ENLARGED AND REVISED. . 
“THE SOLDIER'S POCKET-BOOK FOR EIELD SERVICE. By. 
Lieut. -General Sir GARNET J. WOLSELEY, G.C.B., G.C. M. G. Fourth Edition, Enlerged. Imo; roah, $s. 


. . 
e . * e: 


SECOND EDITJON. ‘THIRD THOUSAND. 


NATURAL. RELIGION. 


. S By the Anthor of “Ecce Homo.” Svo. gs. , 
1 . ` 
. e m e. & Ps 





ENGLISH MEN OF LETTERS. Edited by JOHN MORLEY. NEW VOLUME. co 


_ SWIFT: By LEsLIE STEPHEN. ‘Crown: 8vo. 2s. 6d. 


“MARINE SURVEYING, AN ELEMENTARY TREATISE ON. ‘By 


Rev., JOHN L. ROBINSON, Chaplin ‘and Instructor to the Fi is Naval College, Greenwich; With Tae. 
Crown 8vo. æ: Lust ready. 
CONTENTS. —Symbols wa in Charts and Surveying—The Colweraction and Use of Scales—Laying off Angles—Fixing Posi- 
tions by Angles—Charts and Chart-Drawing—Instruments and Observing—Base Lines—Triangulation—Levelling—Tides and 
Tidal Observations—Soundings—Chronome-ers—Meridiau Distances—Method of Plotting a Survey- Miscellaneous Exercises— , 
Index. . 


MR. GEORGE HARWOOD'S NEW BOOK. 
THE COMING DEMOCRACY. ° By GEORGE ‘Harwoop, Author of - 
ef Disestablishment,” &c. Crown 8vo. 6s. 


“Mr. Harwood, indeed, does not claim to have the gift of prophecy ; but from intercourse with the-lower classes he has gained 
knowledge of their habits of thought, their ‘prejudices, and aspirations; and he gives us very ably his own ‘deliberate 
Opinion as to the way in which they are likely to exercise-the political supremacy of which’ they are as yet. the unconscious . 


possessors . . . Whether we regard Mr. Herwood’s forecasts a8 too 'sanguine or the reverse they well merit consideration.” — 
‘The: Academy. . ; : Ef or E f 
p _ Now'ready, Crown 8vo. Price FOUR SHILLINGS and SIXPENCE. Eat . 


A MEMOIR OF ‘DANIEL MACMILLAN. “By THomas Hueuxs, 


, Q C. With a-Portrait, engraved on steel by C. H. Terns, from a painting by LowÉs DICKINSON. _ Crown 8vo. 4s- Öd. 


A- HISTORY ‘OF COAL MINING IN GREAT BRITAIN. “By. 


ROBERT sia GALLOWAY, author of “Tha Steam-Engine’ and its Inventors,” &c. Crown 8vo. 75. 6d. 


' LIGHT; a Course of Experimental Optics, chiefly with the Lantern: 


By LEWIS WRIGHT. With nearly 200-Engravings and Coloured Plates. Crown 8vo. 7s. 6d. 


“Mr. Wright has endeavoured in this volum& toeplay the part“of teacher ._. + and presents the reader with a course of experi- 
ments illustrative of the’ physical realities which. underlie the phenomena of light and colour. . . . The articles ‘On wee with 


the Lantern’ form one be the most interesting and valuable works on experimental optics that have yet ea pablshed. Enghsh 
Mechanic. r 


ELEMEN TARY CHEMICAL ARITHMETIC. * With. 1100 Problems i : 


, eby STONEY LUPTON, M.A., Agistant-Master in Harrow School. Globe Svo: 5s. - 
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A. WEEKLY ILLUSTRATED JOURNAL OF SCIENCE  : 


ve á . 5 “To the solid ground. : a s 
Of Nature trests the mind which builds Jor aye?’ —WORDSWCRTH f 
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‘ST. THOMAS’S HOSPITAL MEDICAL = ; . 
a seas SPECTACLES. | 
ý ‘ ALBERT EMBANKMENT, LONDON, S.E. ° G : we ae sas = c4 = ; 


` The WINTER SESSION of 1882-83 will commence on OCTOBER 2nd, 
when ap Introductory Address will be deljvered by Dr. SHARKEY, at 3 p.m. 
Two Eatrance Science Scholarships of £100 and £60 respectively, open 
` fo áli frityur Students, wall hang teas compentian = The Eramination 7 £ Fi 
will be held on the 4th, sth, and 6th of. October, an e subjects will be . ` er aS 
Cherfiistry and Physics, with either Botany or Zoology, at the option of DEFECTIVE VISION, either from Age or Disease,—-Mr. Jomp | 3 
didates, s,- iis wake i fay aie i z BROWNING begs to, state phat p has- for years boen honored vata. as ‘ 
` Special Classes ara held throu; t the year for the “ Matriculation,” | recommendation of oyr leading ocu or supplying 
ls Prelimin Scientific,” and“ niernedians M.B.” Examinations of the'| EYEGLASSES, and BINOCULARS for all'pecuharıties of vision. Mr. : 
University af London. ° mS BROWNING can work lenses for special cases, and make special frames s 


















All Hospital Appointments are épen to Students without extra charge. when required, at twenty-four -hours’ notice. Price of Spectacles from 
Scholarships and Money@Pnizes of considerable value are awarded at the | 45 fd. a pair. in 
Sessional Examinations, as also several Silver and Gold Medals. AS RESIDENTS in the COUNTRY generally find it impossible to «> 


. The Fees may be paid in one sum or by instalments. Special entries may | obtain Spectacles which fit them-well and suit their sight, Joun BROWNING 
, bemade to Lectures or to Hospital Practice, and special arrangements are | begs to announce.that he has. devised a methad by which he can supply 
-, made, for Students entering in thew second or subsequent years, also for | correspondents in the provinces with Spectacles accurately suited to their 





































, Dental Stud-nts and for qualified Practitioners. requirements .Full particulars will be sent post-free. 
Several Medical Practitioners and Private Families residing in the neigh- fi 
bourhood receive Students for residence and supervision, and a register of SS a 
: P opiriias and al partions may be obtained fam the Secretary, Dr, |. -Mustrated Catalogue of Binoculars sent free, 
ee eae T * W. M. ORD, M.D., Dean, - g 
z — JOHN BROWNING, i 
WANTED, a Copy of NAT URE, No. 618.—Address, | Optical and Physical Instrament, Maker to H.M. Government,’ e 
` _Office of NATURE, 29, Bedford Street, Strand. . 63, STRANI, LONDON, W.C, .. ` 
y , nQ’! f : i $ 
MAPPIN & WEBB’S | TRAVELLERS SCIENTIFIC REQUISITES. . -> 
aoe Soo CHESTS gees = ay <a 
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s p Fe 
` CUTLERY te 
‘COMPLETELY gee 
“> FITTED. 
i — À id 
r5 $ j i n D 
ter e All Sizes in Stock. = =e si 
SSos -| ANEROID BAROMETER witk Avrrfope SCALE, THERMOMETER 
SPECIAL ' and Compass in Flat Pocket Case, various Forms, ; 
eDETAILED LIST | -- £7678. and £8 83, 
‘he FREE, t Price Lists of instruments free by post. q a 
* SA pees 2 - é- 
OES: —-— a NEGREGTI & ZAMBRA.” <r e. 

| ,ORFORD STREET, WEST END; AND + Opticians and Stéintifie Instrumenk Makers - 

: MANSION HQUSE BUILDINGS, CITY, To Her Mamsty THE Queene > e, | 
e ; LONDON. . R * HOLBO VIADUCT. „n o 
a MANUFACTORY—The Royal Pate and Cutlery Works, SHEFFIELD. Branches—45, Cornhill; and 122, Regent Street.” o, 
i . eie ‘ ac i ° a 
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» ap 
MICROSCOPIC OBJECTS 


oP superlativa perfection, illustrating Histology and every branch of 
° Microscopy. 


Q 
FYralgues post free and gratis on appliearon, © o 


NEW EBITION; 1880, NOW READY. 


e EDMUND WHEELER, 48x, Tollngton Read, Holloway, London, N. 


UNIVERSITY COLLEGE, LONDON. 


. an p ; 
The Session of the Faculty of Medicine will begin on MONDAY 
e. October end. X 
£ ' The Session of the Faculties of Arts and Laws and of Science will begin 
+ @ on October 3rd. 
@ Instruction is provided for Women in all subjects taught in the Faculties 
of Arts and Laws and of Science. 
Prospectuses and Copies of the Regulations relating to the Entrance and 
-other Exhubitionsy Scholarships, &c. {value about £2c00), may be obtained 
from the College, Gower Street, W C. 
.The Examinations for the Entrance Exhibitions will be held on the 27th 
and 28th of September 
» The School for Boys will re-open on Septetiber 26th. 
The College 1s close to the Gower Street Station of the Metropolitan 


‘Railway. 7 
TALFOURD ELY, M.A., Secretary. 


“* ROYAL COLLEGE OF SCIENCE, 


° STEPHEN’S GREEN, DUBLIN. ° 


SCIENTIFIC AND TECHNICAL EDUCATION. 
SESSION 1882-83. 


This Gollege supplies a complete ‘Course of Instruction in Science as 
applied to the Industrial Arts, especially those which may be classed broadly 
undgr the hegds of CHEMICAL MANUFACTURES, MINING, and 
ENGINEERING. 

A Diploma of Associate of the College is granted at the end of the Three 
Years’ Course. . 

. ‘There are Four Royal Scholarships, tenable for two years, each of the 
t g + “value of £50 yearly, with free educa ion, includmg Laboratory Instruction. 
e.. . Twa become vacant each year. They are given to Students who have been 
me year in the College. ' Loog g : 

~ The Fees are £2 for each Course. or £10 for all the Courses of each year, 

~ with the exception of Laboratory Practice. « ‘ 
Chemistry (Theoretical and Practical). Metallurgy, &c.—Professor HARTLEY, 

i F.C S., F.R S.E. i i 

ži Mathematics; Mechanics and Mechanism—Professor Hennessy, F.R.S., 








Descriptive Geometry, Drawing, Engineering, and Surveying—Professor 

7 Picor, C E., M.R.I A : 3 $ 
Eaperimental Physics, (Theoretical and Practical)—Professor BARRETT, 

»R.S.E., M.R.I. 

Mining and Mineralogy—Professor G’Rettty, C.E, M R.I.A. 
Botany—Professor M’Nan, M D., F LS. 
Zoology—Professor Hannon, M.A., F:Z.S., Dean of Faculty. 
Géology—Professor Hurt, M A., LL.D , F.R.S. 
Palaontology—Mr. Barty, F L.S, F.G S, M-R.LA. 
v The Chemical and Physical Laboratcries and Drawing School are open 
daily for Practical Instruction. 7 

Fee for Chemical Laboratory, £2 for One month, £s for Three months, 

© —§ £49 for Six months, or £12 for Session Fee for Physical-Laboratory, 4x per 
ms month, or 46 for Session, Fee for Biological Laboratory, £2 for the term. 
Fee for Drawing School, £3 for Session, or £2 for one term. 
£ Te SESSION commences on MONDAY, October 2, 
Programmes may be obtained on application at the College; or by letter 

* or-post-card, addressed to the Secretary, Royal College of Science, Stephen’s 

Green, Dublin. iri ' 

Professor J. P. O'REILLY, Secretary, Aro tem. 


og a ee 
ONIVERSITY COLLEGE, -BRISTOL. 


The next SESSION will begin on OCTOBER oth, 1882 The College 
supplies for persons of either sex, above the ordmary school age, the means 
© of continuing their studies in Science, La ges, History, and Literature. 
The Chemical, Physical, and Biological Laboratories are open gaily. 
Arrangements have been made by which students in the, Engineering and 
7 Surveying Departments can spend the Six Summer Months as Pupils with 
various Engineering Firms in and near Bristol, Information with regard to 
G the lodging of Students will be given by the Principal, on app@ication through 
« the Secretary. = E 
Several Scholarships will be competed for early in October, Calendar, 
containing full particulars, price 62. ; by post, 8d 
~ For Prospectus ang further information apply to 
7 ; J. N. LANGLEY, LL.D., Registrar and Secretary. 


- THE MIDDLRSEX HOSPITAL. 


The WINTER SESSION will open on MONDAY, OCTOBER znd, with 
an Introductory Address by R W. Lye t,‘Esq. The Medical School, 
which has lately- been ot Statens preparita the Ü; the most complete 


N 





means for-the education of Stu@ents preparinggfor the University of London, 
e the Collegegof Physicians and Surgeons, and the other licensing bodies. 
e *Two Wntrance Scholarships of the annual value of £25 and £20 per 
‘anflum, tenable for two gn, and a Science Schplarship, value £50, will be 
competed for 8n SEPPEMBER ott and follawing days. - . i 
‘ Further informmffon may be obfmned rom the Dean or the *Resident 


Medicah Officer at the Hospital. 
Po e @ANDEEW CLARK, Dean 


Bane A à. l e 


: ©, MATURE | `, 


‘| commencing on the 4th 
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LIVING SPEGIMENS FOR THE MICROSCSPE, 


‘THOMAS BOLTON, NATURALISTS’ and MICRO§COPISTS’. 
STUDIO, $7, NEWHALL*STREET, BIRMINGHAM. .."' I7 


T. B. has Jast week sent to bis subsesibers specigens of She tube- 
dwelling Rotfer, Flescularia campanulata,with drawing and descriptien 


~| Hè has also sent out Mekicerta ringens, Stephanoceros BErchornii, pio 


dora hyalina; Cristaiel mucedo, osmariusn EM rytis, Frog-bit, &e 
_ Weekly Annonacements will be made in this place of Orgamsms T. B. 
is supplying. es f 


e 5 ci . 
"  Sfecimen Tube, One Gilling aoit trag 4 


iTwenty-szx Tubes in course of Six Monthsfoy Subgription of hr 1s. . 
J è or T welve Tubes for lag ve $ v4 





Portfolio of Drawings, Seven Parts, ts, each, ` ‘ 
Me. 


VICTORIA UNIVERSITY, - +7 
MANCHESTER. .. i 
e- SESSION 1882-3. A 


Preliminar”, Irtêrmediate, and final Examinations for the Degrees oc 
B.A, and B.Sc. will be held in the Owens College in Qctober next, 
The Prelitanagy Eaamination is open to all 
ated, the other Examinations only to those who 
the University. . 
Persons desiring to Matriculate can @ so by attending at the Registrar's 
«Office in the Owens College, Manchester, between the hours of rr a.m. and 
1pim,on ary day from October znd, to October 7th inclusive, or on any 
subsequent Tuesday in October. - A 





. ° 

persons who have Matricu- 
ave studied in a College of 
e 


Copies of the Statutes and Regulations of the University will be 
forwarded on appiication. k a 2 
A. RENTLEY, Registrar 





e. 
'THE MASON SCIENCE COLLEGE, 
i BIRMINGHAM. .° 
SESSION 1882-83. ` E e en E 
Department of Science and Arts. S e. 


gehe SESSIGN will COMMENCE òn TUESDAY, the 3rd of October, 
1882, s DA P 
” Students uader sixteen years of age are required to pass a preliminary 
examination. ot g z 
All Deparimerts of the College are open ta both Sexes on the same Terms. 
The Calendar, containing full information as ® the Classes, Fees, &c., 1s 
published by Cornish BROTHERS, New Street, Birmingham. Price 2s.. 
ad , $ 


SA a GEO. H. MORLEY, Secretary. 
A KING’S COLLEGE, LONDON. iy. * 


rs COMPARATIVE ANATOMY AND ZOOLOGY. 


Prof. F. JEFFERY BELL, M.A., will commence a Course of 40 Lec- 
tures on FRIDAY, OCTOBER the @h, at 4 p.m.; to be continued on 
Mondays and Fridays at the same hour. For further particulars apply to 
the Sscrerazy, King’s Cqllege, ondon, W.C... | Peano, 


‘UNIVERSITY COLLEGE; LONDON. ° - 
FACULTY OF SCIENCE, INCLUDING THE DEPARTMENTS 

OF ENGINEERING AND CHEMICAL AND MECHANICAL 

i TECHNOLOGY - 777 i oe 

The SESSION -will open on TUESDAY, OCTOBER 3rd, a - 

For detailed Prospectuses of the Courses of Instruction,, Exhibitions, 
Scholarships, &c.. apply to the College, Gower Street, W.C,  * i 

* -7 TALFOURD ELY, M.A., Secretary. 


i 

BEDFORD COLLEGE, London (forLadies), 
: 8 and o. York Place, Portman Square.—The Session will begin. on 
| THURSDAY, Octobeg 12. One Arnott Scholarship will be awardéd 
! by open competttion. Candidates to send in their nimes before 


eer es F. KENSINGTON, Hon. Sec 
' HONG KONG OBSERVATORY. ` : 


Candidates for the post of Director of the Astronomical, Magnetical, and ~* 
Meteorological Observatory about to be estabhished at Hong Kong are re- 
queste@ to apply by letter to the Astronomer Royal, Royal Observatory, 
Greenwich. The salary is twg, thousand four hundred Dollars per annum, 
with a free residence. i 











GEOLOGICAL—AdvVertiéer (22) indefatiga- 
-ble hard worker and excellent Palzontologist, desizes si#uation in/con- 
; nection with Museum er otherwise, at fhoderate safary® Could supply P 
very large and valuable Geobogical Collectiong—H , 106, Finch Road, . a 
| Handswerth, Birmingham. ẹ =. 


GEOLOGY.—Twenty Species (45 . Speċi- 


-! mens) Stffolk Crag Fossils. Price-ss.€d. Carriage paid to London— — , 
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“AS ‘TRONOMICAL: TELESCOPE, Second, MINERALOGY AND GEOLOGY, e a 


d, by Negretti and Zambra, 3} Obfect-glass with Finder on Pi. lar 

„Ž and Claw Stand, one Terrestrial and two Astronomical Eyepieces, 

“Powersgo, 80, and roo diameteps, Pece £18 tos , cost £30, aagpertect 
asnew. Apply to Jonn Bee? BROWNING, 63, Stranda London, W.C. 


. MR? RICHARD ANDERSON, F.C.S.» 


*~ Member of the Society pf Telegraph Engineers and Electricians, makes 

“a specialy of tesying Lightning Conductor and advising as to the best 

mode of applying “them to Publ.c and Pri a Buildings. Leadenhall 
House, ror, Bepdentell Street, London, E 


~ ADVERTISER (Assoc. R.S.M., eF.G.S. ) 


seeks an immed? ak it ci in which a thorough Scientific Educa- 
tron onld cee re Geology preferred. Unexceptionable refer- 
. ences—G C siage Road, Baton Square, S.W 











flect r, on Alt-azimuth stand, movable, with 4 eyepieces, solar eyepiece, 
and Barlow lèrs, the whole in`eMtellent crdēr. Pr. ceghz8. —Apply tg 
Lieut -Coi Care®, R A., Fort Grange, Gosport. 

-— e 


` TELESCOPE FOR SALEt—A very fine 


. Ejquatoreal Reflect-r, 84 in , by Celver.—Arply by lester to Boyvp Moss, 
= Es}.,,Clatford. Avd gr : . 2 
$ ec e 








; SCIENCE AND ART DEPARTMENT 
_ NORMAL SCHOQL OF SCIENCE AND 
ROYAL SCHOOL OF MINES. . 


. SOUTH KENSINGTON AND JERMYN STREET. 


“ The SESSION 1882-83 will open on OCTOBER end, 1882 The Pro- 
~spectys may be obtained Brom the REGISTRAR, Normal School of Science, 
outh Kensingtcn, S.W. 6 








D UNIVERSITY COLLEGE, DUNDEE. } 


The Counci of the CoLLegGe are now ready to receive Applications for 
K the following Chairs :— 
-MATHEMATICS anp NATURAL PHILOSOPHY. 
2.°CHEMIST 
3. ENGINEERING AnD DRAWING, - 
4r ENGLISU LANGUAGE AND LITERATURE Anp MODERN 
The Salary to be attached to each of these Chairs is £400, with Two- 
Thirds of the Fees, which will be guaranteed for the First Five Years up to 
4x00—making the totalguaranteed Income of each Professor at least £500, 
All information as to the Scheme of Education and the Conditions of the 
` Appointments may be obtained from the Secretaries, Messrs. SHIRLL and 
SMALL, Solicitors, 5, Bauk Street, Dundee, with whom Applications, accom- 
feast by Twenty Printed Copies of Testimonials, should be lodged on-or 
efore the 17th October next.- 


MR. BRYCE-WRIGHT’S LATEST ARRIVALS, 


i Minerals.—A very fingeseries of Siberian, Hungarian, and 
Elba Minerals, k 
Gems and Precious Stones. ® Alexandrites, Yellow, White, 
Orange, and Pink Sapphires, Sapphires @ PEtoilé, Peridots, 
s Moonstpnes, &c:- + | 
g A Series of Rare and Interesting Meteorites. 
N.B.—Mr. Bryce-Wright’s Great and Unique Suite of Cats’- 
pra acknowlesiged to be the finest known, are now on View 
or sale. _ 
=.. ‘BRYCE-WRIGHT, 
- Mineralogist and Expert in Gems*and Precious Stones. , 
- 204, REGENT STREET, LONDON, W. 
(Formerly 90, Great Russell Street), 


TO ASTRONOMERS. 


Intending Purchasers of ‘Telescopes should send for * Hints on Silvered 

“Glass Reflecting Telescopes,” by G. CALVER (maker of the 37-inch 

i Ealing Reflector, &c.), an “A endix,” containing important Testimomals 
Š as to their efficiency, &c ,&c. Post free Nine Stamps. 


G. CALVER, F.R.A.S., 
i Z HILL HOUSE, 
i ' WIDFORD, 
` 7 ` CHELMSFORD. 
: N.B.—Second hand Ronestocs and Refractors frequently for Sale. 


Gnas SOR AD S 
a ELECTRICAL} AND SCIENTIFIC APPA- 


'US.—New Edition of our complete and comprehensive Descriptive 
Catalogue of Electnc epphances, Instruments, and Materials, fully 


`> Illustrated. 72 pages, post free, Four-Stamps. Special Terms to 
* | _ Science Teachers and Schools. —H. and E. J. DALE, Manufacturing 
Electricians, 4, Little Britain, London, E.C. - 
° . r x i + e e 
e é . 
C ; ce i ek « e ous 
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a, FOR SALE.—6}-inch Browning-With Re- 


„Mr. SAMUEL HENSON aas now on hand a ARGA and EXTEN- 
“SIVE COLLECTION of ROOKS. 


Also Fine aap of the Following Rare Minerals: ENEISMU- 

THINE, CASTOR, ACANTHITE, HESSITE, POLY E, REAL- F 

GAs, EKMANNTLE,’ TANTALI(E, CROCOISITE, EMERALD ani 7 
OPAZ on MATRIX, "and LaNARKIT E e 


POLISHED*MICROCLINE, GREEN@AVAN@ URINE, &c., &e 
Hammers, Chisels, and Hammer Straps. - 
PRIVATE LESSONS AND EVENING CLASSEs* ° ~~ 
j Blowpipe Cases and Apparatus, » ; 
Catalogues tree. ia a ad 
SAMUEL HENSON... . 
277, STRAND, 1 ONDON; : 
Opposite Norfulk Street. 


GEOLOGISTS HAMMERS. 


Pick-shaped Hammers, ss. 6d, 4s, 48 €d.; Squite Head and Cutting 
Edge, 25. 3d., 25. 64, 3. Geslogical ’ Survey Hammer, 5s Hammers for 
Igneous Rocks, 4s. 62,65 Trmuing Hammers, ts'6d, rs gd., 28. 3d. - 
Portable Hammer and Chisel cn Case, 6s 6d, 76 Ed, 85 6d Steel Chisels, 

d., 1S. I$, 6d. Strap and Hammer Holder, 25, 38. Glass-capped Boxes 
fom ts per dozen Card Trays from 4s 6đďd. per gress. Specimen Tubes 
from 6d. per dozen. è P 





aa 


Cazalogues Post Free 
THOMAS D. RUSSELL `, ° 
48, Essex Street, Strand, London, wc - À 


GEOLOGICAL HAMMER§ ole 

OF NEW AND IMPROVED PATTERNS AND MATERIALS. 3 

A large and new Stock for seiection for all kinds of Geological Field Work z 
; Drawings of Pa&erns and Prices on Application. “6 "4 


Slings of best make for Hammers, &c. ; also Clinometers, Pocket Lenses, a 
Chisels Collecting Bags, and. all necessaries for outdooP geological work, at eA 


JAMES R., GREGORY’S a 
Extensive Geological Repository, - ` : 
88, CHARLOTTE STREET, FITZROY SQUARE, W. 








DIAMONDS IN MATRIX. -. 


R. C, NOCKOLD, Diamcad and Oriental Stone Cutter and Dealer, has 
for sale’ Specimens of ‘the above ; also Cut l’recious Stones’in all Calours. 


Precious Stones valued and baught ý i 


12, FRITH STREET, SOHO. W 





“16s. per Ann., 20s Post Free. 
DER NATURFORS CHER. 


Wochenblatt zur Verbreitung der Förtechitte 1 inden | , 
Naturwissenschaften. a 
Herausgegeben von Dr. Waien SKUAREK. ` ae 


A Weekly Periodical devoted to Natural Science. 52 Nos., 16s Speci- 
men Numbers may be had through any Foreign Bookseller. 1882 will com- 
mence the XVth volume 


Berlin : DÜMMLERS, 77, Charlottenstrasse, S.W , and all Booksellers. 





On tke rst of every Month, % 


TRIN MEN’S JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
New Series. Edited by 2amzs BRITTEN, F.LS.,,Bntish Museum. œ 
Contents.—Original Arficlés by leading Botanists.-Extracts, and 
Notices of Books and Memos —Articles in Journals —Botanical News.— 
Proceedings of Societies. Y 
3d. Subscription for One Year, payablg in advance, 12$. 


Londen on PW WEST, NEWEIAN, & CO., 54, Hatton Garden, E.C. 








THE ENTOMOLOGIST’S MONTHLY a 
MAGAZINE.” ° 


Price Sjxpefice, Monthly,24 pages 8vo, with occasional Illustrations 
Conducte by C G. Barretr, J. W.Doucras, R..McLAcHLaN, F.R.S., 
E. C. Ryg, F.Z S , E. Savevers, FOL.S., and H. T, Stainton, E.R.S.  ~ 
This Magazine, commencec in 1864, contains standard articles and notes 
on all subjects connected witk Entomology, and especially on the Insects of 
tke British Isles. ~ $ 
Subscription—Six Shilligge per Volunæ, post free. The volumes coma 
mence with the June number in each year. 
Vols. I. to VI. (strongly boand ın cloth) may be obtained By wrchasers of 
the entire set to date, ap the increased price of ros sach; the succeeding 
vols. may be had Poni o together, 9S. each 2 aut 
© London: JOH RST, f, Patanpsier Row. Petes | 
N.B m aa, rb howl be sent ‘to the Editors ag the ated 
address. a 
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LEG EY, 


a: į SHEFFIELD. . e 
pe (AFFILIA TED TO THE LONDON UNI VERSITY, 1844.) 
i GOVERNOR AND’ CHAPLAIN ane = ® Rev, W. H. DALLINGER, F.R.S., e&e., &. .- °? s 


HEAD MASTER `. 
SECOND MASTER bes 
First MATHEMATICAL MASTER 

ee 
In addition 
Modern Languages of Europe, Hebrew and Syriac, 


.. THOS. 


~H. M. SHERA, EsQ., M.A., LL.D 
HENRY C. HEAYLE, Esq., iA.” 


And EIGHTEEN ASSISTANT MASTERS and 
to Classical, Mathematical, English, and Commercial ‘Subjec a LHe 


sig So e. 
HUGH MILLER, Eso., B.A. (Camb.), M.A. (Glasgo). - 


fs 


BIOLOGY, PHYSIGS, and CHEMISTRY, the 


Vocal and Instrumenfal Music, and Drawing are taughe by Accomplished - 
Professors, . É 7 j F 


The Rev. W. H. DALLINGER, F.R.S., has undertaken the PROFĘSSORSHIP of NATURAL SGRENCE; ‘and gives a 
Weekly Lectures and Class Instruction in Practical- ZOOLOGY, BOTANY, &c ` a ‘ 


° ; 
PHYSICS and CHEMISTRY are taught by A. H. ALLEN, Esq., F.C. S. 
aggregate 3002. a year. 


SCHOLARSHIPS are AWARDED worth in the 


e ‘ 


t. 


3 ° . 
The JUNIOR SCHOOL, conducted in a sepangte part of the Building, is in efcellent efficigncy. 





` TRANSIT INSTRUMENT. . 


.« A POPULAR TREATISE ON THE USE OF THE 

TRANSIT INSTRUMENT, as applied to the Determination of Time, 

for the use of Country Gentlemen. By LATIMER CLARK, M@ C.E. 

_ A popular description of the method of obtaining accurate Greenwich 

time by the Transit Instrument It also contains Tables of the Transit of 

the Principal Stars for 1882, calculated in ordinary Greenwich time, Demy 
8va, cloth, post free 5s > 

&. J. FROST, 6, Westminster Chambers, London, S.W. 


LELECTRICITE 


e „Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes, 


. REVUE HEBDOMADAIRE, 
ON cientifique, 


illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes, les expositions électriques, et de tous les 
progrès de ]’électricité. 





r 


~ ` Rédacteur en chef: W. de FONVIELLE. 


~ : E. de CLISSON : Directeur. 

` Subscription Yearly, 16s. ; Six Months, 9s. 
Agency for England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 


26, Bunce Row, Cannon Street, LONDON. 
Specimen Copy sent post free ek 


E - THE “HANSA” j 


Published since 1864 in Hamburg, is the oniy independent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essa; 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
„pment of Maritime Affairs in every respect. Every second Sunday one 
umber in 4to at least; frequent supplèments and drawings. Subscript.on 
at any time ; preceding numbers of the year furnished subsequently. Price 
ras. for twelve months. Advertisements 4d. a Ime widely spread by this 
“paper; considerable abatement for 3, 6, 12 months’ insertion. Business 
Offig®" Aug. Meyer'and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W, v. Freepen, M.R., Hamburg, Alexander Street. 8. ~ * 








LA SEMAINE FRANCAISE: a Weekly 
Newspaper and Review in the French Language, Politics, Literature, 
~ Science, Art, Varieties, Notes. Price 3¢, through Booksellers, a@i at 
„„ „the Railway Bookstalls. Office, 37, Southampton Street, Strand, W C. 
LA SEMAINE FRANCAISE: Journal Frangais pour. 
` V’Angleterre : Politique, Littérature, Sciences, Arts, Variégés, Nouvelles, 
et Notes. Un exemplaire par la poste, 3}d., en nmbres poste. Abonne- 
ment franco par la poste—un an, =3s. 2d.; six mois, 7s. 7d. Prix gd. 
chez tous les libraries et aux gares des‘chemins de-fer. On s’abonne 

aux bureaux, 37, Southampton Street, Strand, Londres, W.C. 

LA SEMAINF FRANCAISE,—“‘La Semaine Fran- 

~ çaise’ has been brought out in London for the benef of those English 
readers who may wish to study contemporary French frofgall pomts of 
view, instead of confining thd reading to one particular Gallic print. 
It certainly merits success.”"—Graphic. 

‘LA SEMAINE FRANCAISE.—“ The numbers before 
sus are full of good things. . . . g It will be far better for most than any 
one of the best papers published in ParisSitself. We are much pleased 
with thecharacter of it, and believe it wili be highly valued in all those~ 

® many households where French is cultivated. e printing 1s very well 
@done.””—Qxeen, s i 
. @TERMS s dÊ 


Three Maths 3 10 


IX » ace Oe ak 
© Shelve 8 oe as ha 2 
s P.0.0. payable to T. Spanswicx,et King Street. Covent Garden, W.C. ë 
Publishing Office, 37, Southampton Street, Strand, W.C. 
° 


N, : 


: e 
8r SUBSCRIPTION :— 


: Tae Autumn Term will commence on Thursday, September rst, è : i oe 
PROSPECTUSES may be obtained by Application, to the GOVERNOR or HEAD MASTER. 
i . > 








‘THE SCIENTIFIC RESULTS OF THE 

RT LENGER” i 

REPORT on the SCIENTIFIC RESULTS 

_ of the VOYAGE of H.M.S. “CHALLENGER” during the YEARS 

1873-6, under the Command of Caft.G S Nares, R N., F R.S., and 

: Capt F. T. Tuomson, R N. Prepared under the Superintendence of 

: the late Sir C. W. THOMSON, F R S „and now of JOHN MURRAY, 
F.R. S.E., one of the Naturalists of the Expedition. ‘ à 


aT 
VOYAGE oF H M.S. 
.¢ > e - 


Zoology, Vol. I. price 37s 6d. 
Zoology. Vol. II. price 50s. d 5 
eo Zoology, Vol III. price sos. + , 


A further issue of these volumes having now been, made, copies can be ob- 
‘ tained of Longmans and Co , John Miyray, Macmillan and Co , Simpkin - 

` ' and Co., Trubner and Co., Eg Stanford, J. D Potter, and Kegan Paul, 

Trench, and Co., London ; A, and C. Black, and Douglas agd¥oulis, 
Edinburgh; and by A. lhom and Co, and Hodges, Figgis,‘and Co., ` 


Dublim 
n the rst of every Month, price Sixpence 


Q 

' THE ENTOMOLOGIST: *. 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY * 

i Edited by Jonn T. CARRINGTON, ' , 

‘ With the Assistance of | - 

'! Frepericx Bonn, F.Z.S Joun A. Powgg, M.D. 

' Epwarp A. Fires, F.L.S - J. Jenner Weir, F.L.S- 

x F. Buchanan Wuira, M.D: P 

Contains Articles by well-known Entomologists on all Bran “hes of. the 





-Science ; on Insects injurious or, beneficial to Farm or Garden; Notes on 


Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly ' 
Lists of Duplicates and Desiderata. . ` . 
Numerous Woovcyr ILLUSTRATIONS, to the printing of which especial 

attention is given, and occasional LIYHOGRAPHRD and CHromo-LirHo- 
GRAPHED PLATES. 7 - ` i ay 
“SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court, ~ -> 


-THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, | _ 





. Licensing, Legal, and'Parliamentary Matters. . 
Renew oF THE Maur AND Hop ie ; AND WINE AND Spirit TRADE 
ECORD. ` aa 


The Organ of the Country Brewers. my 
-te The Brewers’ Guardian ” 1s published on the evemngs of every alternate , 
Tuesday, and is the only journal officially connected with brewing interests 
Subscription, 16s 6a. per@nnum, post free, dating from any quarter-day. 
Single copies xs. each. Registered for transmission abroad. 
' Offices—s, Bond Court, Walbrook, London. E.C. 





NORTH BRITISH. AGRICULTURIST 


is the only Agriculturalefournal in Scotland, and circulates extersively 
amongst Landed Propnetors, Factors, Farmers, Farm-bailiffs, and others 
interested m the management of landed ‘property throughout Scotland 
:and the Northern Counties of England. i 4 
The AGRICULTURIST has also 2 very considerable circulation on the 
Continent of Europe. America, Australia, and the Colonies. . i} . 
The AGRICULTURIST “is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the principal Britssh- 
and! Irigh Markets of the week, besides Telegraphic Reports of those held 
on thè day of publication k z p A 
‘The Veterinary-Department® edited by one of the leading’Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatmegt whengabouring under‘diseasé. —— , 
Full Reports are given of the Meetings of- e Royal Agricultural Society 
of England, the Royal Agricultural Society af Ireland, the iehland and , 
Agricultural Society of Segtland, the Scottish ChamBer “af Agnculture 
and all the principal Agricultu algAssociations throyghout Great ritan and 
Ireland, e 
For-Advertisers addressing themselves to Farmers a better medium does 
not exist e $ F 
Price 3d. By post 3łd. ‘Annual Subscription, payabie ın advance, 143. ' 
Offices—377, High Street, Edinburgh, ai 145, Queen Victoria Street, - , 
London, E . i . t 
Post-Oñice @rders payable to Charles Anderson, Jun., Edinburgh è 
: ESTABLISHED 1843. 


a 


i . č oa \ Gand 7 = e 7 5 J 2 à g $ e Loy , 
. =, g 8 N s i 2 $ s >a ` ’ ‘ oe . 
. * . ‘ . ¥ - Ors f 
. S ë . x e $ e A 17 = P ` . £ 
» e a ig i . Ae  @ 
Sapt: 44,1882] -> ; o ; -NATURE , e * - elväi 
noe - —— — = us : E i a 
SUWBSCRIPTIONS TO “NATURE.” LIGHTNING CONDUCTORS. 
n š : e s. d. “Experience, accumulated since the-time of Benjamin Mranklig, proves 
Wearly bow ee ee ce we eB oO ce conclusively that a Conductar made of Copper of adeguate pigs if the best 
5 Half-yeariy-, . enS 2 14 6- of all-‘appliances for-tte*protecion of every description of bilding from the 
a ‘Onacterly A vw » . i ee ae | Pi destructive effeets of lightning. t e eo 
e . oe 8 8 > : e 8 ` f? ` 
° To the United States, the Continent, and all places NEW AEE, &°Co.’s as 
within the Postab Union :* ~e 5 -PATENT ` 7 é., 
i e 9 y 2 Ss d. 43S 
, Yearly > èe 90,8 - |. COPPER LIGHTNING CONDUCTOR, 
o Hali-yearly. © @ . 2 2 2 . se Io 6- R ' As applied to all kinds of Buildings and Shipping in-all parts of the world 
Quarterfy ..... ect te / $ o with unvarying success; is the most Trustworthy, most Effective, and also e 
Post- Office Qrag payable to MACMILLAN & CO the Cheapest Conductor ever ofæred to the Public. ~ 
© . t is simple in its applicatim. no Insulators being required, and it costs’ 





- z m = -r = e- pay ONE SHILLING per Foot for the standard size, which ensures safely : = 
ae - -R.. W. NEEVES, R. S. NEWALL & CO., 
PHILOSORHIC AL? INSTRUM ENT °| . 1 STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL: 


68, ANDERSTON QUAY, GLASGÔW. 








Py AND s MANUFACTORY—GATESHEAD-ON TYNE. 
e INTENSITY COIL MAKER EEr me 
ete ° *e C T | S L E Y & Cc TW tees 
PRICE LIST, FOUR STAMRS. _ - Q., . O., . 
Ae ‘ ` OPTICIANS, ; 


55), SIDMOUTH STREET, LONDON, : W.C. -|172, BROMPTON ROA D, Sw. 
NO T I C E O F R E M O VA L. (Close to South Kensington Museum.) ' 

' . JAMES HOW & CO, = ,- THE PHONEIDOSCORE . |. 

SCIENTIFIC INSTR UMENT MAKERS, An Instrument for’ Observing the Colour-Figures of Liquid Films under ne: ‘ 


action of Sonorous Vibrations, 


O. 33, FARRINGDON STREET, LONDON Bemg a visible demonstration o? the Vibratory and Molecular Motion of a ° 
E ` ; d Telephone Plate , e ae 





°@ 
7, (LATE oF 5, BRIDE ST, F L . i ipti 
: Fe BRIDE STi AND. Se FOSTER LARE) _| _The PHONEIDOSCOPE, vith 3 Discs, Bottle of Solution, Descriptiva” 
HOW’S STUDENT'S MICROSCOPE. ‘HOW’S MICRQSCOPELAMP | Pamphlet, &c., in Cardboard Box, ros. 6d. . 





e. Rock Sections and other Objects for tle Microscope. MANUFACTURED AND SOLD WHOLESALE AND “RETAIL BY x 
j B ; - a À Į l 7 S. C. TISLEY & CO., 172, 3ROMPTON ROAD,-LONDON, 'S.W. 
a 1 r 4 
Z R O K E N n a TELEPHONIC ELECTRICITY. - All Materials supplied for = 


, Experimental Purposes. z 
DA \ Y S D IAMON D CEMENT Price Lists of Electrical ana Acoustic Apparatus, with Drawings and 
_ SECURELY AND NEATLY MENDS | Description of the Harmonograph. Post Free, 2d. i ‘ 
CHINA, GLASS, SECOND EDITION, ` 


CABINET WORK, 


‘os GRIFFIN’S 
Moaiowinnetaet | CHEMICAL HANDICRAFT. ~~. 


~ See the name “E, DAVY,” the Original In - 
™ ventor, is on the Label, and also that of . PRICE 47. 7d. POST FREE. 


BARCLAY & SONS, 95, Farringdon’ Street, London. A CATALOGUE OF CHEMICAL APPARATUS: 


iv” . GOLD MEDAL, - . 
FRY S PARIS EKHIBITION. ` ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. : i 
Demy 8vo, 480 pp., Hlustrated with 1,600 Woodcuts. r $ 


7 9 In Packets and Tias: Pure |. , 
C O COA SEE eal erir Most Complete and, Cheapest. List of Apparatus. Cd 


“ye ly prepared, there is no ni emcee, | 8 
or mare wholesome ‘preparation of EXTR ACT JOHN-J. GRIFFIN anp SONS, 22, GARRICK STREET 
cocoa."—Foed, Water, and Air, % ; . - . LONDON, W.C. e 

























. editea by Dr. Hassall. fa e k 
° . S. FRY & SONS, Bristol d London, = t 4 : . 
I trac dst om | BEST BLACK INK KNOWN. 
PT evr | THIS : 
HA y: y. : DRAPER’S INK (DICHROIC).  _ e. 
Kyi ' MEDICINE 


BORO MERAST at dome ieee IER Ot TAAA 


e 
- DIFFERING FROM AN YTHING ELSE EVER PRODUCED. 


Is. a Certain, Cure for all, Disorders of the LIVER, STOMACH - Writing becomes a pleasure when this Thk is used.. It has been .adopted 
AND BOWELS. A Gréat PURIFIER of the BLOOD; a | by the principal Banks, Public Offices, and Railway Companies throughout , 


A * ; Trelagd. 
Powerful Tnfigorator of the System, m cases of WEAKNESS It writes almost instant! Full Black iaai from the Pen. we ght 


Sa AND, DEBILITY, agi is unequalled in Female Complaints, j Does not corrode Steel Pens, Blotting-paper may be applied at the ane 


-Is cleanly touse, and not liable toBlot. | «moment ‘of writing. e ð 


The MORPHOLQGY.of the SKULL. By | „Cen be obtained in Lond@ through Menje, Haxctay & Sows, Farritg- 


ae’ 





3 R don Street; W. 'Enwarps, ‘Old -Changg; 2. à 
W. K. PARKER, F.R.S., Hunterian Professor, Royal College of . $’ Oo K : . ~ A 
i Surgeons, and G. T BETPANY, B.Sc., Lecturer” on ‘Botany in Guy’s Street; ft Austin & Co., rs Stroem Live pooli- alto be ha ofall r 
Hospital Medical School. Illustrated. Crown 8vo. 10s. 62. n a e oe. e 7 = 
- , MACMILLAN & CO.. London. e e ® BEWLEY & DEAPER (Limited), Dublin. bg 
P ae . eo. i š s - : g e 
A 4 
$ a oe. . , ; ° 
z - k - e . é 
so e? e e e * 5 ( ° . 
‘ LJ e 
e g . e z ‘ 
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` MESSRS. MACMILLAN AND: CO.’S ANNOUNCEMENTS, 





e 
A ~- For the Autumn. Publishing Seasot, e 
° Frederick Denison Maurice. His Life mde) . Books for Children, ~ -, <= <- 
Letters, A® Mem@ir edited by his son, Major Frederick Mr. Walter Crane's “New Book. 

m R Maurice. With Two Portraits: by Samuel Lawrence | Grimm’s Fairy Tales. A Selection from de 
engrayed by C. H. Jeens, and Lowes Dickinson engraved : Household Stones, Translated from the German by Lucy 
by Francis Holl. Two Vols. 8vo. Crane, and done into Pictures gy Walter Crane, Crown 

Profesgor Clerk Maxwell, a Life of. , With a Svog 6s. ; 
x selection from his correspondence, and occasional writings | *,* Also an Edition, limited to *250 Copias, pirintea®, on large . 
- ` anda sketch of his contributions to science. By Lewis paper. Demy 8ye. 
z Campbell, M.A., LL.D., Professor af Greek in-the Uni- New Colowed Picture Book 9% EXildren. 
versity of St. Andrews, "and Professor William Garnett, The Horkey ; a ‘Provincial Ballad. By Rokert ` 
M.A., Fellow of St. Je ohn's College, Cambridge, &c. With | ' Bloomfield.” Told in Coloured Pictures e by George .* 
Three Pbrtraits engraved on Steel, Coloured Plates, | | Crmkshan®. With an Address to Young Folks by F.C. 
Illustrations, &c. 8vo. : ' Burnfnd. ‘The. Nlustfauons repr gine” in Colowis by - 
Duntzer’s Life of Goethe. Translated by T. W. Messrs. Clay, Sons, &*Taylor. gto. Price 5s. < 7. 
Lyster. With Illustrations, Two Vols. Crown 8vo. Afrs. Molesworth’s New Book. . 
‘Duntzer’s Life of Schiller. Translated by P. E. | Rosy. By *Mrs. Molesworth, Author of _“ Carrots,” 
` Pinkerton. With Illustrations, Two Vols. Crown 8vo. ' “The Cuckoo Clack,” “Herr " Baby,” &c. With Illustra; 
e Spinoza: a Study. By Rev. Dr. James Martineau. | .  tiors by, Walter Crane, Gl.be Svo. Priceegs? 6d 
` With a Portrait Photographed from the Original Painting : New Book by the Author of “ When I was a Little Girl.” 
‘ in the Wolfenbuttel Library. Crown 8vo. When Papa comes Home: ‘The Story of Tip,, 
‘Handel, George Frederick, Life of. By W. S. 4 + Tap, Toe By the'Author of “Nine Years Old,” “ Pansie’s 
Rockstro. Crown 8vo, © Flour Bin,” &c. With Ilu-trations by W. 7 Hennessy. 
at Annie Keary. A Memoir. By Eliza Keary, With Globe 8vo. Price 4s. 6d. 
a Portrait. Crown 8vo, Paladin and Saracen: Stories from Ariosto. By 
œ,  Charlef Lamb's Essays of Elia. Edited, with |° H. C. Hollway-Calthrop. With Ilu trations *by. Mrs. 
: Introduction and notes, by Rev. A. Ainger, M.A. Globe Svo. ._ Arthur Lemon, engraved by O. Lac ur. Crown 8vo. 6s, 
* Dante Gabriel Rossetti: a Record and a Study. | Mrs. Gander’s Story. With ‘Twenty-four Ilustra? 
7 By ye Pal Sharp. Crown 8vo. tions. Demy oblong. 
aS A Little Pilgrim: In the Unseen. Crown 8vo. | Anyhow Stories—Moral and Otherwise. By. 
Mr. William Black's New Novel, Mrs. W. K. Clifford. With Tilustrations by Dorothy i 
Shandon Bells. By William Black, Author of | , Tennant. Crown 8vo, He et 
‘A Princess of Thule,” ‘White Wings,” &e. © Two Vols. ae Bos cy ae 
, Crown 8vo, - - ‘ $ 
A New Nevel by Yulian Hawthorne, ; Macmillan’s 2/6 Books fgr the Young. 


Fortune’s Fool. A Novel. By Julian Hawthorne h on f 
Author of “The Laughing Mill, and other Storia” &e | Wandering Willie. By the Author of. “Conrad, 


Three Vols. Crown 8vo. the Squirrel.” With a Frontispiece by Sir Noel Paton: ' 
,> A New American Novel, = Globe 8vo. SA 
Mr, Isaacs. A Tale of Modern India.. By F. | The White Rat and other Stories. -By Lady 
e Marion Crawford, Crown 8vo. 4s. 6d. -o im Barker With Ilu-trations by, W. J. Hennessy.’ Globe Svo, 
Mrs. Lorimer. A Novel. By Lucas Malet. Two Pansie’s Flour Bin: By the Author of “When I 
a Vols, Crown 8vo. / wasa Little Girl.” wis Illustrations by Adrian Stoké., 
e . Macmillan s 6]- Popular Novels, New Volume. © Globe 8vo. 


* ‘Love and Life: An Old Story m Eighteentli Century. | Milly and Olly: or, A “Holiday among the Moun- ` 
‘=e Costume. By Charlotte M. Yonge. With Illustrations:by tains, By Mrs, T. H» Ward. With Ulustrations by Mrs, « 


ee W. J. Hennessy. Crown 8vo. „|$, Alma Tadema, Globe 8vo., x . ; 
. Milton’s Poetical Works. Edited, with Introduc- ae ‘ r 
* tion, “Notes, and Memcir, by Professor Masson. ' Three 
e Vols, Fcap. 8vo. People's Editions. Profusely Tlustrated: Price 6d. 


Phantasmagoria. By Lewis Carroll, Author of each, or complete in one volume: alot, Brice oF 
Alice in «Wonderlanc,’ 7 &. A New Edition, with , 
Illustrations, by W. B. Frost. Crown 8vo. i ` CONTENTS. 


Soliloquies in Verse. By Alfred Austin. Crown 8vo. Tom Brown’s Schooldays. 
The Renewal of Youth and other.Poems: By | Waterton’s Wanderings in South Ameoa: 
F. W. Hy Myers, M.A. Crown 8vo. 7s. 6d. “Washington Irving's Old Christmas. 


e. Lectures on Art. Delivered in support of the | Washington Irving's Bracebridge ‘Hall. | AE 
Society for Protection of Ancient Buildings. By Regd. g 
Stuart Ponle, Professor W. B. Richmond, E. J. Poynter, 


Ss © R.A., J. T. Micklethwaite, and Sars "Mors, Crown Essays. By the late, ‘George B M.A., 
a: 8vo. 4s. 6d. * Librarian’of Trinity College, Cambridge. . Edited by W. 
” Uniform with the Eversleg Edition of Chorles Kingsley’s Novels. G. Clark, M. Ag Fellow and- Tutor of Trimity.College, 
“The Works of Ralph Waldo Emerson. With |, Cambridge. A New Edition., Globe 8vo. i 
< _ an Introductory Essay by John Morley. In Six Volumes. CONTENTS.— Tennyson's e Poeng. —Wordsworth’s Tomis 
~ | Globe 8vo. 5s. each. Q t Poetry-and Criticism—Carlyle’s Life of Sterling.—‘ Esmond, 
1. Miscellanies. | 4, Efglish Traitse and Representative Men.' ‘Westward Ho !’.¢—-Noctes Ambr8sianæ. e- Cmte s * Positive 
$ «2, Eşsdys. 5. Conduct of Life: and Society and Solitude. Philosophy,’ &e. ° 
es Poems. 6. Letters, and Social Aims, &c. Investigations in<Curr ency and Finawcé. By 
‘Lectures otf Art and the Formation of Taste. |. __the late W. Stanley Jevons, L.D., M.A., F.R.83.  8vo. 
p eBy Lucy „Crane. With os by Walter Crane. Origines Celtice. By Dr. Guest. With Maps. 
° e * Crown 8vo. . x Two Vols. 8vo. es 
è ° MACMILLAN, AND CO., LONDON. wn à 
* ° e í 2 £ hs e. 2 Pai ye 
e e b, e. % 8 e =. oz 3 
° ° 
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” MESSRS. MACMILLAN AND CO?S ANNOUNCEMENTS —{gndimad) 
English Men’ of Letters. Hdjted by. John Mog, ` EDUCATIONAL WORKS (contuahie: @ 
t> New Vẹlumes. A Text-Book of Geology. By Archibdld’ Geikie, 
$ Makaplay, “By J. Cotter Morison. ee Svo. e° F.R.S., Director-General of the Geological Surveys of the” j 
Sterne. By-H. D. Tiaill. Crown 8vo. United’ Kipgdem. With numerous ainda - 
- Sheridan.- By Mrs? Oliphant. Crown 8vo. - The Functional Analysis of the, English ° 
man g ; ? Pe Sentence. By Rev. V, G. Wiightson, M. Å.® Crown Svo. 
The English Citizen. . > Arithmetic of Electric Lighting. By R. E. Day, 
“A Serig Sof Short Books @n his Rights and Respensibilites. M.A , Evening Lecturer in Experimental Physics at King’s e 
New Volume. College, London. Globe 8vo. * . ` 
‘The State and tte Land.- By Frederick Pollock, | A Treatise-on Applied Mechanics. By JH? a 
: M-as Tate Fellow: of Trimty College, Cambridge: *Crown Cotterill, M.A., Professor of Applied Mechanics in the 
ace 8vo. . ae eon Royal Naval College, Greenwich. With Illustrations and ~ = - 
: a : Diagrams, 8vo. ‘. 
The Evidential Nattre af the Hofy Eycharist. £ . 
Being the Boyl@ Lectmes for ,1879-1880 By Rev. G. F. Papers on Electrostatics and rE 
Maclear, D.D., Warden of St, “Augusttte’s College, Canter- Eji ro! a w fam 4hnoms3D, ew 
‘bury, and late Head Master of King’s Colleze School. 8vo. ition. fih Syst f Rigid Bodi A 
. Å Volume of Sermons. ‘By the late Rev.. T. H. | Dynamics of the System of Rigid Bodies. An - 
Steel, e M, A., Assistant Master Ag Harrow, and formerly ERS. ha 7 A cat i n ie a A, 
Feflow of- Trinity College, Cambridge. Wéth a Memoir. Coll eae idee ge. Wi ith 1 an as E : i Noe 
Crown 8vo, . ollege, Camoriage, 1th numerous xampies. ew è 
end enlarged Edition, 8vo. 
NATURE SERIES NEW VOLUMES. .| Elementary Applied Mechanics. By T. Alex- 
On the Colours of-Flowers. By Grant Allen. a C. E z Professor o of PA Fngineering i Ei me pele, A os 
With Illustrations. Crown 8vo, a ege of Engineering, Tokei, Japan, Par rown ~, 
Charles Darwin. A Series of Papers reprinted . 
-froin “Nature.” By W, T. Thiselton Dyer, F.R.S., F.L,S* | Macmillan’s aap e ee E 
', Archibald Geikie, L.L.D., F.R.S. and G. J. Romanes, , Y y 
M.A., L.L.D., F.R.S. ° Sec. Jy-S., and Professor Huxley, . Goethe.—Gotz Vor Berlichingen. Edited: ‘by e e 
r FRS., &e, "With Portrait ‘engraved by C. H. Jeens. H. A. Bull, Assistant Master jn Wellington College. 
Crown 8vo: Schiller—Maid of Orleans. Edited by Josephe 
k. 
. The Chemistry of the Sun. By J. Norman Costwic 
P „Lockyer, F.R.S. ive With Illustratipns. ae 4 Uhbland Select Ballads, Edited by G.. 'E. R 
reventive Medicine. By B. W. Richardson, : ; 
a a Te aiea ae Ere Works, Eà PERE l 
-A History and General View of the Criminal ; - 
Law of England. By Sir James F. Stephen, K.C,S.1., &c. h 
-3 Vols. 310, ra EES è A Synthetic French “Grammar for Public 
A Digest of the Law of Criminal Procedure’ Schools. By G. Eugène Fasnacht. Crown 8vo. z 
in Indictable Offences. By Sir James F. Stephen, -K.C.S.I,,- : EE TE $ - 
Jedes of the High Court of, ' Justice, Queen’ ` Bench CLASSIDAL WORKS. ai š 
Division, and Herbert.Stephen, L.L. Be 8vo,’ Scriptores Fabularum Græci. I. Babrius. ,A _ l 
New Volume of Lneyclopadsa of Surgery.’ Kevised Text, with Irtroductions, Critical’ Notes, and a 
| Surgery: The Internatiohal Encyclopedia of. Commentary. By W., G. Rutherford, M.A., Balliol 
ar paar peaches iat the They ata ‘oy Jon Ke Surgery College, Oxford, Assistant Master in-St, Paul’s School. 8vo. "e 
- by Authors of Various Nations ite ohn Asbhkurst, 
‘ Jr. M.D., Professor-of Clinical Surgery in the University Classizal Library. 





Herodotus, Books I.—III.—The Empires* of 
the East. Edited, with Notes and Introduction, by. A. H. 1 
Sayce, M.A., Fellow and Tutor of-Queen’s College, Oxford, 
and Deputy- “Professor o? Comparative Philology, 8v0., 


Illustrated | 
Volume 


of Pennsylvania. In Six Volumes,. Royal 8vo. 
a Chromo- -lrhographs and Wood Engravings. 
7 I 


7 CONTENTS: Injuries. and "Diseases which may occur in any 
part of the Body, — Venereal’ Diseases.—Injuries and Diseases of 
Various Tissues óf the Body. Royal 8voe 315. 6d. 

On Prognosis in: Lung-Diséase: based . -upon 
“Measurements of the Chest Movements, with the Applica-. 
tion of the Method for Life Assurance. By Arthur 
Ransome, M:D.; Physician to the Manchester Hospital for 
Constimprion and Diséases of the-Throat. With Illustra- 
tions. 8vo.- 

"Bronchitis; Catarrhal' Pneumonia, and Tuber- 

` cle of the Lungs. By D. J.-Hamilton, M.B. F.R.C.S.Ed., 

L.R.C.P.Ed., Demonstrator. of Pathology i in the University 
F Edinburgh, Pathologist: -to the Edinburgh Royal oe 
vo. ~- 


- EDUCA’ ONAL WORKS. 


, Text- Book’ of Pat ological Anatomy.—~ By 
* -Ernst ZieSJer ef Zuridh.e Translated and Edited by Donald 
. MacAlister, M.Ag. DSc, Fellew a St. John’s College, 
“~ "Chnsbridge: ~ With numerous Tl@istrations. ' 8yo. . 
Practi¢al Embryology. By Michael Foster M.A., 





F.R.S., and the late i. M, Balfour, F.R.S. Second | Livy, Books XXI. -xXXÝ. Translated: by A. J. 
Edition, revised and enlsneca: Crown 8vo. ; . Church, M A., and We J. Brodribh, M.A" Crown 8vo® è. 
. gots MACMILLAN SND <o., LONDON. 8 


Tacitus.—The Annals. Edited; with Introductifms 
. and Notes, by G. O. Holbrooke, M. A, Professor of Latin 
in Trinity College, Harzord, U.S.A, Svo. 





° Classical Serfes, New Volumes. 
Homer’s Odyssey. Books XXI.— XXIV. Edited 
with Intgoduction and Motes. By`S., R. H&milton, M.A., 
Fellow of Hertford College, Oxford. Fcap. 8vo. ` 
Horace.—The Satires. Edited by Arthur Palmer, . 
M.A., Fellow and Professor of Latin in Trinity College, 
Dublin. Heep: 8vo. vs 


Shamaton from ghe Classics. 


` Homer.—The Iliad. Translated into English Prose. ° 


“By Andrew Lang, MA, Ope Leaf, M.A., and Ernest 


b Myers, M.A. Crow! $70. 
Aristotle.The Policics, Translated by §. E C 


Welldon, M.A., Kellow of King’s College, Cambridge.” 
` Crown 8vo. 


` e` i $ ° 
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MANUALS. FOR’ STUDENTS.” 


`- 
A ? t [arist ON CHEMISTRY, By Professors ROSGOE and’ SCHORLEMMERs - £ 
i an —ĪNORGANIC CHEMIST ~—Nay-M > 
* ° “Vol. Wi. ~~ORGANIC Cowen. Pat lL. ais. Past. TL in ce Tes ao a yee ee S ar 
 GEGENBAÙUR'S COMPARATIVE ANATOMY. A Translation by, F.» J. BELI., Revjct 
a „with Preface, by Prof. E. RAY LANKESTER.. Illustrated, 8vo. 215, 


‘TEXT- BOOK OF PHYSIOLOGY. By MICHAEL FoszEr, M.D, F.R. S. edea; /8v0, 21s 


o. A. TREATISE OF EMBRYOLOGY. By F. M. BALFOUR, F.R.S, Ilkistratede 2 VOR. _8vo. a 





; Vol. I. 18s, rig IT. 21s, ` 
- *A TEXT-BOOK' OF PHYSIOLOGICAL CHEMISTRY. By Prof Aten: Gaia 
F.R.S. Illustrated. 8vo. Vol. I. 18s. - +  [Vol. ZL. in the press ' 


a “ ELEMENTARY PRACTICAL PHYSIO GY. B : 
» and JaN. LANGLEY, B.A: Filth Edition, “tiem che y MICHARL. $ PORTER agi Se 


THE STUDENT'S FLORA OF THE BR 
CEL, ENS. Globe Bro. ton f, ITISH ISLANDS. °" By Sit J. D: Hooxep, 


_ PHYSIOGRAPHY : an Introduction to the. Study of Nature. ny Profe HUXLEY, FRE 
- With Illustrations, New and Cheaper Edition. Crown 8vo. 6s. . 


e, ' ELEMENTARY BIOLOGY. By Prof. HUXLEY, F.R.S., assisted by, H. Ns MARTIN, M.B., 
© D.Sc.. Crown 8yo. 6s, í 


THE PRINCIPLES OF. SCIENCE. A Treatise on Logic and Scientific Method. By W. 
e STANLEY JEVONS, LL.D., M.A., F.R.S. Crown 8vo. 12s. Gd. 


| ~ GUIDE TO THE STUDY OF POLITICAL ECONOMY. From the Italian of Dr. ncı 
COSSA. With a Preface by W, STANLEY JEVONS, F.R.S. Crown 8vo. 4s. 6d. : 


ar °, ` STUDIES IN DEDUCTIVE LOGIC. By W. STANLEY JEVONS, LL.D., RR.S. Crown 8vo., 6s. 
me i — MANUAL OF POLITICAL ECONOMY. By Right Hon. HENRY FAWCETT, ‘M.P., FR. S. 


Crown 8vo, 125, 


Snir to oe an Introduction to the Study of Man and Civilisation.’ By E. B, 
TYLOR, D.C. L., F.R.S. With Numerous Illustrations, ' Crown 3vo. 7s. 6%. 


A MANUAL OF ANCIENT GEOGRAPHY. Frem the Gerinan of Dr. H. KIEPERT.. i 


-~ Crown 8vo. bs. he 


ELEMENTARY SCIENCE. 


AGRICULTURE. By Prof. HENRY TANNER, F.R.A.C. 3s, 6d. i 
| i ASTRONOMY. By J. N. LOCKYER, F.R.S. With Illustrations, 5s. 6d— Qüestions ` Is. Od, 
BOTANY. By + i OLIVER, F.R.S., F.L.S. With Illustrations, 4s. 6ds : 


-> CHEMISTRY, ' By Prof. Roscon, F.R.S. ‚With Illustrations, „4s. 62. : 
eo. . CHEMICAL #ROBLEMS ADAPTED TO THE SAME,” By Prof. THORPE. ` With KEY, 25. i 


CHEMISTRY: Owens College Junior Course of, Practical Chemistry: By F. Jonzs.: Preface ` 
by Prof. ROSCOE. ° ‘2s. 6d. 


`. QUESTIONS ON CHEMISTRY. By- FRANCIS JONES. 18mo, 3s. i a7 
ERECTRICITY AND MAGNETISM. ` By Prof. SILVANUS P. THOMPSON, B.A. D.Sc. “With 


Illustrations. 45.!6¢. 


- LOGIC, DEDUCTIVE AND INDUCTIVE. ‘By W. STANLEY Jevons, F.R.S. 3s. 6d. E ; 
h . PHYSIOLOGY, -By Pref. HUXLEY, F.RS. With Illustrations. 4s. 6d. —Questions, 1s. 6d. - 
_POLITICAL.ECONOMY, FOR BEGINNERS. By M. G. FaweettT. With Questions. 2s. 6d. + ` 
‘PHYSICS? . By] Prof. B. STEWART, F.R.S.- With Illustrations. 4s. 62.—Questions, 2s. 
` NATURAL PHILOSOPHY FOR BEGINNERS. By I. TODHUNTER, M.A., F:R.S. Part 2— ` 


PROPERTIES|OF SOLID AND FLUID BODIES. 35. 6g. Part II.—-SOUND, LIGHT, AND HEAT. "36. 6d. 


PHYSICAL GEOGRAPHY. By TOIS A. [Gurere, F.R.S. With Illustrations, 4s. 6d— 
Questions, „1$. 6 . 


_ CLASS-BOOK ior ‘GEOGRAPHY. By C.-B. CLARKE, M.A., F. G.S. ie Maps.: 3s. 
l ~ SOUND: an Elemengary Treatise on. By Dr. W. H. STONE. With Tilustfations. 35. 6d: : ahs 
e „STEAM: an E lementary Treatise on.’ By JOHN | Peay: With lugtratiorts, gs: “oa? 
THE ECONOMIES OF INDU STRY. By A. MARSHALL, M.A. ant MARY P. MARSHAL? 2s, 6d | 
A SHOR GEOGRAPHY OF THE, ‘BRITISH ISLANDS. By JOHN RICHARD oe and 

















e e ° ALICE. STOPEORD. GREEY. “With Maps. 3s. 6d. n 3 
a as, kk MACMILLAN AND! CO, PONDON. i . 
7 Priftteg by R. ‘Cray, Sons, AND Tarien, at 7 ami 8, Bread Street: Hil®, Queen Victoria Street, in the City of London, and published by ay 
og eMa fous AND Co., at the Office, 29 and 30, Bedford Siteet, Goveat Garden.— (URSDAY, pembe I4, 1882. - . 
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° ‘To the solid ground : 
Of Nature tusts the mind which bulds for aye.”—WoRDSWORTH 
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Registered as a Newspaper atethe General Post Office. ] 7 e [All Rights are Reserved. 
ST. THOMAS’S HOSPITAL MEDICAL 
` SCHOOL, PHCTACLES. 
e IOP AAT e e 


ALBERT EMBANKMENT, LONDON, S E. 


The WINTER SESSION of 1882-83 will commence on OCTOBER and, 
when an Introductory Address will be delvered by Dr. SHARKEY, at 3 p.m. 

Two*Egtrance Science Scholarships of 4100 and £60 respectively, open 
to all first-year Students, will be offered for competitian The Examination 
will be held on the 4th, sth, and 6th. of October, and the subjects will be 
Chemistry and Physics, with either Botany or Zoology, at the option of 
Candidates. 

Special Classes are held throughout the year for the “‘ Matriculation,” 
“ Prehminary Scientific,” and ‘Intermediate M B.” Examinations of the 
University of London. ; 

All Hospital Appointments are open to Students without extra charge, 

Scholarships and MoneygPrizes of considerable value are awarded at the 
Sessional Examinations, as also several Silver and Gold Medals, 

The Fees may be paid in one sum or by instalments. Special entries may 
be made to Lectures ar to Hospital Practice, and special arrangements are 
made for Students entering in thew second or subsequent years, also for 
Dental Stud-nts and for qualified Practitioners ` , 

Several Medical Practitioners and Private Families residing in the neigh- 
bourhcod receive Students for residence and supervision anda register of 
inspected azd approved lodgings is kept in the Secretary’s office. 

rospectuses and all particulars may be obtained from the Secretary, Dr 


GILLESPIE. 
7 : W. M. ORD, M D , Dean. 
s 


WANTED, a Copy of NATURE, No. 618.—Adgress, 
Office of NATURE, 29, Bedford Street, Strand. 
WEAPPINM & WEBD’S 

ee CHESTS 











PLATE 
OUTLERY 


COMPLETELY 
FITTED. 


eAll Sizes in Stock. 
SPECIAL 
DETAILED LIST 
FREE. 


OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
i LONDON. ° 
e MANUFACTORY—The Royal Pfate and Cutlery Works, SHEFF IELD. 
Sap “one ee = x e ; $ e’ 





DEFECTIVE VISION, enher from Age or Disease. — Mr.. Jouno™ 
BROWNING begs to state that f= has for years been honoured with the 
recommendation of our leading oculists for supplying SPECTACLES, 
EYEGLASSES, and BINOCULARS for all pecularittes of vision. Mr. 
BrowninG can work lenses for special cases, and make special frames 
when required, at twenty-four hours’ notice. Price of Spectacles from 
4s. 6d a pair 

AS RESIDENTS in the COUNTRY generally find it impossible to 
obtain Spectacles which fit them-well and suit their sight, JOHN BROWNING 
begs to announce that he has devised a method by which he can supply 
correspondents ın the provinces with Spectacles accurately suited to their 
requirements Full particulars will. be sent post-free. 


WMustrated Catalogue of Binoculars sent free. 


JOHN BROWNING, 
Optical and Physical Instrament Maker to HM. Government, 






























































63, STRAND, LONDON, W.C. °. 
5 
TRAVELLERS’ SC-ENTIFIG REQUISITES. 
WE = y ey Ly 
ANEROID BAROMETER with ALTITUDE SCALE, THERMOMETER 
and Compass in Flat Pocket Case, various Forms, 
£7 Fs. and? £8085. 
Price Lists of Instruments free by posts ° ` A 
NEGRETTI & ZAMBRA. F 
Opticians and Sciegtifi Instrument" Makers 
To Her ŅŁJESTY THE QUEEN, ° . a è 
e ” HOLBO VIADUCT. 
Branches—45, Cornhzil; and 122, Regent Street. 
e = e 
è f e \ è ® E 
i e 
e . 
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NATURE ee 








e 3 e 2 
“ok MICROSCOPES. 


‘Ugequalled b any piber Maker at the same Price. Intending Purchasers 
. should apply to the Manufacturer, 


` ACEDMUND WHEELER, 
° 48N, Tollington Road, Hollovay, N., London.. — e 





UNIVERSITY COLLEGE, LONDON, 


| z 
PRELIMINARY SCIENTIFIC (M.B.) EXAMINATION OF THE 
© + UNIVERSITY OF LONDON. 


The following Classes meet the requirements of Candidates :— 
Chemistry—Professor Williamson, Ph.D , F R.S. l 
Experimental Physics—Professor G C Foster, F.R.S 
Zoology—Professor Lankester, M A , F R S. 

a Botany and Vegetable Physiology—Professor Oliver, F.R:S., F.L.S 
e The Courses of Chemistry, Practical Chemistry, and Botany, enter into 
the Ordinary Medical Curriculum, the Extra Fees amounting to £10 108 

Prospectuses, including information as to Classes for Matriculation, may 

be obtained from ghe College, Gower Street, W C. $ 


TALFOURD ELY, M.A , Secretary. 


UNIVERSITY COLLEGE, LONDON. 


FACULTY OF SCIENCE, INCLUDING THE DEPARTMENTS 
- OF ENGINEERING AND CHEMICAL AND MECHANICAL 
i TECHNOLOGY. 








-@ The SESSION will open on TUESDAY, UCTOBER 3rd 


For detailed Prospectuses of the Courses of Instructi n, Exhibitions, 
Scholarships, &c , apply to the Colleze, Gower St eet, WC, © 


TALFOURD ELY, M.A., Secr:tary. 








A VACANCY having occurred in the Pro- 


fessofship of Greek and Latin in the Masan Scienze College, Birmingham, 
the Council are prepared to receive applications (accompanied by Lesti- 
emonials) @r the appointment ‘The Stipend 1s 4200 per annum, plus 
two-thirds of the Class Fees. Applications must be sent ın tne Secretary 
» (G. H. Morey) not later tian October gist, 1882. Further particulars 
may be obtained from the Secretary 


~ THE MASON SCIENCE COLLEGE, 


BIRMINGHAM. 
. The NEXT SESSION will COMMENCE ọn TUESDAY, October 3, 
v 


1882, © ~ 
+ The Calendar, containing full information as to the Classes, Fees, &c., is 
now published by CornisH BroTHERS, New Street, Birmingham, ice 25., 


by post, 2s. 4d 
- GEO. H. MORLEY, Secretary. 


UNIVERSITY COLLEGE, LIVERPOOL. 


The AUTUMN SESSION will commence on- MONDAY, October 2. 
Evening Classes on-October, be 

Lectures and Classes in TIN, GREEK, ENGLISH, FRENCH, 
GERMAN, ITALIAN, ed LICERATORE, PHIL DSOPHY, 
POLITICAL KCONOMY, MATHEMATICS, PHYSICS, CHEMIS- 
TRY, BIOLOGY, and GEOLOGY. Physical, Chemical, and Biological 
Laboratories. Students prepared for all University of London Examinations. 

All Classes, except the Medical, open to both Sexes on the same terms, 
No Students admitted undér fifteen. Students in their ‘sixteenth year re- 
quired to pass a Preliminary Examination. . 

ter all details of Fees, Classes, &c , see Calendar (price 2s , by post 2s. 4d), 
published by ADAM HOLDEN, 48, Church Street, Liverpool, 








EXETER COLLEGE, OXFORD. 


An Examination will begin at this College on WEDNESDAY, October 
Pith, at 9 30 a.m., Tor |the purpose of filing up a Natural Science 


h 
: Scholarship. 


The Scholarship is tenable in the first instance for two years, and will be 
prolonged for two years more if the Rector and Fellows are satisfied with the 
industry and good conduct of the Scholar. For specal reasons it may be 
prolonged for a fifth year. e 3 

Candidates must not have exceeded 19 years of age on the day of el@ction, 
and they will be required to show that they will be able medue course to pass 

Responsions. it j . 

The Examinatidh will beheld at the same time and place 3s the Examina- 
tion for a Natural Science Scholarship at Trinity College. 

The Rector will receive the names of Candidates on Iuesday, October ro, 
<between 8 and 9 p m. l . aoe 

Further infurmation can’ be received by application to Mr. W. Lewis 
MORGAN at Exeter College. š 


LONDON UNIVERSITY DEGREES. 


MR. CARR'S MATRICULATION CLASSES, Grosvenor Square, 
have commenced. 1x two-hour Lessons and Examination Pavers, 10s. 6d. 
Degree Classes for two andithree now forming —Address, 14, Grafton Square, 
Clapham, S.W. e 


; - 
LONDON UNIVERSITY, 2nd B.Sc.— 
e : rf x 

Speedy qnd efficient pre tion in Zoologg, Botany, Physiology, by a 

sat Clase Hon u maD uf the University, and Medallist of University 

College. Thorough Practical "work. Terms, 4 Guineas for # Lessons. 
oO. J. WEBB, Norfulk House, Riclflaond Road, South Kensington. 

È ° 


` 











* Geology and Mining 


[eSedt. 21,1382 “is 


LIVING SPECIMENS FOR THE MICROSCOPE, 


‘THOMAS BOLTON, NATURALISg'S’ and MICROSCO 
'® STUDIO, 9%, NEWHALLSSTREET, BIRMINGHAM. 


*: 

T B. has last week sent out specimensgof the new Rotifes, Qicistes 
Janus, with drawing and desenption. He has also Sent out S/edicerfa 
ringens, Stefhaxncceros Eichornii, Flosculagia campanulata, Trichodina 
pediculus, Pro-embtyo of Chara, Cosmarium botrys, Voivox globater, &c._ 


TS’ 


Weekly Acnouncements will be made in this place of Organisms T. B. 


is supplying. 





s € 
2 ` iig e 
Specimen Tube, One Shilling; post-frée® 
Twenty-six Tubes in course of Six Months faggSubscristion o pa 
Pa j pa T: etl Tubes for aes oe vAr e 


. 


Partfolio of Drawings, Seven Parts, xs. each. . í 


THE YORKSHIRE CQLLEGE. 


SCIENCE and LITERATURE DEPARTYENTS, C8skridge Street. 


TEXTILE INDUSTRIES and DYEING DEPARTMENTS, - 
a College, Road, Leeds. bd 


The NINTH SESSION bggins TUESDAY, OCTOBER gpd, 1882. 


Mathematics ang Experimerftal ae yee A W. RUCKER, MA. 
sics (Lectures and Laboratory)... |Assistant Lecturer, C, SPURGE, BAs 
; P Prof T. E THORPE, Ph.D., F R:S. 
Chemistry (Lectures, and Laboratory) sian Lecturer, C, Hy. BOT- 
HAMLEY, F.C.S. 
.. Prof. A H GREEN, MA, F,G.S, 
Instructor, A. LUPTON, M I.C.E., 


ne F.G.S, > 
Prof. L. C MIALL, F.G S., F.L.S., 
v a fäseiant „Lecturer, ALFRED: 


ENNY. 
Civil and Mechanical Engineering ...{P tf G. F, ARMSTRONG, .M.A. 


$ 3 Q 
Classical Literature and Philosopsy ... Prof, N. BODINGTON, M.A ~ 
Modern Literature and History-... .. Prof. C -RANSOME; MaA” - 
French Language and Literature ... Lecturer, JOHN WILLIS, PhD, 
German and Orental Languages .. Lecturer, J. STRAUSS, Ph.D 
Textile Industmes „e. «. f se » Instructor, JOHN BEAUMONT 
Dyemg Depzrgment se se oe «+ Instructor, J.J HUMMEL, F.C.S. 

The various Laboratošes are open daily for practical work, and may be 
attended at times suited to the other engagements of a Student , 

DAY CLASSES for Registered Students. SATURDAY CLASSES and- 
AFTERNGON LECTURES for Teachers-and Occasional. Students. 
EVENING CLASSEs. ° 

Prospectus free on application. The Calendar, 1s.; by post, 1s 4d. ` 


INTERMEDIATE EDUCATION BOARD 
z . FOR IRELAND. > `, 
i EXAMINERS, 1883 KE 


The Intermediate Education Board are prepared to receive Applications 
from persons who desire to have their names placed upon the List from which 
the Examiners for 1883 will be selested. The subjects of Examination ‘are — 
Greek, Latin, English, French, German, Italian, Celtic, Mathematics, Arithe 
metic and Bock-keeping? Natural Phelusophy (Experimental ` Physics), 
Chemigtry, Botany and Animal Physiology, Drawing, Music, Domestic 
Economy. : A ` s 

Particulars as to remuneration, &c., can be had on application to the 
Assistant-Commissioners. s s ú 

Applications, endorsed “‘ Examiner,” sheuld be sent in on”or befure the 
15th of October reat, addressed to the Assistant-Commissioners, 


By Order, 
ARTHUR HILL CURTIS, Assistant . 
T. J. BELLINGHAM BRADY, JCommissioners. 


” x, Hume Street, DublineSeptember x1th, 1882. 


2 GUY’S HOSPITAL. 


The MEDICAL SESSION commences on MONDAY, OCTOBER 2., 
The Hosp-tal now contąjns 695 beds, and includes wards for Obstetric, 
Ophthalmic, and other special bag real i $ 
The-Muszum of Anatomy, Pathology, and Comparative Anatomy = 
Curator, Dr. Goodhart—contains 11,000 Specimens, 4,500 Drawings and 
Diagrams, a ungue Collection of Anatomical Models, and a series of 6a0 
Models of Skin Diseases. ee 
APPOINTMENTS.—The House Surgeons and House Physicians, the Obste- 
tric Residents, Clinical Assistants, and Dressers, are selected from the 





Coal Mining w. se se 3» 


Biology ee see 


wy 


‘ 


' 


Students according to merit and wnhout payment. -There are also a large .. 


number of Junior Appointments, every part of the Hospital Practice being 
systematical-y employed for jgstruction. i t i ; 
ENTRANCZ SCHOLARSHIPS.—Open Scholarship of 125 guineas, in Classics, 
Mathematics, and Modern Languaggs Opan Scholarship of 125 guineas, 
in Chemistry, Physics, Botany, and oola: 
Prizes, &.—Six Scholarships, varying ingvalue from £ o to £50 each, 
for general proficiency in Medical Study e tfe ‘Lreas@rer’s, Gold Medal in 


Medicine; the Treasurer’s Gold Medal ın Surgery , the Gurney Hoare, Piae N 


of £25 for C inical Study,> the ney Prize of 3 guineas for 
the Sands Cox Scholarship of per annum for three years for 
the Michael Harris Prize of £10 for Anatomy. + K 
For further information apply to the Dean, Dr. F. TAYLOR. j 7 
-Guy's Hospital, London, S.E., July, 1880 


ysiology ; 
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KING’S COLLEGE, LONDON. t ROYAL COLLEGE OF SCIENCE, 3 
° ` ' LECTURES TO LADIES, s à 7 ‘STEPHEN’S GREEN, DUBLIN. 
The Classes will re-open on T#1URSDAY, OCTOBER zz2th, at 5, Obser- t 
vatory Avegpe, Campden Hill, W. {close ¢o the High Street Kengington SCIENTIFIC AND TECHNICAL EDUÇAT ON... 
Station and Vane Hal) by x Session 1882-83. a Š 
recne will be given on == e ” ern College supplies a complete Coure ôt astruction in Soe is Yate e 
‘oly S@ipture and Church History. By the Rev. Canon Barry, D D. | aBpled to the Industrial Arts, especially those which may be classed broa = 
i Handed Economy. By F.Y EDeRWoRTH, M.A. under the headsgof CHEMICAL MANUBACTURKES, MINING, and 
English History and Continehtal History. By Professor GARDINER. ENGINEERING. | . 
Anciént History. By Professor WARR. e. 5 F : Ja Dip! oma of Associate of the College is granted at the end of the Three e 
= y nglish Language and Composition and English Literature. Professor ears’ Ceurse. | ý : 
Eng e peang : © 7 ‘\here are Four Royal Scholarships, tenable fur two fed?s, each’ of the 
Latin (Advanced) By F. $ Epcxeworrn, M.A . o value of £50 yearly, with free educa ion, including Laboratory Instruct n. 
Latin (@l@mentary): By W. L. HETHERINGTON, M.A, e Two become vacant each year. They are given to Students*who have been . 
French Grammar and Reading, French Literature, and French/Conversa- | a year inthe College. ~ y N š 
Eras tion. Bw Professor MARIETTE The Fees are £2 for each Conrse, or £10 for all the Courses of each year, 
. German Composit ar®Reading, German Grammar and Translation, and | with the exception of Laboratory Practice. z ` 
. Gérman Literature. By Professor BucaHEIw. hg Chemistry (Theoretical and Practical), Metallurgy, &e — Professor HARTLEY 
5 Italan Language. By Professor PISTRUCCI FCS. FRS.E. y - 
a” - Greek (Advanced). By Professor Warr. Mathematics, Mechanics and Mechanism—Professor Hennussy, F.R.S.. 
Greek (Elementary), and Greek Testament. By W. 4 Giu, M.A. RLA. i . y 
Arithm tic, Algebra. and Geometry &y J. STERNDALE Begnerr, M.A. . Descriptive Geometry, Drawing, Engineering, and Surveying—Professor 
Chemistry. By G S. gounson, F.C S. Picor, CE, M.R.LA. . 
Physidlogy.and Laws of Health. By Mestror Tyrarp, M.D. Experimental Physics (Theoretical and Practical)—Professor BARRETT, ’ 
Botany By Professor BENTLEY. ŞS i F.R.S.E.,M.RIA ` 
eGeology. By the Rev. Professor WILTSHIRE. : Mining and Mineralogy—Prvfessor O'REILLY, C.E MRA 
ellarm-ny (each Class) By Professor Alonx,'Mus, Doc. Botany—Professor M'Nar, M D., F LS. 
Drawing. By Professor DELAMOTTE =, K Zoology—Professor Happon, BL.A., F,Z.S.. Dean of Faculty. | 
Sevewal of the Courses afe adapted to th Examination for the London | Geology Professor Hytt, M A., LL.D., F R.S. 
Degrees, and the Oxford and Cambndge Examinations. e Paleontology—Mr. Bary, F.L.S.,F.GS,MRILA e 
i Ihe Jnaugaral Address will be given by the Rev. Canon Barry, D.D., The Chemical and Physical Laboratories and Drawing School are open 
Principal of Kiog’s CoRege, on MONDAY, OCTOBER oth, at 3 o'clock, | dail for Practical Instruction X e 
in theVestry Hall, Kensington dmission free , i Fee for Chemical Laboratory, £2 for One month, £5 for Three months, 
For Prospectuses and further infirmation apply to the Secretary, Miss | £9 for Six months, or £12 for Session Fee for Physical Laboratcry, £1 per 
- Scumrrz, 26, Belsize'Park Gardens, N.W. month, or £6 for Session Fee for Biological Laboratory, £2 for the term. 
` 3 Tee for Drawing School, £3 fo? ie g rror one term. z 
he SESSION commences cn , October 2, . . 
7 VICTORIA UNIVER SITY, Programmes may be obtained ôn application at the College; or by lette 2 
ETR MANCHESTER. ~ or postcard addressed to the Secretary, Royal College cf Sence, Steghen’ ` 
y SESSI . Green, DubLln. e. | 
ON 1882-3 Professor J. P. O'REILLY, Secretary, pro tent 


<e 


Preliminary, Intermediate, afd Final Examinations for the Degrees of 


dla pi D Ser TEL be held m the®Owens College in October next, MR. RICHARD ANDERSON, F.C.S.,° > 


The Prelrninary Examination is open to all persons who have Matricu- Member of the Society of Telegraph Engineers and Electricians, makes ° 
ated, the other Examinations only to those who have studied in a College of a specialty of testing Lightnmg Conductors, and advising as to the bie 
the Umversity. - : mode of applying them to Publ.c and Private Buildings, —Leadenha 
ersons desiring to Matriculate can do so by attending ae the Registrar's |‘ House, ror, Leadenhall Street, London, E C. 


Office in the Owens College, Manchester, betwee& the hours of rt a.m. and 


r pm ,on ary day`from October znd, to October 7th inclusive, or on any ADVERTISER (Assoc. R. S.M., F.G.S.), 
su 


sequent Tuesday in October, 











i: eee x seeks an immediate engagement in which a thorough Scientific Educa- 

acne d of the, Statues and Regulations of the University will be tim would be eqaieade Geology preferred. Unexceptionable refer, 
arded OR Appicaton: — * A. RENTLEY, Registrar ences.—G. C., ro, Cottage Read, Eaton Square, S.W. - j 

Š “ g 2 
= THE MIDDLESEX HOSPITAL. TELESCOPE FOR SALE.—A very fine 
The WINTER SESSION will open on MONDAY, OCTOBER and, with Equatoreal Reflector, 84 in by Calver.—Apply by letter to Boyn Moss, Ş 
an. Introductory- Address by R Ww Lye, Esq. prhe Medical School, ” Esq., Clatford, Andover, i i 

whic! s lately been considera enjar; » provides the most complete = a, s 

_ means for the education of Students preparing tdr the University of London, ASTRONOMICAL TELESCOPE ’ Second- 

the, Colls es act Physicians fi hike aaa Sen of as eee = hand, 1 by Negretti and Zambra, 3 Object-glass with Finder on Pidar 

- armum, tenatle for two years, and a Science Scholarship, value £50, will be ay W. prana One: a rg ne Dyo Astronomi yT een 


competed for on SEPTEMBER agth anf following days. _ Powers 50, 80, and 100 diameters. Price £18 Ios , cost Ae as perfect ¥ 








Pa arter ar omarion ERA be obtained from the Dean or the Resident as new. Apply to Jonn BRowNING, 63, Štrand, London, % 
edica cer at the Hospital. * ‘ d D 
iad ee’. ANDREW CLARK, Dean |- GEOLOGISTS’ HAMMERS. , ~- >ò 
N r Pick-shaped Hammers, 3s. Ed , 4s., 48 6d.; Square Head ‘and Cutting ‘2 
BIRKBECK INSTITUTION. Edge, 25. 3d., 25. 6d., 3S Seotgical Survey Hammer, ss. Hammers for 
EXPERIMENTAL PHYSICS, Igneous Rocks, 4s. 6a , 6s. Trimming Hammers, rs 6d, 15 gd, 25 3d 
Mr W. J. WILSON, F.C.S., M.S.T.E , will commence his FOURTEENTH ‘ortable Hammer and Chisel ir Case, és 6d, 7s 6d., 8s 6d Steel Chisels, 
Annual Ceurse of Expenmental Lectures on Electricity, Magnetism, Sound, | 9%» 15.15. 67 Strap and Hammer Holder, 2s, 3s Glass-cappedg Boxes $ 
Light and Heat, in the Theatre of-the aboye Institution, Southampton home gapa dozen. Card Trays from 4s 6d. per gross. Specimen ®ubes - 
Buildings, W.C , on Friday Evening, OCTOBER 6th, at 8 o’clock, to be | Tom per dozen. 
coated on succeēding Fridays at R pois ina vith the Goyette Catalogues Post Free. 
ment Examinations in May. “Fee for the Course, 8s. For Detailed Syllabus, š T 7. ` 
particulars of Special Prizes, &c., apply to Librarian. THOM t Di RUSSELL, r = 
At the last May Class Examinations of the Science and Art Department. 6 * 48B, Essex Street, Strand, London, W.C. $ 
154 papers were Worked by Mr. Wilson's Birlsbeck Students. os these 93 | —————_—— m 
passed AT Class and obtained Queen’s Prizes, 5a passed Second Class, and GEOLOGI CAL H AMME RS 
. HONG KONG OBSERVATORY. í OF NEW AND IMPROV2D PATTERNS AND MATERIALS. a 
candidates for the post of Director of the Astronomical, Magnetical, and A large and new Stock for selection for all kinds of Geological Field Work. 
ateorological Observatory about to be established at Hong Kong are re- er sate, Š 
quested to apply by letter 1 to the Astronomer Royal, Royal- Obs rvatory,’ Drawings of Patterns and Prices on Application EA 
Greenwich. ‘The salary is two thousand four hundred Dollars per annum,’ Slings of hest hake for Hammers, &c. ; also Clinometers, Pocket Lenses. ` 
with a free residence. e R Chisels, Collecting Bags, and all necessggies for outdoor geological work, a 
GEOLOGICAL-%, Advertiser (22) indefatiga- |" r JAMES R. GREGORY'S 


ble hard worker and exellent Palæontologist, desires situation in con- Extensive Geological Repository, . 

- nection Rath Museum @r ptherwise, at moderate salary. Could suppl (J 
very larg’ and valuable Geological’ Colle&ion—H , 106, Finch Road, 88; CHARLOTTE STREEF, FITZROY SQUARE, W. 
eHandsworth, Birnengham. a = —O# ‘l 


—eæ | GREEK and ROMAN COINS. Catklogue `° 
GEOLOGY.—Twehty Species (45 Speci- Sie Gres E S Slota, etei 








. mens) Suffolk Crag Foss Is. Price 5s. 6d. Carnage paid to London.— 4t@ price zrs. : x : . 
ANGIE, (29) Saxmundhar, - MACMILIAN & C^., LONDQN. ` es ^ 
g . ; ` goten o e E . i n.. 
. š y e e a r 
Ie : uo g - . . 
š e be hd è <n * 
s.e. f os ° e e ¢ be = = 4 e é ¢ 
è ; 2 z : j 












































. T.’ ` i ; y S "a i 
~ . . 1 y : One $ 
clxiv. | NATURE © e. [Sept. 21,°1832 
e = 
WESLEY eS 
-~ oe SEE EIELD. 
a A. . ' (AFFILIATED TO THE LONDQN UNIVERSITY, 1844.) r 
GOVERNOR AND CHAPLAIN se s Rev. W. H. DAL INGER, F.R.S, &e., &e. 
° ° | HEAD MASTER .... ‘Mle M, SHERA, Eso., M.A., LL.D : °, 
= a SECOND MASTER , ... i ENRY C. HEAYLE, Esq, M.A. bd ° 
_ First MATHEMATICAL MASTER... | “THOS. HUGH MILLER, Eso., B.A.g{Cam®.), M.A. (Glasgow), 
> e Sy , And EIGHTEEN ASSISTANT MASTERS and. PROFES SSORS,. 
. In ‘additionete Classical, Mathematical, Enghsh, and Commercial Subjects, BIOLOGY, PHYSICS, gnd CHEMISTRY, the 
Modern Languages of Europe, Hebrew and Syriac, Vocal and Instrumental Music, and Drawing aie ica by Accpmplished 
"Professors. bd 
I 
l e The Rev, W. H. DALLINGER, F.R.S., has undertaken the PROFESSORSHIP of NATURAL SCIENCE ; and gives 
| ' Weekly Lectures and Class Instruction in Practical ZOOLOGY, BOTANY, &c. œ »» 
*PHYSICS and CHEMISTRY are taught by A. H. ALLEN, Esq., F.CS. SCHOLARSHIPS are AWARDED worth in the 
A aggregate 300/, a year. 5 
, . The JUNIOR SCHOOL, conducted in a separate part of the Building, is in exgellent'efficiency. . 
: | The Autumn Term will commenge on Thurséay, September 218t, 
PROSPE C 7 USES may be obtained by Application to the GOVERNOR or HEAR MASFER. 
UN IVERSITY COLLEGE, DUNDEE. THE SCIENTIFIC RESUS Seda VOYAGE OF H.MS. A 
Peres sree: “had the CoLLEGE are now ready to receive Applications for Now ready, NaRRATIVË, Vol IL., in royàl 4to, price gos.? clowh. 
et e following ars :— “a ‘ im 7 
1. MATHEMATICS avo NATURAL PHILOSOPHY. REPORT on the SCIENTIFIC RE SULTS 
2 CHEMISTRY. e of the VOYAGE of H M S. “CHALLENGER ” during the YEARS 
* 3. ENGINEERING AND DRAWING, and 1873-6, under the Command of Caf. G. S Nares, R-N., F RS , and 
4- ENGLISH LANGUAGE anD LITERATURE anp MODERN |e Capt, F. T. Tromson, R.N. Prepared under the Superintendence of - 
HISTORY. the late Sir C. W. THOMSON, FR RS, and now of JOHN MURRAY, 
The Salary to be attached to each of these Chairs is £400, with Two- F.R.S E , one of the Naturalists of the Expedition. 
is Thirds of the Fees, which will be guaranteed for the First Five Years up to a This Volume mayalso be had in Three Separate Parts, X paan XV., 
£roo—mdking the total guaranteed Inccme of each Professor at léast £500, and. XVI, of the entire work, as follows’— 
| All information as to the Scheme of Education and the Conditions of the XIV. Magnetiwcal and Meteor ‘ological Observations, price 255% so Soho sra 
i - Apptintments@nay be obtained from the Secretaries, Messrs. SHIRLL and | Part XV APPENDIX A. Report on the Pressure Errors of the Challenger 
SMALL, Solicitors, 5, Bank Street, Dundee, with whom Applications, accom- Thermometers, price 2s 6d. 
ê pamed by Twenty Printed Copies of Testimcnials, should be lodged on or | PART XVI. Aprennix B. Report on the Petrology of St Paul's Rocks, 
@ è before the 17th October nest price 25 6a. 
P Printed for H-I: Suances, On r published by paler of H at Goteriient 
| : wy ib d and Co, John Murray, ‘Macmillan and Co , Simpkin 
š el Q PLC E | O EF R E-M O V A L. and C., Taubnerand Co, "is, Stanford, J. D Potter, and Kegan Paul 
: and Co., London , Pos and G. Black, and Douglas and Foults, Edin- 
. h, apd by A.-Thom and Co, and Hodges, Riggs, and Co; 
ADAM HILGER, j a eee | 
ASTRONOMICAL AND OPTICAL INSTRUMENT MAKER, “TRANSIT INSTRUMENT. 
` A POPULAR TREATISE ON THE USE OF THE 
j e ERANSIE POSTE UMSAT, et De CEA as 
3 K im or the use o! unt entiemen. y $ 
MORNINGTON CRESCE 3 NW. A popular description of -the Tak of obtenim trey Gedenwich 
> $ p time by the Transit Instrument t also contains Tabies of the Transit o 
. (Late of 192, Tottenham Court Road.) She Principal Sar i for 1882, calculated in ordinary Greenwich time, Demy | 
vo, cloth, post free 3s. 
`: PRACTICAL SCIENCE LABORATORY, A. J. FROST, 6, Westminster Chambers, London, S W. 
13, Newman Street, Oxford Street, W , under the direction of EDWARD 
B Averno, D Sc., Fellow of University College, London Classes for MINERALOGY AND GEOLOGY. 
__ Mamculadon, Tuusimediate Pxamipaton im Selenec (st B.Sc) Pre: | ny, SAMUEL HENSON hag fow on hand a LARGE and EXTEN- 
above, All the work Practical, SIVE COLLECTION of ROCKS. 
e 
- 2 Also Fine Examples of the ore Rae Melet vaste ee 
l o y THINE, CASTOR, ACANTHITE, HE E AL- 
`~ e MUSEUMS AND COLLECTORS. ‘| GAR, EKMANNITE, TANTALITE, CROCOISITE, EMERALD and 
Mr. DAMON, of WEYMOUTH, will forward an | TOPAZ on MATRIX, and LANARKITE. 
POLISHED MICROCLINE, GREEN AVANTURINE, &c., &e . 
abridged Catalogue of his Collections in Natural History | | Hammers, Chisels, and Hammer Straps. r 
Objects, includmg RECENT SHELLS (Foreign -and ` -PRIVATE LESSONS ‘AND EVENING. CLASSES, ` 
7 British), FOSSIL REMAINS, MINERALS, ROCKS, | p ij s T 
M INE ZOOLOGY, &c. &c., &e Blowpype Cases and Apparatus, e 
z d - Catalogues free. 
' š AME ENTOMOLOGIST'S MONTHLY / SAMUEL a tan $ 
b 277, STRAND, LONDON, - 
: MAGAZINE, > , Opposite Norfolk Street 
i Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
ducted by C, @ B J-W. D , R. McL. ,FRS, 
cps Eea Oza Fhe. | WR, BRYCE-WRIGHT’S LATEST ARRIVALS, 
. This Magazine, commenced in 1864, contams standard articles and notes Minerals.—A very fine series of Siberian, Hungauan, dad 
on al sübjecis connected with Entomology, and especially on the Insects of Elba Minerals. 
- h I 
me prnh eS oie Ghulings per Volume, post free. The volumes com- -Gems.and Precious:Stones.—Alexanduites, Y allow, White, 
P mence with the Juné number in each year Orange, and Pink Sapphires, ‘Sapphires 2 ? Etotle, Peridots, 
Vols. I. to VI (strongly bound: in cloth) may be obtained By petchases of Moonstones, &e. 
pasa ea date ire a A or ios: cach; succeeding -A Series of-Rafe-and- Interesting Meteorites. 
London’ JOHN VAN VOORST, 1, Paternoster Row ‘N;B;—Mr. Bryce-Wrights Great md Unique Suite of Cats- 
A ax „B —Communications, $e should be sent to the Editors at the above Eyes, acknowled ged to be. the finest Known, - dre now on ‘View 
aadress, e 
a for sale. & 
. The MORPHOLOGY of the SKULL. By BRYCE- WRIGHT, 
. * W. «. PARKER, F.R S., Hunterian Professor,- -Royal College or | Mineralogist and Expesain Gems and Precious Ssmus 
‘Surgernszand G. 'T.-BE NY, B.Sc., L@&turer ‘on Botany in Guy’s NDON, W. 
eo Medigd Schoél. Ylug:rated. Crown 8vo. ros deg 204, REGENT:STREET,,LO : 2 > 
* MACMILLAN & C®., London. (Formerly‘g0, Great Ryssell Street), _ E 
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SUBSCRIPTIONS TO “NATURE. | 
| $ L 


S 
ar Yearly -cr ses soe ee ey 28 0? 
` Glalf-yearly. e se t + ug I4 6 æ 
Quarterly . ...°. oe hoe te 07.16 = 
To the Ynited States, the Continent, and all places 
*within the Postal Upion :— 
° e e s d. 
Yearly o s no eww ee s‘ 30 6 


Half-yearty.g. -> > + + « + I5 6 
Quarterly . . . 80 
Post Office Orders payable to, MACMILLAN’ & CO. 


CHARGES for ADVERTISEMENTS. 


Three Lines in.Column 2s. 6d. 9d. per Line aler, 








d. 

One-Eighth Page, or QuartewColumn ees e A 18 ó p 
Quarter Page or*Halfa Colunn. . es 115 0 
Half a Page, ora Golumn. . . . n see E 0 
e Whole Page . . „= +6 6-0 

. OFFICE: 29, BapFoRD'STREEN, STRAND, W.C. 
° 
6 o.. TISL EY & Co, 
OP or ICcIANS 3 . 
172, BROMPTON ROAD, S.W. 


(Close to South Kensington Museum.) 


THE PHONEIDOSCOPE 


Au Parament for Observing the Colow- Figures of Liquid Films under the 
acnon of Sunorous’Vibranons, 


Being. a visible demonstration of the Vibratory:and Molecular Mouon of a 
Telephone Plate 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Soliftion, Descriptive 
Pamphlet, &c., n Cardboard Box, tos 6d 


MANUFACTURED AND SOLD*WHOLESALE.AND(RETAIL-BY , 
S. C. TISLEY & CO® 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. -All Materials supplied for 
Experimental Purposes. 


, Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph. Post Free, 2d. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A GATALOGUE OF ‘CHEMICAL APPARATUS : 
‘ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
i Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and ‘Cheapest List of Apparatus, 
JOHN J. GRIFFIN ann SONS,-22s GARRICK STREET 
~LONDON, “W.C. 


‘BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC).. 


DIFFERING’ FROM. ANYTHINGiELSE EVER /PRODUCED, 


Writing becomes a pleasure-when'this~Ink@s used. -It.has:been adopted 
by the principal. Banks, Public Oeon andi away Companies tiroe out 














It writes almost instantly. Full Black | 
Does not corfode Sel Pen@ 
Is cleanly to ufe, and not a Epio momébt of wrting. 

Gan bg obtained in L@ndon;-through tMessrs:_H agcuayf& Sons,=Farring- 
don, Street; W. EDWARDS, Old Chang@®F. Nawnerye® Sons.. Newgate 
Street; J. ‘Austin & Co. s Reke Street, Liverpool: and to behad of. all 


Flows easily trom.therPen. i 
Blotting-paper may be applied at the’ 


“Stationers. 
BEWLEY &*DRAPER (11: ited)“ Dubha. 
; 5 e 
» . w 
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LIGHTNING CONDUCTORS! 


Experience, accumulated smce the -time of Ben amin Franklin, ‘proves 
conclusively.that a Conductor-made of Copper of pen size 1s th® best 
of.all appliances for the protection of every descriptiog of Of eng from the 

+ destruct-ve effects of lightning. 


IEW AEs SS, Com" ° 


PATENT ° 


COPPER LIGHTNING CONDUCTOR, ° 


As applied to all kinds of Brildings.and Shipping’ in all parts of: the-world 
with unvarying success; is the most Trustworthy,.most Effective,.and also 
the Cheapest Conductor ever oTered to the Public. 

Iv is simple in its applicatior, no Insulators being required, and it costs ý 
only ONE SHILLING per Frot for the standard size, which ensures safety 
in any storm. 


R. S. NEWALL -& 
130, STRAND, W.C.; 3€ WATERLOO ’ROAD, LIVERPOOL: 
68, ANDERETON QUAY, GLASGOW. 
_MANUPACTORY-—GATESHRAD-ON-TYNE, 


NON-MAGNETISABLE WATCH#Es, 
WATCHES which canno: be f MAGNETISED,” constructed at 


the recommendation of W. Crookes, Esq., F R.S , and as exhibited at thes 
Electrical Exhibition, Paris 


. DENT & CO., Makers of the Primary Standard Timekeeper of the 
1 Observatory, Greenwich Oo. 


Only Addresses '—61, Strond, and 34, Royal Exchange, London. 
N.B —Watchesxan be converted to this plan. 


R. W. NHEV-ES,, . 
PHILOSOPHICAL INSTRUMENT , 


sAND 
INTENSITY COLL .MAKER. ø 


PRICE LIST, FOUR STAMPS, 








Ro 





55, SIDMOUTH STREET, LONDON, W.C.. 
a ot E S OO Fe Ee EA. a 


NOTICE OF REMOVAL. 
JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON -STREET, LONDON 


.(LaTe or 3, Brice ST., anp:2, Foster.Lans) e 


HOW’S STUDENT’S MICROSCOPE. HOW’S'MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope. 


DIAMONDS IN MATRIX. | 
R. C..NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specimens ofthe above ; also Cut Precious Stones inall ColBgs. 


*Precious Stones valued-and haupht 
12, FRITH STREET, ‘SOHO. W 














mo 


and SORES, 
Offectually rubbed on ths Neck and. Chest, it cures SORE 


For BAD BREASTS, ŒD WOUNDS, 


THROATS, BRONCHITIS COUGHS and*COLDS; and for e` 
GOUT, RHEUMATISM, an all:Skin Diseases it is unequalled, 


On the zst of, okey" Month, 


TRIMEN’S JOURNAL (OF BOTANY, 
` :BRIWSH AND FOREIGN. 
New Series. Edited byJanes BrrrrenfF.L S., British Juseum. 
Contents —Original -Articles~by ieading [Botanists — stancts, atid 
Notices of :Books and Memoirs —Anticles.an Journals Botanical. News — 
*Proceedings of Societies. i 
iPrike-rs 3d Subscriptions 
London: WEST, NEWMAD 





or One Year, eiiean, 128 


™ 
> & CO, 54, Hatton Garden” RC... . 
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ee For the Mane ae Seas. 
e ` 
_— | Frederiek Deisi Maurice. His Life aņd . "Books for Trae. ; ae 
Letters. A Memoir edited by his son, Major Frederic? |e : Mr. Walter Cranes Naw Book. ° 
H Maurice, R.A. , Witf Two Portraits: by Samuel Lawrence | Grimm’s Fairy Tales. A, Selection from the 
» e- engraved by C. H. Jeens, and Lowes Dichinson engraved | Household Stories. Transħted from the German by Bucy $ 
by Frangis doll: Two Vols. 8vo. Crane, and done into Pictures By Walter Crana .Crown 
Professor Clerk Maxwell, a Life of. With a Svo. 6s. 
selection from his correspondence, and occasional writings | *,* Also an Edition, limited to 250 Copies, printed oy large 
e . and a sketch of his contributions to science. By Lewis paper, Royal 8vo, 
a ‘Campbell, 3 M.A., LL.D., Professor of Greek in the Uni- New Coloured Piciure Book for Children. 
° rey of St. Andrews, ‘and Professor William Garnett, | The Horkey; a Provincial Baade” By Robert 
.M:A,, late Fellow and Lecturer of St. John’s College, Bloomfield. Told in Coloured Pictures by. George ' 
Cambie, &c, ‘With Three Portraits engraved on Steel, Cruikshank. With an Address to Young Folks by F. Č.. 
Coloured’ Plates, Illustrations, &c. 8v0. a Burnand. The Illustrațjons reproduced- in Colours by 
È Duntzer’s Life of |Goethe. Translated by T. W. Messrs.*Clay, Sons, & Taylor. şto, rice gs. 
j Lyster. With Illushations. Two Vols, Crown 8vo. Irsa Molesworth’ New,Book, * 
Duntzer’s Life of Schiller. Translated by P. E. | Rosy. By Mrs? Molesworth, Author of “ Carrots, 5 
Pinkerton. With Illustrations. Two Vols. Crown 8vo. ‘ S The Cuckoo Clock,” ‘Herr "Baby, ”&e With lustras” 
Spinoza: a Study. | | By Rev. Dr. James Martineau. | tiors by Walter Crange Globe 8vq Price 4s, 6g. 
* With a Portrait Photographed from the Original Painting New Book ky the Author of © When I was a Little-Gi.” 
è in the Wolfenbuttel ‘Library. Crown 8vo. - When Papa comes Home: The Story of Tip, 
‘Handel, George Frederick, Life of. By Ws. Tap, Toe. By the Author of é‘ Nine Years Old,” “ Pansie’s 
| : Rockstro, Crown 8vo. ° : Flour Bin,” &c. With Illustrations by W, J. „Hennessy, 
| Annie Keary. A Memoir. By Eliza Keary. With ' Globe 8vo. Price 4s. 6d. 
a Pottrait. “Crown 8vo. Paladin and Saracen: Stories from Ariosto.. By 
. Charles pamb’s Essays of Elia. Edited, ‘with e H. C. Hollway-Calthrop. With Illustrations by Mrs. 
= Introduction and notes, by Rev. A. Ainger, M.A. Globe 8vo. . Arthur Lemon, engraved by O. Lacuur. Crown 8v0. 6s, 
e Dante Gabriel: Rossetti: a Record and a Study. Mrs. Gander’s Story. With Twenty-four Illustra- 
e * By William Sharp. | Crown 8va. - . tions. Demy oblong. e 
> A Little Pilgrim :|In the Unseen. Crown 8vo. Anyhow Stories—Moral and Otherwise.” By- 
Mr. William Blacks New Novel, Mrs. W. K. Clifford. With Dlustrations by Dorothy G 
< Shandon Bells. | By William Black, Author of Tennant. Crown 8vo. , 
“ A’Princess of ae “ White Wings,” &c. Three Vols, y l . 
Crown 8yvo. 3 
Fort Reo A KA ci By Julian H h Wacmillan’s 2/6 Books for the Young. 
ortune’s Foo ove y Julian Hawthorne o- 
_  Anuthorof “The Laughing Mill, and other Stories,” fe, Wandering Willie. By the Aùthor of “Conrad, 
Three Vols. Crown 8vo. i ere With a Frontispiece -by -Sir Noel Paton. 
A New American Novel. ODEO Ve 
: Mr. Isaacs. A Tale of Modern India. By F.| The White Rat and other Stories. By Lady 
Marion Crawford. . Crown 8vo. 4s. 6d. Barker. With Illustrations by W. J. Hennessy. Globe 8vo. 
Mrs. Lorimer. A Novel. By Lucas Malet. Two | Pansie’s Flour Bin. By the Author of “When I 
Vols. Crown 8vo. | was a Little Gi.’ n? With Illustrations by Adrian Stokes.. 
Macmillan’s 6ļ- Popular Novels, New Volume. Globe 8vo. : 
‘Love and Life: An Old Story in Eighteenth Century | Milly and Olly » $ or, a Holiday among the Moun- 
Costume. By Chatlotte M. Yonge. With Illustrations by ‘ tams. By Mrs. T. H. Ward. With Mlustrations by Mrs. 
8V. J. Hennessy, Crown &vo. 6s. : _ Alma Tadema. Globe 8vo. e 
Milton’s Poetical' Works. Edited, with Introduc- . Pe te E p 
tion, Notes, and Memoir, b Professor Masson. Three ` : a. ar R 
Vols. Fcap. 8vo. ue ~~" | People’s Editions. Profusely Ilustrated Price 6d 
*-Phantasmagoria. By Lewis Carroll, Author of each, or complete in one volume cloth, price 3s. | 
“ Alice in Wonderland,” &« A New Edition, with tay ee 
Illustrations, by W. B. Frost, Crown 8vo, CONTENTS. 
L. e Soliloquies in Verse. BvAlfred Austin. Crown 8vo. | Tom Brown’s Schooldays., 
, The Renewal of Youth and other Poems. By | Waterton’s Wanderings in South Ametica’. 
Pe We Myers; M.A Crown.8vo. 7s. 6a. Washington Irving’s Old Christmas. = 
"Lectures off Art. Delivered in suppart ‘of the | Washington Irving's Bracebridge Hall, - 
. Society for Protection of Ancient Buildings. By Regd. ý: 
‘Stuart Poole, Professor W. B. Richmond, E. J. Poynter, : z 
R.A., J. T, Micklethwaite, and William Morris. Crown Essays. By the late Gige Brimley, M.A., 
8vo. 4s. 6a. Librarian of Trinity College, Cambridge. Edited by W. 
` Uniform with the Eversley Edition of Charles Ktngsfey’s Novels. G. Clark, M. A., late Fellow and Tutor of Trinity College, 
The Works of Ralp& Waldo Emersoh, With Cambridge. A Nee Edition. „Globe 8vo. f 
an Introductory Essay by John Morley. In Six Volumes. CONTENTS. —Tennyson’s Poems. „~g Wordsworth’s Poems. — 
Globe 8vo. 55. each. Poetry and Criticisem—Carlyle’§ Life of Sterling. —‘ Esmond ’— 
_1. Miscellanies. | 4. Engligh Taits : apd Representative Men. t Westward Ho !’,—Noctes Ambrosignæ. —Comtg's ‘Po itive 
e 2. Essays., 5. Condtict of Life : #nd Society and Solitude. | Philosophy,’ &c. , 9 
è 3 Poems, 6, Letters, and Social Aims, &c. Investigations in Currency and Fi inance. « By." 
Léctures on Art and the Formation of Taste. |, the late W, Stanley Jons, LL.D., M.A., F.R.§. Svo; 
p By Lucy rane | Wath “Illustrations by Waltere Crane. Origines Celticæ. By -Drs Guest. With Maps. 
; prenn Svo. , i Two Vols. 8vo. , 7 
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ESSRS. MACMILLAN AND CO’S ANNOUNCEMENTS—(comtemied). `. 


English Men of Letters. Edited by John Morley. 
° New Woluthes, e ° 


Macaulay. By J. Gotter Morison. Crown 8vo. 
Sterne. By H. D. Traill. Crown 8vo. ° 
Sheridan. By Mrs. Oljphant.' Crown 8vo: 


. ay eee re 
Thee Enalish Citizen, 
A Segies of Short Books on his Rights and Regponsibilites. 
be New Vokime, 


, The State andthe Land. By Frederick Pollock, 


, M.A., late Fellow of Trinity College, Cambridgee Crown 
8vo. 


The'Evidential Natur of the Holy Eucharist. 

` Being the Bogle Lectures for 1879-1880. By Rev. G. W 

Maclear, D. D., Warden of St. Augustine’s College, Canter- 

r, bury, and late Head Master of King’#College School. 8vo. 

«A Volume of Sermons.» By the late- Rev, T. H. 

Steql, M.A., Asgistant' Mastergat Harrow, and formeily 

Yellow’ of Trinity College, Cambridge. With a Memor. 
Crown 8vo, y 


#2 NATURE SERIZS—NEW VOLUMES. 


On the Colours of Flowers. By Grant Allen. 
With Illustrations. Crown 8vo. 

Charles Darwin. Memorial Notices by Proféssor 
Huxley, F.R.S., &c.; G. J. Romanes, M.A., L.L.Ð., 
F.R.S., Sec. L.S. ; Archibald Geikie, LL.D., F.R S. ; 
and W. T. Thiseltom Dyer, F.R.S., F.L.S Reprinted 
efrom NATURE? With Porfrait engraved by C. H. Jeens. 
Crown 8vo. 

The Chemistry of the Sun. By J. 

Lockyer, F.R.S., &c. Waith Illustrations. ẹ8vo: 
Preventive Medicine. By B. W. Richardson, 
M.D., F.R.S. gvo. oe eek 
A History and,General View of the Criminal 
Law of England. By Sir James F. Stephen, K.C.S.1., &e. 

3 Vols. 8vo. Cor, : 

A Digest of the Law of Criminal Procedure 
in Indictable Offences. By Sir James F. Stephen, K.C.S.L, 
Judge of the High Court of Justice, Queen’s Benc 
Division, and Herbert Stephen, L.L.B. 8vo. - 

i New Volume of Encyclopedia of Surgery. | 

Surgery: The International Encyclopædia of. 
A. systematic Treatise on the Isheoryand Practice of Surgery 
by Authors of Various Nations, Edited by John Ashhurst, 
Jr. M.D., Professor of Clinical Surgery in the Ubiversity 
of Pennsylvania. In Six Volumes, Royal 8vo. Illustrated 
yti Chromo-lırhographs and Wood Engravings. Volume 

CONTENTS.— Injuries and Diseases which may occur in any 


Norman 


part of the Body, — Venereal Diseaces.—Injuries and Diseases of , 


Various Tissues'of the Body. Royal 8yo. 315. 6d. 

On Prognosis in Lung-Disease: based upon 

- Measurements of the Chest Movements, with the Applica- 
tion of the Method for Life Assurance. By Arthur 
Ransome, M.D., Physician to the Manchester Hospital for 

With Hustra- 
tions. 8vo. . : 

Bronchitis, Catarrhal Pneumonia, and Tuber- 
cle of the Lungs. By D. J. Hamilton, M.B. F.R.C.S. Ed., 

. L.R.C.P.Ed., Demonstrator of Pathology in the University 

vf Edinburgh, Pathologist to the Edinburgh Royal Infirmary, 
8vo. : 


eee ewe ee 
EDUCATIONAL? WORKS. 
Text-Book of ,Pathélogical Anatomy. By 
Ernst Ziegler of Zari: Translated and Edited by Donald 
MacAlister, M.A.. D.Sc., Eello# of St. John’s College, 
* Cambridge. Vath numerougJllustrations. | 8vo. ` 


Practical Embryology. By Michael Foster M.A., 


. 

F.R.S., and the late F. M. Balfour, F.R.S. Second Livy, Books RXL—XXV.. Tmnslated by A. J. 

Edition, revised anf enlarged, Crown 8vo. hurch, M.A., and W. J. Brodribb, M. AS Crown 8v0- swam, 
. e 
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z EDUCATIONAL WORKS Foun p ri 

A Text-Book of Geology. By ArcliPajl#Geikie, 

e F.R.S., Director-General of the Geological Surveys of the 
United Kingdom, With numerous Illustrations. Medium 
vo. e ° ° - [Just Ready.] 

The Functional Elements of an English, 

_ Sentence. By Rev. W. G. Wrightson, M.A, Crown 8vo. 

Arithmetic of Electric Lighting. By R. E. Day, 
M.A , Evening Lectarer in Experimental Physics at King’s 
College, London. Globe 8vo. ° 

A Treatise on Applied Mechanics. By J. H. 
Cotten, M.A., Professor of Applied Mechanics in the 
Royal Naval College, Greenwich. With Illustrations and 
Diagrams, 8vo. : 

Papers on Electrostatics and Magnetism. 
By Professor Sir Wiliam Thomson,® F.R.S. A New 
Edition. 8vo. . 

Dynamics of the System of Rigid Bodies. An 
Elementary Treatise. By Edward John Routh, M.A., 
F.RS, late Fellow and Assistant Tutor of St. Peter’s 
College, Cambridge, &c With numerous Examples. New 
and enlarged Editior. Svo. 

Elementary Applied Mechanics. By T. Alex- 
ander, C.E., Professor of Civil Engineering in the Imperial 
Soller of Engineeting, Tokei, Japan. Pat II. Crown 

VO. 


Macmillan’s Foreign School Classics. Ngw Volymes. 
Edited by F. E. Fasnacht. 810, 
Goethe.—Gotz Von Berlichingen. Edited by 

H. A. Bull, Assistact Master m Wellington College. 
Schiller—Maid o? Orleans. Edited by Joseph 


Gostwick. 
Uhland.—Select Ballads. 
First Readmg Booz for Beginners. 
Fasnacht, 7 
Heine.—Select Prose Works. Edited by Q. 
Colbeck, M.A., Ass:stant-Master at Harrow. tad 


Adapted as an Easy 
Edited by G. E. 


A Synthetic French Grammar for Publi 
Schools. By G. Eugène Fasnacht. Crown 8vo. g 


CLASSICAL WORKS. 
Scriptores Fabularum Græci. I. Babrius. A 


Kevised Text, with Introductions, Critical Notes, and a - 


Commentary. By W. G. Rutherford, M.A., Balliol 
College, Oxford, Ass:stant Master in St. Paul’s School, 8vo. 


Classical Library. ° 
Herodotus, Books I.—III.—The Empires of 
the East. Edited, with Notes and Introduction, by A. H. 
Sayce, M.A., Fellow and Tutor of Queen’s College, Oxford, 

and Deputy-Professo> of Comparative Philology. 8yo. 
Tacitus.—The Annals. Edited, with Introductions 
and Notes, by G. O. Holbrooke, M.A., Professor of Latin 
in Trinity College, Harford, U.S.A, Svo. 


° Classical Ssries. New Volumes. 
Homer’s Odyssey. Books XXI,— XXIV. Edited 
with Jntroduction and Notes. By S. R»Hamilton, M.A., 
Fellow of Hertford College, Oxford. Fcap. 8vo. 
Horace.—The Satires. Edited by Arthur Palmer, 
M.A., Fellow and Erofessor of Latin in Trinity College, 
Dublin, Fcap. 8vo. ° 


e Translations from the Classics. 
Homer.—The Iliad. Translated into English Prose. 
By Andrew Lang, M A., Walter Leaf, M.A., and Ernest 
Myers, M.A. Crown 8vo. 
Aristotle—The Politi€@s. ə Translated by J. E. C. 
Welldon, M.A., Fellow of King’s College, Cambridge. 
Crown 8vo. $ 


f 
> 


e.. . “Oe x * # r 4 wast é on — me . 
so ® - : $ 


° 
tee ‘ ” 


qg, a NATURE ` ei ES. a 188% 


Mops MACMILLAN & + 00/8, saa a 








e ? ° ° 

* © By SIR GARNET J. WOLSELEY, G.C.B.,G.CM.G, ke ~ À. 

aS < THE SOLDIER'S POCKET-BOOK FOR FIELD ‘SERVICE.. By 

5 : Lieut,-Cfeneral Sir GARNET J.:WOLSELEY, G.C.B.; G.C.M.G. Fonrth Edition, Enlarged ands Revised. 

55- ° | e `~ ce 

. “ Messrs. Macmillan and Co. have ,opportunely ected a fourth edition, revised and enlarged, of “The 
§oldier’s Pocket Book for Field. Service,’ by Sir Garnet J. Wolseley. . | A close studyeof ehis book wil 
probably throw much light upon the events now passing in Egyp The "Academy. 
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‘16m0, roan. 


NOW READY (DOUBLE NUMBER) PARTS XV., "XVI, PRICE ys. 


A DICTIONARY OF MUSIC AND MUSICIANS, 
. BY EMINENT WRITERS, ENGLISH AND FOREIGN, . |. ate 


EDITED BY GEORGE | -GROVE,,..D.C.L. 


Vols. I. and II. —Price 21S. each, 


- Vol. I. A to IMPROMPTU. Vol. II. IMPROPERIA to PLAIN SONG. 


a Dewy 8v0ecloth, with Illustrations in Music Type and Woodcut. Ajso published in Quarierly Parts, Parts 2. 
, two XL Ka price 3s. 6d, each,- Parts XV., -X VI., price 1s. -Cloth Cases for binding Vols. 4, and TI., pre Is. each. 





e à , TO BE COMPLETED IN THREE VOLUMES, * a 
> _ ‘ENGLISH MEN OF LETTERS, Edited by Joni MORLEY. NEW VOLUME," mS 
SWIFT. By Lesum Sternen. Crown 8vô. 2%. 6d. _ rest 


MARINE SURVEYING, AN. ELEMENTARY TREATISE ON. 


Prepared for the use af'younger Naval Officers, With Questions for Examinations and Exercises principally from the papers 
of the Royal Naval College. By Rev. JOHN L. ROBINSON, Chaplain and Instructor to the Royal Naval College, 
Greenwich. , With Illustrations, Crown 8vo, 7s. 6d. 
CONTENTS, —Symbols used in Charts and Surveying—The Construction and Use of Scales—Laying, off Angles—Fixing Posi; 
tions by Angles ae and Chart-Drewing—TInstruments and Obéerving—Base Lines—Triangulation—Levelling—Tides and ` 


Tidal Observations—So ndings—Chronometers—Meridian Distances--Method of Plotting a Survey—Miscellaneous, Ba 
Index. 


Now ready, Crown 8vo. Price FOUR SHILLINGS and SIXPENCE, 


~ A MEMOIR OF DANIEL MACMILLAN. "By ‘THOMAS Hvene. 


R.C. With a Portrait, engraved on steel by C. H. JEENS, from à painting by Lowes DICKINSON? Crown 8vo. 4s. 6d. -. 


A HISTORY OF COAL MINING IN GREAT BRITAIN., By 


ROBERT L. GALLOWAY, author of “The Steam-Engine and its Inventors,” &c, Crown 8vo. 75. 6w. 


e® The method of co mpilation as well as the point of view of the writer, is new and interesting, . The book *is leary 
and attractively written, and should certainly be added to the standard Jiterature of coal mining.” — The Colliery Guardian, 


- LIGHT; a Course pf Experimental Optics, chiefly with the Lantern, 


By I LEWIS WRIGHT. With» nearly 200 Engravingstind Coloured Plates. Crown 8vo. 75. 6d. 


tt A better course of experimental optics than this can hardly be: desired. He proceeds with an inquiry and comparison of 
singular interest, "without dogmatism, but with much evidence of deep thought and earnest inquiry after truth. But we must refer- 
e the readers to the work itself for more: a work which, as a clear _andithoughtful treatise on one of the most interesting of modégn _: 
sciences, we can heartily/recommend to all.” — Zhe Educational Times. : 








. 3 i z 
MACMILLAN’ Se EĻEMEN TARY CLASSICS. (New Volumes). 


VIRGILS AENEID. BOOK I. With Notes and . Vocabulary, By 


A.S. WALFOLE, M.A. 18mo.’ Is, 6d. 


. CICERO. SELECT LETTERS: Edited by Rev.G. E. Fabs M. 4 ye 


° e Fefow of Hertford College, Oxford, and Assistant-Master i in Haileybury College. -18mos® Is, 6d. 


e , 
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Printed by R. Cray Sons, AnD Qaytor, at 7 and 8, Bread Streak Hill, Queen Vitoria Street, im the City of: London, and published by 
e Macmintay AND CO., at the Office, 29 and 30, Bedford Street Covent Garden.—THURSDAY, Sept@mber ar, 1882. z 
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° A WEEKLY ILBUSTRATED JOURNAL OF SCIENCE ' 
a ° j . ‘ f To- the solid ground 5 
2 Of Nature tests the mind which builds for aye.” —WORDSWORTH 
$ s 2 e eos io © 
Nor 674, VOL. 26] “SHURSDAY, SEPTEMBER 28, 1882 _ [PRICE SIXPENCE ; 
da Regigtered as a Newspaper at #he General Post Office } e (All Rights are Reserved. . ° 








- EXETER COLLEGE, OXFORD. 


An Examination will begin at this College on WEDNESDAY, October 
the 1rth, gt 9 30 a.m, for the purpose of filing up a Natural Science 
Scholarship a £ 

Tne Scholarship is tenable in the first instance for two years, and will be 
prolonged for two years miore 1f the Rector and Fellows are satisfied with the 
industry and good conduct of the Scholar, For spec.al reasons ıt may be 
profongéd for a fifth year. 

Candidates must not have exceeded ro years of age on the day of election, 
and they will be required to show that they will be able in due course to pass 
Respensions. 8 f 

The Examination will be held at the same time and place as the Examina- 
tion fpr a Natural Science Scholarship at Trimty College. 

The Rector will receive the names of Candidates dh Tuesday, October to, 
between 8 ard 9 pm 

Further information can be received by application to Mr. W. Lewis 
Morcan at Exeter Colleges x 7 


BIRKBECK INSTITUTION. 
EXPERIMENTAL PHYSICS. 


Mr W, J. WILSON, F.C.S , M S.T.E , will commence his FOURTEENTH 
Annual Course of Experimental Lectures on Electricity, Magnetism, Sound, 
Light and Heat, in the Theatre of the above Institution, Southampton 
Buildings, W.C, on Friday Evening, OCTOBER 6th, at 8 o’clock, to be 
‘continued on succeeding Fridays at game hour, termmating with the Govern- 
ment Examinations in May. Fee for the Course, 8s. For Detaled Syllabus, 
particulars of Special Prizes, &c., apply to Librarian, 

At the last May Class Examinations of the Smence and Art Department 
154 papers were worked by Mr Wilson's Birkbeck Students Of these 93 
Liege First GJass and obtained Queen’s Prizes, so passed Second Cles, and 
xr faile: > 


MAPPIN & WEBDYD’S 
CHESTS 


‘PLATE 


CUTLERY 


COMPLETELY 
FITTED, 








fl Sizes in Stock. 


SPECIAL 
DETAILED LIST 
FREE, 


OXFORD STREET, WEST END; AND 


BROWNING’S TOURISTS POCKET CAMERA. 7 
For Dry Piate - natogrepiy: ° 
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Mahogany Camera, leather below body, with three double dark 
backs, to take six dry plates, 44 by 33 inches, m mahogany 
case, complete, £3. 7 ~ S $ 

Tripod Stand for above, rss > 

Quaater-Plate, extra quick Rectilinear Lens, fitted INSIDE the 

Camera, so as to take ud no extra space, £2. ' - 
PHOTOGRAPHIC CATALOGUE POST-FREE : 


JOHN BROWNING, . ™ 
63, STRAND, LONDON, W.C. (9 
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ANEROID BAROMETER with ree SCALE, THERMOMETER 
and Compass in Flat Pocket Case, various Forms, 
£7 Js. and £8 8s. 
Price Lists of Instrument? free by post. š 
- e 

NEGRERTI & ZAMBRA. E # 

Qbticians and Sciertrfic dnstrumett Makers 


+ MANSION HOUSE. BUILDINGS, CITY, To Her Mafesrty THE Queen, | | "Åe: ` 
. ; "LONDON. E HOLBORN VIADUCT: -° ue a 
MANUFACTORY The Royal Plate and Cutlery Works, SHEFFIELD. | ° Branches—45, Cornhill@ and 122, Regent ade Pe gear 
° ig . 7 è e ee . ° e oe tiene 2 
= T ° be e bd ee 2 i a ‘ 
» of a a ° 2 i 





m” spectugmay be obtained trom the REGISFRAR, Normal School 


~ Coal Mining 









OPIC. OBJECTS - . 
Tlustrating Histology and `every, branch of 
Microscopy. 


eca! talogues post free and gratis on application, 


NEW EDITION, 1880;. NOW READY. 


EDMUND WHEELER, 48m, Tolfington Road, Holloway, London, N. 
° *BRI T 


_ * MICROS 
Of sega Si perf&e@tion, , 





I SH MUSEUM. 
The READING-ROOM wil ee closed from MONDAY, October and, to 
THURSDAY, October sth, days inclusive. 
coe RD A BOND, Principal Librarian. 
“British Museum, September 27th, 1882, 
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. “INTERMEDIATE EDUCATION BOARD 


‘# Economy, 


ž . 


. FOR IRELAND. 
i j - EXAMINERS, 1883. 


The Intermediate®Œducatión Board are prepared to receive Aj 
from persons who desire to have their names placed upon the List from which 
the Examiners for 1883 will He selected. The subjects of Examination are— 
“Greek, Latin, English, French, German, Italian, Celtic, Mathematics, Arith- 
metic and Book-keeping, ‘Natural Philosophy (Experimental Physics), 
Chemistry, Botany and Animal Physiology, Drawing, Music, Domestic 


Particulars as to remuneration, &c., can be had on application to the 
Assistant-Commissioners 
s Applications, endorsed ‘‘ Examiner,” should be sent in on or befe the 
15th of October neat, addressed to the Assistant-Commissioners. 


y Order. 
- ART UR HILL CURTIS, 


J. [BELLINGHAM BRADY, 
I, Hunt Street, Dùblin, September 11th, 1882. 


THE YORKSHIRE COLLEGE. 
SCIENCE and LITERA E DEPARTMENTS, Cookridge Street. 


TEXTILE INDUSTRIES and DYEING DEPARTMENTS, 
. Collegé Road, Leeds 


` The NINTH SESSION begins TUESDAY, OCTOBER 3rd, 1882. 


Mathematics and Experimental Phy- Prof. A W RUCKER, MA. 
sics (Lectures and Laboatatory, . |Assistant Lecturer, C. SPURGE, BA. 
aks E.THORPE, Ph.D., F.R.S. 


Assistant 
Commissioners. 





Chemist! Lectures, and Lal orat: Assistant one Cc. BOT- 
mistry ( boratary). ae roe 


cs. 
wk ae we Prof A. H GREEN, MA., F.G.S. 
pres S. [Prge A. LUPTON, M I.C. E. 


F 
faza L. C MIALL, F.G S., F.LS. 
ee oje m om 


e Geology and Mining ... 


Assistant Lecturer, ALFRED 


DENNY. 
Civil and Mechanical Engineering a Gs: F. ARMSTRONG, M.A. 
Classical Literature and Phi losophy ... Prof. N. BODINGTON, Fei A, 
Modern Luerature and History «. Prof. C, RANSOME, M 
French Language and Li tarė e. Lecturer, JOHN WILLIS, a D. 
German and Oriental Languages ~» Lecturer, J STRAUSS, Ph D 
‘Textile Industnes .. s pot . Instructor, JOHN BEAUMONT. 
Dyeing Department woe don one one Instructor, J: J. HUMMEL, F.C.S. 
The various Laboratories hre open daily for practical work, and may be 
, attegded at times suited to i other engagements of a Student, = 


Biology 


s eee 





DAY CLASSES for Registered Students. SATURDAY CLASSES and 
AFTERNCON LECTURES for Teachers and Occasional Students. 
„EVENING CLASSES. 


Prospéctus free on application The Calendar, 15.3 by post, 15. 4 





“HE MASON SCIENCE COLLEGE, 
. BIRMINGHAM. 
-The NEXT SESSION “will COMMENCE on TUESDAY, October 3, 


x 
The Calendar, containing full information as to the Classes, Fees, 
, now published by Cornisa BRoruens, New Street, Birmingham, 


by post,’ 2s 4a 
GEO. H. MORLEY, Secretary. 
iha 


„is 
rice 2s, 


A VACANCY having occurred in the Pro- 
fessorship of Greek and Latin in the Mason Science College, Birmingham, 
the Council are prepared to receive applications (accompanied by Testi- 

, monials) for the a pointmene The Stipend is £200 per annum, plus 
two-thirds of the Fees. Applications must be gent in the Secretary 
(G. H. Moruzy) ce =a er t pas gist, 1882: Range particulare 
may be obtained from the S e 


AND ART DEPARTMENT. 
NORMAL SCHQO OF,SCIENCE AND 
$ . ROYAL -SCHOOL OF MINES. 


. 
*soyrn KEN SINGTON AND JERMYN STREET. 


° 
The SESSIO 1882-83. ill open on OCTOBER ond, 1882 „The Pro- 
& Science, 











SCIENCE 


South Kensington, 6.W. 


og e e 
et f 3 
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LIVING. SPECIMENS FOR THE MIGROSCOPE, 


tm MAS BOLTON, NATURALIS®S' and MICROSCOPISTS? 
*IstUDIO, sf, NEWHALL STREET, BIRMINGHAM. 


T: B has last-week sent to his subscribers specimens of blair pulex | 
with Sptrochona gemmifera and other Infusori@and Rotifers parasitic, upan 
them. [He has also sent out another new Rotter, Floscularia regalis, which 


by various other interesting Rotifers and Infusoria 
eekly Announcements will be made in this place of Organisms T. B. 
is supplyings 
' 7e- 





* oe 
Specimen Tube, One Shilling, post-free, 


Twe y-six Tubes in courseof Six Months for Subscription Lr ah 
2 or Twelve Tubes for 10s, 6d. 


1 Portfglio of Drawings, Seven Parts, zs. each. 
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| LECTURES TO LADIES. 7 


. . 
the Classes will re-open o! THURSDAY, OCTOBER xa2th, at 5, Obse® ` 
vatory Avenue, Campden ar W. (close to she High Steet] Kensington 
Station and Vestry Hall) 

Lectures will bE giyen on — 
Holy Scripture and Church History. By the Réve Canon inne, D.D 
Political Economy By F. Y Epcewo&rn; M A. ~ 

English History and Continental History. By Professor GARDINER oars 
Ancient History. By Professor WARR. 
Englist La Language and Composition and English Literature. By Professor 


Latin (Advanced). By F. Y. Epcewortnu, M A 
Imtin (Elementary) W. L. HETHERINGTON, M A. 
French Grammar and 
‘tion By Professor MARIETTE 
German Composition and Reading, German Grammar and Translation, and” 
German Literature By Pro fessor BUCHHEI ‘ 
- Itahan Language. By Professor PISTRUCCI. 
y 


-+ 
Greek (Advanced). Professor WARR. 
lementary), and Greek Testament. 


hd 


Greek By W, A” ae, M.A, , 
Arithmftic, Algebra, and Geometry. By J. STERNDALE BENNETT, M'A 
Chemis! . Jounson, F.C ` 
Physiology and Laws ig cone By Nestor TIRARD, M.D. : 
Botany By Professor BENTLEY. ` 
Geology. By the Rev. Professor WILTSHIRE ` 

y (each Class). By Professor Monk, Mus. Doe. 
Drawing. By Professor DELAMOTTE. 

Several of the Courses are adapted to the peuntialen for the London ' 
Degrees, and the Oxford and Cambndge Examinations. 

‘The Inaugural Address will be given by the Rev. Canon Barry, DD, 
-Principal of King’s College, on MONDAY, OCTOBER gth, at 3 0 clock, . 
in the Vestry Hall, Kensington. Admission free 

‘or Prospectuses and further information apply to the Secretary, Miss 
Boara 26, Belsize Park Gardens, N.W. E 


ST. “THOMAS’S HOSPITAL MEDICAL 
SEHOOL;, 





s 
ag - 


The WINTER SESSION of 1882-83 will commence on OCTOBER ond, 
when an Introductory Address will be delivered by Dr. SHARKEY, at 3 p m. 
Two Entrance Science Scholarships of £100 and 460 respectively, open ` 
to all first-year Students, will be offered for competition The Examination 
will be held on the 4th, ‘th, and 6th of October, and the subjects will be 
ee, and Physics, with either Botany or Zoology, at the option of 


Special Classes are held’ throughout the. year for the “ Matriculation,”’ 
“ Preliminary Scientific,” and “ Intermediate M B.” Examinations of the 
University of London. 

All Hospital Appointments are open to Students without extra charge, 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, ag also several Silver and Gold Medals, 

The Fees may be paid in one sum or by instalments. Specialentries may 
be'made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years, also for 
Dental Stud=nts and for qualified Practitioners 

Several Medical Practitioners and Private Families residing in thé neigh- 
bourbood receive Students for residence and supervision, and a ‘register of 
inspected azd approved lodgings is kept in the Secretary’s office. 


a 


oe W. M. ORD} M.D., Dean 





| KING'S COLLEGE, LONDON: 


EVENING CLAS§ES IN See Ra BRVSICS. 


These Classes, which since’ 1898 have been ane, the direction of R. E; 
DAY, M.A., will commence o: EDNESDAY, October rith, at 7 Pm 
The Subjects for the SESSIO 1882- -83 will be Sound and Light” 
Wednesdays. and “ Electric Lighting ” on @riday Evenings. - 
The Fee for each Course 19s £r IIS. 6a. to be -paid 3 in advance at the” 
College Office. ae 


a - 


KING’S COLEEGE, LONDON. Neg 


* _ ALBERT EMBANKMENT, LONDON, SFy ` +” 


rogpectuses and all particulars may be obtained from the Secretary, Dr.- 


| (Sept. 28,1 882 l 
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* FIRTH COLLEGE, SHEFFIBLD. ef 


The Sessicn 1884-3 begins ong@VEDNESDAY, OCTOBER 4 > 
- Principal Prof. J. Virramu Jongs, B AP, B Sc., Fellow of Univ Coll. 
i K London. . . 
Matheflatics ang Physics—®rof. J. Virramu Jones, B A., B Sct e 
_Chemistry—~Prof.- laos. CArNELLEY, D.Sc, F.C.S ; Assistant Lecturer, 
"L. T. O'Suza, F.C.S. o r 
Clasfics—Prof, P. A BarneTT, BA. . - ` 
Mode Languages—Lecturer, M, L COURTIAL 
Prospectuses on applicatign. 


—— 2. s —e i 

` BEDFORD COLLEGESLondon ifor Ladies), 

8 and 9, Yorke Plage, Portman Square.—The Sessicn will begin on 

s ~ THURSDAY, October 12. An INAUGURAL LECTURE will be 

- mven- on October rr, at three o'clock, -by Frofessor Bezsiy, on 

t “SCIRIO” Ladies and geatlemen admiited on presentation of their 
visiting cards. F; KEN SINGTON, Hon. Sec. 


———— 
UNIVERSIPY COLLEGE, LIVERPOOL? 


The AUTUMN SESSION will commence oy MONDAY, October 2. 

e Evening Classes on Octoher g, $ 
- @ Lectures and Classes in LATIN, GREEK, ENGLISH, FRENCH, 
GERMAN, ITALIAN, HISTORY, LITERATURE, PHILOSOPHY, 
+ POLILICKLe ECONOMY, MATHE) ICS, PHYSICS, CHEMIS- 
TRY, BIOLOGY, and GEOLOGY. ' Physical, Chemigal. and Biological 
Laboratories, Students prepared for all University of London Examinations. 
All Classes, excep? the Medical, open to both Sexes on the same terits, 
$ No,gg@dents admitted under fifte@n. Students in their sixteenth year re- 

. quired to pass a Prelimmary Examination. 
For all details of Fees, Classes, &c,, see Calendar (price 2s , by post 2s. 4a, 
published by Anam Hoven, 48, Church Street, Liverpocl, x 


.` UNIVERSITY OF LONDON. 
PRELIMINARY SCIENTIFIC (M.B ) EXAMINATION. 


bjects of the above examination, at Guy’s- 
Sessions, The Class is not con- 
rther particulars apply to the-Dean, 


ENSOR DRURY, Registrar. 








q Instruction is given in al! the 
Hospital, during the Winter and Summ 
fined"tosStudents of the Hospital. For 
Guy’s Hospital, Southwark, S.E. ’ 


* THE MIDDLESEX HOSPITAL. 


The WINTER SESSION willopen on MONDAY, OCTOBER 2nd, with 
an Introductory Address by R, W. LYELI, Esq. The Medical School, 
which has lately been considerably enlarged, provides the most complete 
means for the education of Students preparing for the University of London, 
the Colleges of Physiciams and Surgeons, and the other licensing bodies 

Two Entrance Scholarships of the annual value of 425 and £20 per 
annum, tenable for two years, and a Science Scholarship, value £50, will be 
` competed for on SEPTEMBER 29th and following days. 





Further information may be obtained from the Dean or the Resident i 


~ Medical Officer at the Hospital. 
: i ANDREW CLARK, Dean 


: INSTRUCTION IN MATHEMATICS. i 
STUDENTS wishing for Assistance in 


-Mathematics can be attended at their own homes by a Cambndge 
Graduate, M.A., F R.S., cn reasenablesterms. Address O, P, 16, 
x - Swakeley Terrace, Shepherd’s Bush, W. 


; PRACTICAL SCIENCE LABORATORY, 


x3, Newman Street, Oxford Street. W., under the direction of EDWARD 

B Averme, D Sc., Fellow of University College, London. Classes for 
= - Matriculation, Intermediate Exam‘nation in Science (rst B Sc), Pre- 

liminary Scientific, ccmmence in October. For particulars apply as 
All thé work Practical. 
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MUST BE SOLD.— NATURE,” 1873 to 


x8f0, in fair conditién, unbound. What offers?—Tuos. WHITELEGGE 
` Whiteacre Road, Hurst, Ashton-under-Lyne. 


WANTED, an Equatorially, Mounted Re- 


~- fractor of not less than Six inches aperture, must be by good maker, and 
in perfect condition. Pr.ce and particulars to C , care of Mr. Rapson, 
2, Fountain Court, Aldermanbury, E.C - £ 








ASTRONOMICAL TE LESCOPE, Second- 


hand, by Negretti and Zambra, 3} Object-glass with Finder on Pi lar 

. and Claw Stand, one Terrestrial and two Astronomical Myepieces, 

x ` powers 50, 80, and roo diameters. Price £18 ros , cost £30, as perfect 
asnew. Apply to Joun Browning, œ, Strand, London, W.C 


MR. RICHARD ANDERSON, F.C.S., 


Membet of thg Segieta of Telegraph Engineers and Electricians, makes 
š ~a speciafty of testing Lifhtning Condtictgrs, and advising as to the best 
e mode of applyinggthem to Public aod Private Buildimgs.—Leadenhall 
House, ror, Leadenhall Street, Laggon, E.C. . 








-WANTED, a Copy %f. NATURE, No. 61%—Address, 
Office of NATURE, 29, Bedford Street, Strand. 
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STONE AND BRONZE IMPLEMENTS 
' Mr. BRYCE-WRIGHT begs to call atfehtior$ to his, irgë 
series of Implements illustrating the ‘‘ Antiquity Man.” 

SWISS LAKE DWELLINGS.—A very finé series of ~, 
Matchets in Jadeite, &c , in the original Horn Handles; Flake® ° 
Lances, and Hammer-Spear Heads, Needleseand a large series. 
of other Implements in Bene. - 

FRANCE.—A very fine senes of the Rare Neolithic Imple- + 
ments from various localities, and a large colcfion of Cores 
from Pressigny. - . Pate 

ITALY.—A most beautiful fcollection of Rare dentell-d 
Arrow-Heads. « 

DENMARK.—A wonderful ‘assortment of Spear-Heads, 
Knives, Hammers, Chisels, Wedges, &c. 

Implements from nearly every other part of the World. 


BRYCE-WRIGHT, 
204, REGENT STREET, LONQON, W. 


ELECTRICAL AND SCIENTIFIC APPA., . 


RATUS.—New Edition of our complete and comprehensive Descriptive 

Catalogue of Electric Appliances, Instruments, and Materials, fully 

Iltustrated 72 pages, past free, Four Stamps. Special Terms o ` 

Science Teachers aud Schools.—H. and E. J. DALE, Manufacturing 
@Electricians, 4, Little Britain, London, B.C. 


DIAMONDS IN MATRIX. 
- R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, hay 
for sale Specimens of the above ; also Cut Precious Stones in all Colours. 
5 Precious Stones valued and baught Ke 
12, FRITH STREET. SOHO. W A i 


TO ASTRONOMERS. i 

Intending Purchasers of ‘Telescopes should send for ‘ Hints on Silverece 

Glass Reflecting Telescopes,” by G CALVER (maker of the 37-inch - . 

Ealing Reflector, &c.), and * 
t 


’ 





endix,” containing important Testimonals -e 


as to their efficiency, &c.,&c. Post free Nine Stamps. , ð 
-G CALVER; F.R.A.S., fe 
HILL HOUSE, 
_ WIDFORD, - eS ` 
” CHELMSFORD, 
N.B.—Second hand Reflectcrs and Refractors frequently for Sale. . bad 


MINERALOGY AND GEOLOGY. 
Mr SAMUEL HENSON has now on hand a LARGE and EXTEN- 
SIVE COLLECTION of ROCKS, aes 


Also Fine’ Examples of the following Rare Minerals:—SELEN BISMU- 
THINE, CASTOR, ACANTHITE, HESSITE, POLYBASITE, REAL- 
GAR, EKMANNITE, TANTALITE, CROCOISITE, EMERALD and r 
TOPAZ on MATRIX, and LANARKITE ` s 3 


POLISHED MICROCLINE, GREEN AVANTURINE, &c , &c. i 
Hammers, Cuisels, and Hammer Straps. 
- PRIVATE 1E850N3 -AND EVENING CLASSES, 
Blowpipe Cases and Apparatus. e 
Catalogues free, ` 
SAMUEL HENSON, . ; 


277, STRAND, LONDON, $ 
Opposite Norfolk Streete 


GEOLOGISTS’ HAMMERS. 


Pick-shaped Hammers, 5d, 4S., 48 6d , Square Head and Cutting 
Edge, 25. 3¢., 25. 6d., 35 clogical Survey Hammer, ss Hammers for 
Iggeous Rocks, 4s. 6d., 6s. rimming Hammers, rs 6a 3 18.92, 25, 3d. 4 
Portable Hammer and Chisel ia Case, 6s. 6d., 75. 6d., 8s 6d, Steel Chisels, 
9d., 1s. 15. 6d. Soap and Hammer Holder, 2s., 3s. Glass-capped Boxes 
from Is. per dozen. Card Trays from 4s. 6d. per gress. Specimen Tubes 
from 6¢. per®dozen. 5 5 
- Catalogues Post Free. e 
- THOMAS D. RUSSELL, i 


48, Essex Street, Strand, London, W.C. 


„GEOLOGICAL HAMMERS 
OF NEW AND IMPROVED P. ERNS AND MATERIALS. 
A large and new Stock for selection for all kinds of Geological Field Work.” ` 
Drawings of Patterns and Prices on Application i 


Slings of best make for Warmers! &e @also Clinometers, Pocket Lenses, 
Chisels, Collecting Bags, and ell necessaries for outdoor geolegical work, aoe 


JAMES R. GREGORY'S ` ° . , 





e Extensive Geolagical Repository š - z 
88, CHARLOTTE freer, FITZROY SQUARE, We -` — “u 
e o7 > i $ l e 
e i , ae a 
a ee. Pas . - 
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‘FRANSIT INSTRUMENT. 


APOPUIPAR-PREATISE ON THE USE OF THE 
TRANS LERUM ENT, as applied to the Determination of Time, 
for thaguse of Country Gentlemen. By LATIMER CLARK, M.LC.E. 

_A popular description >f the method of obtain.ng accurate Greenwjch 
@ime by the Transit Instrument. It also contains Tables of the Transit®of 
the Principal Stars fgr 1882, galculated in ordinary Greengich time, Demy 

~ 8va, cloth, post free ss. 
A J. FROST, 6, Westminster Chambers, London, S.W. 


e This day is Published 


SYNOPSIS of the CLASSIFICATION of 


the ANIMAL KINGDOM. Fy HENRY ALLEYNE NICHOL- 
SON, MD, DSc. PhD, &c., &c, Regius Professor of Natural 
History in the University of Aberdeen, Author of “A Manual ot 
Zoology," “ A Manual of Paleontology,” &c With 106 Hlustrations. 


8v0, 6s. 
WILLIAM BLACKWOOD & SONS, EdinLurgh and London 


*THE VICTORIA UNIVERSITY. 
THE OWENS .COLLEGE CALENDAR 


for the Session 1882-8. , Price 3s , by post, 3s 8d 
Manchester: J E CORNISH. London: MACMILLAN & CO. 


MACMILLAN’S MAGAZIN-E, 


No 276, FOR OCTOBER, Price rs. 
CONTENTS. 
x -—* Thoughts suggested by Mr Mozley’s Oxford Reminiscences.”- Ry the 
Archbishop of Canterbury. 

a.—"' Patriotic Poetry” By A W Ward. 
ge‘ A Few Plain Words on Indian Finance.” 
4 ‘© No Fiction.” 

je ‘Eghphatha- A Visit to the Deaf and Dumb Asylum at Siena ” 


a 











. 
e. 
By an Indian Civilian. 


y F. G. Kerr e 
6.—“ The Expansion of England ic the Eighteenth Century.” By Pro- 
° fessor. R Seeley 
7 —“ Carcassonne,” By Edith Thompson. 
8.—* In October.” By S K Phillps. 
® 9.“ Moltke’s Campaign against the Egypuans.”” By H Sutherland- 
` Edwards. 
10 =“ Thought-R@ading ” By H M. Masor i 
à — George Eliot's Children.” By A Matheson. 
x2 -~‘‘ London Evictions” By P C Paul 
3 7 MACMILLAN x C9. LONDON. 


THE BKEWERS' GUARDIAN: 


` ` A Fortnightly Paper devoted to the Protection cf Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters 
@Revisw oF THE MALT AND Hop ‘J PADES, AND WINE AND SPIRIT TRADE 
REe@RD 
The Organ of the Country Brewers. 

“The Brewers’ Guardian ” 1s published on the eveamngs*of every alternate 

' Tuesday, and is the only journal offically connected with brewing interests 
Subscription, 16s 6d per annum, pot Free, dating from any quarter-day. 

Single copies rs each Regritered for transmission abroad. 
$ Offices—s, Bond Court, Valbrook, London E Cc. 


THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J E. Haxvinc, F.L S., F ZS, Member of the 
' British Ormthologists’ Umon ; contains— 


Original Articles by wel! kn; wn naturalists in every branch of zoology; 
habits of animals ; arrival and departnre of migratory birds , occurrence of 
rare birds; distribution amd mngrauon cf British fresh-water fish; new or 
rare marine fish, local acuaria; Briusk reptiles; British land and fresh- 
water mollusca, with remarks on the baunts and habits of the species; and 
other matters of general interest to thore who delight in natural history 

; Repges of the Limean, Zoologieal. and Entomological Societies. Reviews 
of ndtural history books Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoology. 
‘There are occasional woodcuts 

JOHN VAN VOORST, 1, Paternoster Row 


e - = = 
LELECTRICITE 
Chaque Samdti, 16 pages, grand in 8vo, 2-eolonnes, 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expostions électriques, et de tous les 
progrès qe Pélectricité. s 
Rédacteur en chef * W. de FONVIELLE, 
E. de CLISSON : Directeur. 
Subscription Yeawy, Ws. ; S$ Months, 95. 
e ° Agency for England and Colonies— 
LE FEVRE AND CO., ENGINEERS, 
26, Bunge Row, CANNON STREET, LONDON? 
"Sperimea Copy sent pott free 
aa sare 
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THE S@IENT-FIC R 


ESILTS OF THE ‘VOYAG®, OF H MAS. 
“ CHALLENGER.” 
Now ready, NARRATIVE, Vol Il., in@royal 4to, price 305 , cloth. 3 


REPORT oa the SCIENTIFIC RESULTS 

eof the VOYAGE of H M S. “CHALLENGER ” during the YEARS 

1873-6, under tae Command of Capt. G S@Nares, RN., F 1@S, and 

Capt F. T. THomson, R N. Prepared urlr the Superintendence of 

the late Sır C. W. THOMSON, F R S , asd now of JOHN MURRAY, 

F RS E , one of th@Naturalists®f the Expedttion. d 

*,* lhis Volume mayalso be had in Three Separate Parts X1%, XV., 
and XVI, of the entire work, as folluws'— 

XIV Afagnsiwai and Meteorological Observations, price 25s. 

Part XV gerennix A. Resort on the Pressure Errogs of the Ellenger 

Thermometers, price 25 6d. È aj 

Part XVI. ArrenDIS B. Report on the Petrology of Si Paul’s Rocks, . 

price 2s 6c. @ +”. 

Printed fæ H.M Stationery Offige , published by arder of H M Government: 
sold by Longmans and Co , John Murray, Macmillan and Co, Simpkin 
and Co , Tribner and Co, E Stanford,. J. D Potter, and Kegan Paul 
and Co, Lendon, A and C. Rack, and Douglas and Fouls, Edm- 

‘burgh; and b7? A. Thom ande Co., and Hodges, Figgis, and Co., 
Dubhn. @ ° 


NORTH BRITISH AGRICULTURIST 


1s the only Agricultural Journal in Scotland, and circulates extensively, 
amongst Lasded Proprietors, Factors, Farmers, Farm-bailifis, and otherse 
mterested in the management of landed property throughout Scotland 
and the Northern Countie@of England. © eo * «6 
The AGRICUIZLURIS1 has also a very considerable circulation on the 
Continent of Europs, America, Australia, and the Colonies 
The AGRICULTURIST is published every Wednescay afternoon i 
time for the evening mails, and contains®eports of all the principalmitich 
gad Insh Markets cf the weex, hesides Telegraphic Reports of those held 
on the day of publication i - 
The Veterinary Department is edited by one of the leading Veterinarians ` 
in the country, and is invaluable to the breeder and feeder 2s a guide to the 
rearing of antmals, and ther treatment when labouring under dis ase. i 
Full Reports are gnen of the Meetings of the Royal Agricultural Society 
of England, the Koyal Agricultural Sonety of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, ‘ 
and all the principal Agricultural Associatiens throughout Great Britain and 
Ireland e : é 
For Advertisers addressing themselves to Farmers a better medum does 
ce 
rice 3¢ By post 
Offices~377 High 
London, E é e 
Post (fice Orders payable to Charles Anderson, Jun , Edinburgh 


ESTABLISHED 1843 
Un the xst ot every Month, price Sixpence 


THE.ENTOMOL%*OGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CARRINGTON, ` 
With the Assistance of 
FrepeErick Borp, F.Z S Joun A. Powgr, M D. 
Epwarp A. Frrcn, F LS J Jenner Wem, F.L.S. 
F. Bucuanan Wurrz, M D : 
Contains Articles by well-known Entomologists on all Branches of the, 
Science : on Insects injurious or beneficrfl to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence “of Rarities, &c ; there are Monthly 
Lists of Duplicates and Degderata n . 
Numerous Woopcyur ILLUSTRATIONS, to the pnnting of which especial 
attentiong 1S given, and occasional LITHOGRAPHED and CHRoMo-LITHO- | 
GRAPHED PLATES e 2 


SIMPKIN, MARSHALL. & CO., Stationers’ Hall Court. 


= BROKENEE . 
DAVYS DIAMOND CEMENT. 


SECURELY AND NEATLY MENDS 
NEUR 


CHINA, GLASS, 


CABINET WORK, 
‘AND i 
FANCY ARTICLES. - 


Of all Chemists in xs. Bottles. 


See the name “E. DAVY," the Original In ` 
ventor, is on the Label, and also that of . 


BARCLAY & SONS,eg5, Farringdon Street, London. 


8 





bie m advance, 14s 


łd Annual Subscription, pa 5 
g ueen Victoria Street, 


treet, Edinburgh, and 145, 












TTP E A S A) THIS 
i HOLLOWAYS PHIS Ea 


Is a Certain Cure for all Digerders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFUER of the BLOOD; a 
Powerful Invigorator of the System, jn cases of WEAKNESS 
AND-DEBILITY, and is. unequalled in.Female Complaints, 
: e 


t 


` 








© a >» x 
. kd P 4 >. > 
. ba u iS © 4 
Be ty è . . e s a n y © 7 P . a ` 
Sebt.,28, 1882] a NATURE. `. : ia cx ° 
X 
Dne acme can! 
SUBSCRIPTIONS FO -« NATURE. x LIGHTNING CONDUCTORS. 
e Experience, accumulated since the time of Beni Franklin, proves 
ely . 2$ Z conclusively that a Conductor made of Copper of Kany size,is the best 
y If. fy SR a ie 6 e of all apphances fort} e protection of every description 0 ratelifig from the 
ail-yearly + + ere a8 14 e destruczive effects of hghtning. 
e Quarterly «2. . ` 7 6 é 


* To the 


within the Postal Union »— : 


d. 

” Yearly sett tt ee 30 6 
Half-yeariy. . poe 3 . .- 150 6 

©” Quarterly . Fo 


Post Office Orders payable Py MA CMILLAN. & CO, 


CHARGES for ADVERTISEMENTS. 


Three Lines‘in Column es 6d. od. per Line after. 





One-Eighth Page, or Quarter è Column . ° fii 18 go 

Quarter Page or Half a Column, .». . .`I 15 O 
e Halfa Page, or a Column. . . . 2%... 3 5 0 
$ WholePage .. . 578... lgo 


» OFRICE: 


— 5, © ‘TISLEY & Co, 
OPTICIANS, 
BROMPTON ROAD, S.W. 


* (Close to South Kensington Museum. ) bd 


THE PHONEIDOSCOPE 


- An Instrument for Observing the Colour-Figures of Liquid Films under the 
a ‘action of Sonorous Vibranons, 


29, BEDFORD STIÆET, Sees W.C. 








i 7a, 


+ 


Being a visible demonstration of the Vibratory and Moleculaş Motion, ofa 
se Telephone Plate 


The PHONEIDOSCOPE, with 3 Dises, Bottle of Solution, Descriptive 
Pamphlet, &c., m Cardboard Box, tos. 6d. 


MANUFACTURHD AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON; S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for 
Experimental Púrposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph. Post Free, 2d. 


. GRI FEIN 'S oe 
CHEMICAL HANDICRAFT. 


PRICE 4s 7d. POST FREE. 


A CATALOGUE OF GHEMIGAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN ann SONS, 22, GARRICK STREET 
LONDON, W.C. 





nited States, the Continent, and all places 


“NEWT ALE. & SOLS 


- PATENT Pa 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all arts of the world 

with unvarying success; 1s the most Trustworthy, most Effective, and also g 
the Cheapest Conductor ever affered to the Public. 

It ıs stmple in its ay Rican no Insulators being re 
only ONE SHILLING per Foot for the standard size, w 
in any storm 3 


R. S. NEWALL & CO., , 
130, STRAND, W.C.; 35, WATERLOO ROAD, LIVERPOOL, 
, 68, ANDERSTON QUAY, GLASGOW, 
MANUFACTOR Y—GATESHHAD-ON TYNE 


R. W. NEEVES, 
PHILOSOPHICAL INSTRUMENT 


AND. 
INTENSITY COIL MAKER, 


PRICE LIST, FOUR STAMPS. , 


uired, and it costs 
which ensures safdty 





55 SIDMOUTH STREET, LOND8N, W.c. 


NOTICE OF REMOVAL. 
| JAMES HOW & CÒ, p 
SCIENTIFIC INSTRUMENT MAKERS,. 
73, FARRINGDON STREET, LONDON 


(LATE oF 5, BRIDE St., AND 2, FOSTER LANE). ° 


i e 
HOW’S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope. 


NOTICE OF REMOVAL. 
ADAH. HILGER, 


ASTRONOMICAL ANTI? OPTICAL INSTRUM ive MAKER, 
204, STANHOPE STREET, 
MORNINGTON CRESCENT, N.W. ° 
(Zate of 192, Tottenham Court Road.) . 


ERYS GOLD MEDAL, 


PARIS EXHIBITION. %e 


COCOA 


epared, there is no nicer 
kolesoma preparation, of 
Hain aid Air, 








Cocoa only, with the pe 
fluous ojl extracted. 
cocoa. "o Fobd, 


Saas Brea EXTRACT 


J. & FRY. 7 EONS, Bristol anf London, 


eS TE properly pr 
T more 





y 


~ In Packetsand Tins, Pure , 


Ee. EF. BECKER BE; Ces 
MAIDEN LANE,, COVENT GARDEN, LONDON, W.C. 
IMPORTERS AND MANUFACTURERS OF ALL KINDS OF r 


CHEMICAL, PHYSICAL, AND ELECTRICAL APPARATUS, 
CHEMI A lSeené: REAGENTS. of the greatest Purity for ANALYSIS ang SHEMIÇAL RESEARCH, &c. 


j . Price Lists Post Free on Application, ° ars 
s n . 
Wok ACOUSTIC APPARATUS? +n” 
We have pleasure to announce that a new rite List of the above is now ready, and wit be sent pest free on application. ý 
° e r e e * z 


34, 
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Professor Clerk Maxwell, a Life of. With"s 

~ selection fron? his cêrrespondence, and occasional writings 
and a sketch of hig contributions to science. By Lewis 
Tampbell, M.A., EL.D., Professor of Greek in the Uni- 
vetje St. Andrews, ‘and Professor William Garnett, 

, late Fellow And Lecturer of St. John’s College, 

Cambridee, &c. Wilh Three Portraits engraved on Steel, 
Coloured. Plates, Illustrations, &c. 8vo. [Just ready’. 

DPuntzer’s Life of Goethe. Translated by T. W. 
Lyster., Wath Illustrations, Two Vols. Crown 8vo. 

Duntzer’s Life of ‘Schiller. Translated by P. E. 
Pinkerton. With Illustrations, Two Vols. Crown 8vo. 

Spinoza: a Sttidy. |By Rev. Dr. James Martineau. 
With a Portrait Photographed from the Original Painting 
in the Wolfenbuttel Library. Crown Svo. 

[Ready October 3ra, 

Handel, George Frederick, Life of. By W. S. 

e Rockstro. Crown 8yo. 

~ Annie Keary. A Memoir. 
a Portrait. Crown 8vo, 

Charles Lamb's Essays of Elia. Edited, with 
Introduction and notes, by Rev. A. Ainger, M,A. Globe 8vo, 

Dante Gabriel Rossetti: a Record and a Study. 
By Willfim Sharp. |Crown 8vo. 

A Little Pilgrim: In the Unseen. Crown 8vo. 

' Mr. William Black's New Novel. 

enter Bells. (By William Black, , Author of 

@ ‘A Princess of Thule,” ‘ W hite Wings,” &e, “Three Vols. 
Crown 8vo. 

A New Nevel by Julian Hawthorne. 

Fortune’s:Fool. A Novel. By Julian Hawthoine, 

Author of ‘‘The Laughing Mill, and other Stories,” &e. 


By Eliza Keary. Wéth 





< Three Vols, Crown|8vo. 
4 New American Novel, 
Mr. Isaacs. A Tale_of Modern India. By F. 
Maricn Crawford, Crown vo. 45. 6d. : 
‘Mrs.-Lorimer. A Novel: By Lucas Malet. Two 


Vols, Crown 8vo. i 

Macmllan’s 6f- Popular Novels, New Volume. 
Love and Life: AnjOld Story in Eigkteenth Century 
-7 Costume. By Charlotte M. Yonge. With Illustrations by 
W. J. Hennessy. “ Crown 8vo. 6s. [Just ready. 


Milton’s Poetical Works. Edited, with Introduc- 





tion, Notes, a1d Memoir, by Professor Masson. Three 
Vols. Fcap. 8vo. ~ [Zmmediately. 
Phantasmagoria. | By Lewis Carroll, Author of 
et Alice in Wonderland,” &c. A New Edition, with 


Illustrations, by W. B. Frost. Crown 8vo. 


- Soliloquies in Verse. By Alfred Austin. Crown 8vo. 


outh and other Poems. By 
73. 6d. e 
. (Faust ready. 


*The Renewal of 
F. W. H. Myers, MjA. Crown 8vo. 


° 
-Lectures on Art.| Delivered in suppott of the 
‘Society, for Protection of Ancient Buildings. By Regd. 
‘Stuart Poole, Profesgor W. B. Richmond, E. J. Poynter, 
R.A., J. T. Micklethwaite, and William Morris, Crowa 

8vo. 4s. 6d. . [gust ready. 
Uniform with the Eversley EXjtion of Chas ies Kingsle9’s Novels. 
The Works of R alph Waldo Emerson. With 
an Intrcductory Essay by John Morley. In Six Volumes. 


Gloke 8vo. 5s. each’, 
I. Miscellanies. | 4. English Tits: anf Representative Men. 
2,0 Escayg. , 5. Conduct of Life : and Society and Solitude. 
- 3. Poems.. 6. Lettérs, and Social Ags, &c. 





ectures on «Art ahd the Formation of Taste. 
2 ee Crane. With Tlustitions by Walter- Crane. 
Y 


MACMILLAN. AND .C0’S ANNOUNCEMENTS 


For the Autumn ubrane Season.” $ 


Books for Children. ' ; e 


Lr. Walter Cranes New PPture Book. 


Grimm’s Fairy, Tales. A °Selgction from’ ihe: 
Household Stories. Translated from the German by, Lucy” ~ 


‘Crane, and done into Pictures by Valter Crane. Crown 
8vo. bs. ` [Ready Octgber 3ra. 

*,*, Also ar Edition, limited to 250 Copies, Printed on large 

paper. Royal 8vo. 
New Coloured Picture Book foPChildren. 

The Horkey y; a Pfovincial Ballad: By Robert 
Bloomfeld. Told in Coloured Pictures by George 
Cruikshank. ¢ With an Adfiress to Young Folks by F. C. 

®@ Burnan@. The Illustratfons reprodyed in Colours by - 
Messrs. Clay, Sogs, & Tælor. 4to, Price 59. 


e tvs. Moleswogth’s New Book, 
By M:zs. Mo olesworth, Author of “ Carrots,” 
ky? “ Herr Baby, ”&e. With mstra- 
Globe 8vo. Price 4s. 6d. 
° [Zmmediately. 
ew Bock by the Author of “ When I was a, Liite Gem - 
kea Papa comes Home: The Story of Tip, 
' Tap, Tce. By the Author of ‘‘ Nine Years Old,” ‘‘ Pansie’s 
Flour Bin,” &c. With Illustrations by W. J. Henney 
e Globe Svo. Price 4s. 6d. 
Paladin and Saracen : Stories from Ariosto. By 
H. C. Hollway-Calthrop. Wıth Illustrations by ‘Mrs. 
_ _ Arthur Lemon, engravedby O. Lac. ur. Crown vo.e 65. 
Mrs. Gander’s Story. With Twenty-four. IMustra- 
‘tions. Demy oblong. f 
Anyhow Steries—Moral and Otherwise. By 
Mrs, W!-K. Clifford. With Illustrations by». Dorothy 
Tennant, Crown 8vo, 


Macmillan’s 2/6 Books for jhe Young. ` 


Wandering* Willie. By the Author of “Conrad ` 

` ‘the Squirrel.” With a Frontispiece by Sir Noel Paton, 
Globe. &vo. 

The White Rat and other Stories. -By Lady- 
Barker, With Ilutrations by W., J. Hennessy. Globe 8vo. 

Pansie’s Fleur Bin. . By the Author of “When I 
was a Little Girl.” With Illestrations by Adrian Stokes. 
Glote 8vo. 

Milly and Olly :sor, A Holiday among the Moun-- 
‘taigs. By Mrs. T. H. Ward, With Mlostrations by Mrs. 
Alma Tadema., Globe 8vo. bed 


People’s Editions. Profusely Illustrated Price 6d. 
each, or complete in one volume cloth, price 3s.' ` 
7 CONTENTS. $ 
Tom Brewn's Schooldays. * 
Waterton’s Wanterings in South Reis 
Washington Irving’s Old Christmas. 


Washington Irving’s Bracebridge Hall. , 
[Ready October roth. 


Rosy. 
“The ata Cloc 
tiors by Walter Crane. 


Essays. By the- late George Briinley,~ 

, Librarian of Trinity College, Cambridge. Edited by W, 

G. Clarx, M. A., late Fellow and Tutor “of Trinity College, 
‘Cambridge. A New Edition. Globe 8vo. 

By 


Investigations in Currency and Finance. 


. thè late W. Stanley Jevons, LL.D., M.A., F.R.S. 8vo. `~ 


Origines Celticæ. ® By Dr. Guest. With Maps. 
‘Two Vds. 3vo. 

The Evidential Nature of the Holy Eucharist. - 
Being the Bayle Lectures for 187991 Semen By, Rev. G. F 
, Maclear. D.D., Watdenef St. Augustine’s College, Gaile 
tury, ard late Head Masker of Kine’ s College School. 

A Volume of Sermons. By the late Rev, T. H. 
Steel, èf. A., Assistant Master at, Harrow, and formerly 
' Fellow of Trimty College, Camlridge. With a Memoir. 


own 8yo. ° Crown &vo. A pe . Fe 
g ` MACMILLAN AND CO, LONDON ° . f ys 
. e ^ bd e os 
= . 5 $ e z . v . ° e r @e 
e e 7 . 
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“MESSRS, MACMILLAN AND CO. S ANNOUNCEMENTS —(coniinued}- 


-English Men of Letters. Edited by John Morley. - 
W Volumes. 


Sterne. By H. P. Trail, Crown “8vo. 


[Ready October Toth . 


"Macaulay. By, Cotter Morison. Crown 8vo. 
. Siteridan. By Mrs. OMphant. «Crown 8vo. 


= 
ee ~The Gnalish Citizen s 
‘A Series of Short Books on h& Rights and Responsibilites, 
se. @ New Volumes. 


The State and‘the Land.» By Frederick*Poliock, 
` M.A, late Fellow of Trinity College, Cambridge. ‘Crown 


` 8vo. 
The State iņ Relation to Trade. e By T. g. 
_ Farrars Crown, 8vo. . 





2 R NATURE SERIES.NEW VOLUMES. 


` On, the. Colours of Flowers. By Grant Allen. 
° With Illustrations, Crown 8vo. - 
Charles Datwin. Memorial Nofices by Professor 
ae@@lixiey, F.R.S., &c,9 G. J. Romanes, M.A., L.L.D., 
F.R.S., Sec. L.S. ; Archibald Geikie, LL.D., F.R. S.: 
and W. T. Thiselton Dyer, F.R.S., F.L.S "Reprinted 
from. Nature. With Portrait engraved by C. H. Jeens. 
frown 8vo, 2s, 6d. [Fust ready, 
- . 


The Chemistry of the Sui. By J. Norman 
e Lockyer, F.R.S., &c. Wish Illustrations. 8vo, 
Enquiries into Human Nature and its Im- 
' provement- g By Francis Galton, F.R.S., Author of 
-“ Hereditary Genius,” &c. 8vo. 
Preventive Medicine. By B. W.» Richardson, 
5 M.D., F.R.S., 8vo. 
A History and General View of the Criminal 
- Law of Eriglanl. By S:r James F, Stephen KCS; L, &e. 
3 Vols. 8vo, 


JA Digest of the Law of Criminal Procedure’ 


' in Indictable Offences, By Sir James F. Stephen, K.C.S.1., 
Judge of the High Court of Justice, Queen’s Bench 
. Division, and Herbert Stephen, L.L.B. 8vo. 

New Volume of Encyclopedia of Surgery. 

- Surgery: The International Encyclopædia of. 
. A syseniatic Treatise on the Theory and Practice of Surgery 
by Authors of Various Nati8ns, 
-Jr. M.D., Professor of Clinical Surgery in the University 


- of Pennsylvania. In Six Volumes, Royal 8vo. Illustrated 
with Chromo-lithographs and Wood Engravings. Volume 
- Ol [Ready. 


ConTENTS.—Injuries and Diseases which may occur in any 
part of the Body. —Vehereal Diseases.—Infuries and Diseases of 
Various Tissues of the Body. Royal 8vo. 315, 6d. 

On Prognosis in Lung-Disease: based upon 
~ Measurements of the Chest Movements, with the Applica- 
tion of the Method for Life Assurance. By Arthur 
Ransome, M. D.; Physician to the Manchester Hospital for 
-. . Consumption and Diseases of the Throat. With Hlustra- 
ton-  8yo. 
“Bronchitis, Catarrhal Pneumonia, and, Tuber- 
° + cle of the Lungs. By D. J. Hawilton, M.B. F.R.C.S.Ed., 
- L.R.C.P.Ed , “Demonstrator of Pathology in the University 
of Edinburgh, Pathologist to the Edinburgh- Royal Infirmary. 
_ vo. 


‘ l EDUCATIONAR WORKS. 


Text-Book of* Pathological Anatomy. By 
Ernst Zieglen of Zurich. Translated and Edited by Donald 
: - MacAlister, I Z D.Sc., Fellow of St. John’s College, 
* Cambridge.® "With numer@as Illustrations. 8vo. 
Practical Embryology” By Michatl Foster M.A., 
F.R.S., and the@late F. M, Balfour, F.R.S. Second 
Edition, revised and enlarged. Crown 8vo® 


Edited by John Ashhurst, | 


: EDUCATIONAL WORKS (e@xtinued). ` 
.A Te&t-Book of Geology. By Archbald Géikie, | 
F.R.S., Director-General of the Geologic#l Susfeys of the 
United "Kingdom, ‘With numerous Illustrations. Medigm _ - 
8vo. [ JusteReady.] 
Functional Elements of aif English Sentence; 
an Examination of the. Together with'a new system o `° , 
Analytic. Marks, -Ey the Rev. W. G. eWeightson, M.A. 
Cantab. Crown 8vo. 
Arithmetic of Electric Lighting. By R. E. Day, 
M.A , Evening Lecturer in Experimental Physics at King’ se, 
College, London. Globe 8vo. 
A Treatise on Applied Mechanics. By J. $. | 
Cotterill, M.A., Professor of Applied Mechanics in the 
Royal Naval College, Greenwich, With Illustrations and 
Diagrams. 8vo. 
Papers on Elec=rostatics ane “Magnetism. 
By Professor. Sir ‘William Thomson, F.R.S. A New ` 
- Edition. 8vo. oe 
Dynamics of the System of Rigid Bodies. An 
Elementary Treatise. By Edward john Routh, M. 
F.R S., late Fellow and Assistant Tutor of St, Pete s 
College, Cambridge. &c.. With numerogs Examples, New 
and enlarged Editioa, 8vo. bd 
Elementary AppHied Mechanics. By T. Alex-° . --. 
ander, C.E., Professor-of Civil Engineering in the Imperial Ser 
pee of Engineering, Tokei, Japan. Part JI. Crown 
vO: 


Macmillan’s Foreigr School Classics. New Volumes. « 
Edited by G. E. Fasnacht. 18m0. * . 
Géethe.—Gotz Von Berlichingen. Edited By Sa 
H. A. Bull, Assistant Master in Wellington College. . e * 
Schiller —Maid cf Orleans. Edited by Joseph - 
Gostwick. 
Uhland.—Select Ballads. Adapted as an Easy 
First Reading Bock for _ Beginners. , Edited by G. É. 
Fasnacht. [Hust read}, - | 
Heine.—Select Prose Works. Edited by £ E 
Colbeck, M. A, Assistant-Master at Harrow. i | 
| 


A Synthetic French Grammar for Public 
Schools. By G. Eugène Fasnacht. Crown 8vo. 
CLASSICAL WORKS. 


Scriptores Fabularum Greci. I. Babrius. A 
Kevised Text, witk Introductions, Critical Notes, and a 
Commentary. By W. G. Rutherford, M.A., Balliol” 
College, Oxford, Assistant Master in St, Paul’s School., 8vo %9 

: Clessical Library. 

Herodotus, Books I.—III. “The Empires of i 
the East. Edited, -vith Notes and Introduction, by A. H. | 
Sayce, M.A., Fellow and Tutor of Queen’s'College, Cope ; 
and Deputy- “Professor of Comparative Philology. : 

Tacitus.—The Annals. Edited, with Intro ifetions | 
and Notes, by G. Q. Holbronké, M.A., Professor of Latin - l 
in Trinity College, Harford, U.S.A. 8vo. ,. |, . 

Classical Series. New Volumes, ° r 

‘Homer's Odyssey. Books XXI.—XXIV. Edited | 
with Introduction and Notes. By S. R. Hamilton, MA., 
Felfow of Hertford College, -Oxford. Fcap. 8vo. 

Horace.—The Satires. Edited by Arthur Palmer, * n 
M.A., Fellow and Professor of Latin in Trinity-College, ` - 
Dublin, Fcap. 8va, ia 

. © Translations from the Classics. 

Homer.—The Iliad. Tjanslated into English Badass : 
By Andrew Lang, M A., Walter Leaf, M.A., and Ernest 
Myers, M.A. Crown vo. à 

Aristotle.—Thę Politics. Translated by J. E. C. | 
Welldon, M.AS Fello¥ off King’s College,- Cambriägé. , | 
Crown, 8vo, : 

Livy; Books *XXI.—XXV._ Transiafed bysA. J. 

è Church, M.A., and W. §. Brodribb, M, pA. Crown Svo. 
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These give instantly a bright hot fite. 
The, waste heat, instead of, being” thrown 
saway up the cfimney in the usual manner, 

l is utilized i in Ffetcher’s Patent Air-warming - 
Arrangement, reducing the cost of gas- -fires ¢ ; 
to less thae one-third, that of athe pest 
PEINS ó SSI] | gas-fires known up to the present time. 
i NZA POSE | #0) Illustrated List ef Gas-fires and Steugs, - 
3 SAEs, KN | ; Dog Grate, Drying Room Stoves, Kc, 
ji | SA SAS Sd | l i 5i post free. ; 
a REFN, Dh Ont, O Ilustrated List of Domestic Coking" and . 
BAe aS Labour-Saving Apparatus, Price 2d., post 
JÈ = Bk SA Aah free. ° pe 
. SS UT i 4) | his DA| Ilustrated List of Gas and Petroleum 
- | nats War : ; : PTR INY Furnaces and Laboratory Apparatus Price 
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ae ° THOS. FLETCHER, 
MUSEUM STREET, WARRINGTON. 





WORKS BY THE RIGHT HON. HENRY FAWCETT, M-P., F.R.S., 


ef jie PROFESSOR OF POLITICAL ECONQMUY AT CAMBRIDGE. f 
2 
FREE TRADE AND PROTECTION. ka Enquiry into the Causes which 
-have, retarded the general adoption -of Free Trade’ since its Introduction into England. New and. 
Cheaper Edition! Crown 8yo. 3s. 6d. 


& at is the best manual of the best arguments in support of the policy oê free frade, In this edition there is no. 
_chapter into which Mr. Fawcett has not introduced some new matter.” —The Academy. 
“It may be recommended zo all whe desire the best and latest information on the subject.” —Zhe A thenaum.. 


es INDIAN FINANCE. ° Three Essays, With Introductipn and Appendix. 8vo. 


qs. ôd. n 
, THE ECONOMIC POSITION OF. THE BRITISH LABOURER. Extra. 
fcap. 8vo. 5s. 


. MANUAL OF. POLITICAL ECONOMY. Fifth Edition Revised cand” 


Enlarged, with New Chapters on the Repreciation of Silver. Crown 8yo. 125. 


SPEECHES ON“SOME CURRENT POLITICAL QUESTIONS “Bv0- 


tos. Ód. 
CONTENTS :—Indian Finance’ The §irmingham- League—Nine Hours Bill—Election Expense WM ‘omen’s® ‘Suffrage 
e _—Housghold- Suffrage in Counties—Inish University Education, &c. a -à 
UA e e Fs 
Pie. e-. 4 tha MA€MILLAN AND CO., LONDON. ° 
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E Erona by R Cray Sons, axp TAYR, at 7 and 8, Breal reek Au, Gian ETET Street, in the City of London, and published by 
A Macm®..an 'ayp Co., at the fice. 29 and 3D Bedford S reet, Covent Garden ~--Tuuxspay, September 28, £882 
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s re “To the solid ground x 
e F g Pe : Of Nature trusts the mind which builds for aye,” -WORDSWORTH c 
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= = ————— 
erd asa Newspaper at the General Post Office.] a al r ` (AN Rights are Reserved is 





ROYAL SOCIETY. ‘_GOVERNMEN T 
GRANT of £4000" for the PROMOTION of SCIENTIFIC RE- 
SEARCH.—A MEETING of the GOVERNMENT GRANT cofi- 
MITTEE will be heldin DECEMBER, 1882. It is requested that 
applications to be Soper at that Meetmk be forwarded to the 
Secretaries of the Royal Sdciety, Burlington House, before the goth 
ofNQVEMBER, 1882. 


UNIVERSITY COLLEGE, DUNDEE. 


The CọùxciL of the CoLLace are now ready to receive gApplications for 
thefollowing Chairs :— - i 
x. MATHEMATICS AND NATURAL PHILOSOPHY. 

2 CHEMISTRY. 





3. ENGINEERING an DRAWING, and 
E EA GE anp LITERATURE a^n MODERN 


The “Salary to be attached to each of these Chairs is £400, with Two- 
Thirds of the Fees, which will be ones for the First Five Years up to 
4100—making the total guaranteed Income of each Professor at least £500, 

All information as to the Scheme of Education and the Conditions of the 
Appointments may be obtained from the Secretaries, Messrs. SHIRLL and 

-SMALL, Solicitors, 5, Bank Street, Dundee, with whom Applications, accom- 
n panies by Twenty Printed Copies of ‘Testimonials, should be lodged on or 
efore the 17th October next bi 





LONDON UNIVERSITY EXAMS.— 


Speedy and efficient preparation in Zoology, Botany, and Physiology, 
by a rw Class Honours man and Medalist af University College. 
Thorough practical work. Four Guineas for rọ Dessons —H. J Wess, 
"N orfolk House, Richmond Road, South Kensington 


` MAPPIN e WEBRE’s 
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PLATE 


COMPLETELY 
FITTED; 





W All Sizes in S toch. 


SPECIAL 
e DETAILED LIST 

FREE. 
OXFORD STREET, WEST END * AND 

MANSION HOUSE BUILDINGS, CITY, 


LONDON?® 
e.. -MAN UFACTORY—The Royal Plate and Cagery” Works, SHEFFIELD. 
3 ` i _- e@ -> . bd ef 
A e 


. p 
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CUTLERY 


BROWNING’S . TOURISTS POCKET: ‘CAMERA. 


For Dry Plate soe oe ene é 

















Mahogany Camera, leather below body, with three double dark 
' backs, to take six dry plates, 44 by 3ł inches, in mahogany 
case, complete, 43 
ripod Stand ‘for above, 15s. 
~Quarter-Plate, extra quick Rectilinear. Lens, fitted INSIDE the 
Camera, so as to take up no extra space, £2. 
PHOTOGRAPHIC CATALOGUE POST-FREE. 


JOHN BROWNING, 
63, STRAND, LONDON, w.c. 





TRAVELLERS’ SCIENTIFIC REQUISITES. 


















































ANEROID BAROMETER with ALTITUDE SCALE, “THERMOMETER 
and CoMPaAss in Flaz Pocket Case, various Forms, 


£773. anf £8 83. 
Price Lists of Instruments free by post. $ e e 


NEGRETTI “ZAMBRA, 
“Opticians and Scisntifie Instrument Makers 
e To Her@ajesty tumQuzen? 
e HOLBORN ‘VIADUCT. 3 
Bragcheg—as, Cornkall ; and 122, Renee g Street 




















ALBERT EMBANKMENT, LONDON, S.E. 
The WINTER SESSION of 1882-83 commenced on OCTOBER end. 
@ Special Classes are held throughout the year for the ** Matriculation,” 
intermediate M.B.” Examniations of the 





Pevenigate Tubes in course of Six Months /& Subs@ription of £1 Is 
: . or Twelge Tubes for 108.64. 


© Preliminary Scientific,” and * 


8 ie : i _ ae A : E. 
. Sait « ` 7 ` . i F e, eee a: 
a8 a re i = Se f se a. "we 
TMK XV ae _. NATURE e. , [Oet 123 1332 
. .: Mea 2 oy 
o iae SROSCOPIC OBJECTS, a, ~LWIN@” SPECIMENS. FOR, THE WIGROSCOPE. 
Š per Js. pegfection, +1 Mines OEY’ BUC LEvery OTANG | ` TOMAS BOLTON, NATURALISTS" and MICROSGOPISTS" ` 
AF ” Catalogues post fræ ard gratis on applicarton, e STUDIO, 57, NEWHALL STREET, BIRMINGHAM. 
. T B. has last week sent to bi~ subscribers Dapimaenuoron&ta. with 
*NEW EBITION, 1880, NOW READY. j gawing and descr.puion He has also sent Wt Lgphopus coystallini&, 
aludicelia Ehrentergz, Floscularig vegans, Stephanaceros Exchornzt, 
e e EDMUND WHEELER, ‘Bt Tollington Road, Holloway, London, N > Mfelicerta- zin CHS, He vaina senta, Pterodina” Aypeata, Hydra Amaba 
verrucosa, Volvox ator, 
ds ST. THOMAS’ S HOSPITAL AED AL ‘ Wee Announæments will be made in thy place of Organi T. B. 
* J SCHOOL, ee 8 — l 
ne “Specimen Tube, One Shilling, pA Ba - 


University of London. 
All Hospital Appointments are open to Students without extra charge, 
. „ Scholarships ang Money Prizes of considerable valve are awarded at the 
` Sessional Examinations, as also several Silver and Gold Medals, 

The Fees may be @aid in one sum or by instalments. Special entries may 
be made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or stbsequent years, also for 
Dental Stud=nts and for qualified Practitioners. 

' Several Medical Practitioners and Private Families residing in the neigh- 
bourhood receive Students for residence and supervision, anda register of 
e inspected and approved lodgings is kapt in the Secretary’s office 
s rospectuses and all particulars may be obtained frem the Secretary, Dr. 


| Gritusriz. 

| ° i W. M. ORD, M.D, Den. 

! . “BIRKBECK INSTITUTION, 
“i s CHANCERY LANE. 
y ‘A Courge of Lectures on Zoology—OCTOBER toM AY—by Mr HENRY 
J. Wess, Medaliist of Univ, Fe College, The ‘‘ Darwin Silver Medal” 


will be awardgd at the end of the Course. ao Been apply to 
ConGREVE, Secretary. 


‘ Portfolio of Drawings, Eight Parts, 1s. each. k 





of the Rare Neolithic‘Imple- 
a large collection o S 








Mr. BRYCE-WRIGHT bigs to cal} attentiow to his large 
series of Implement® illustrating the ‘‘ Antiquity of Man.” 
SWISS AKE DWELLINGS.—A very fine series of 
- Hatchets in Jadete, &c., ja the original, Horn Handlgs, Flakes, 
Lances, and Hammer-Spear Heads, Needles, and & larg seriés - 
, of ‘other Impl@nents in Bone. j 
FRANCE.—A"very fine serie 
ments from various localities, ani antl 
‘from Pressigny. 
ITALY.--A most beautiful collection of Rare dentelléd ` 
Arrow-Heads. 
DENMARK.—A wonderful assortment .of- Spear- Heads, 
Knives, Hammers,-Chisels, Wedges, &c. 
Implements from nearly every other part of the World, 
ae Ge IN MATHEMATICS. As va 
* STUDENTS wishing for Assistance in BRYCE’ WRIGHT, ae 5 
. Mathematics %an be attended’2t their own homes by a Cambridge ~ 204, REGENT STREET, LONDON, W., x 
©% Graduate, » F.R.S., on reasonable terms, Address O. P., 16, 2 y za 
Swakeley Terrace, Shepherd's Bush, W. í *MICRO-PETROLOGY e aa: 
SS aaaaaaaaaŘŘŘŮŐ—Ėnaoo . e + 
MR. RICHA RD ANDERSON, F. C.S. 3 A large series of Rock Sections, comprising Anamesite, Aphte, Basalt, 
š Member of the Society of Telegraph Engineers and Electricians, makes | 
eciaky of testing Lightning Conductors, ard advising as to the best ; 


Diabase, Diorite, Dolerite, Elvans, Gasbro, Gneiss, Granite, Granulite, _ 
Lava, Liparite, Napolconite. Nephelenite, Obsidian, Perthite, Piknte, 


- `o Sa £ i them to Publ d Private Buildi —Leadenhul] . Pitchstone, Porph honolite, Quartzite, Riffohte, Schorlite, Syemtte, 
‘@ House, oe ying then Street, pec pate ae ERARA ‘Tachylite, Trach Eie. &c., 1s ód and zs. each Sections of Sedimentary s 
1 | Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidiæ, 
k- |` FOR SALE. —The Steam Yacht “ Mallard,” | © 


go tons, 140 LH.P, specially fitted for deep-sea research, with steam 
a * winch and sounding and! dredgiug gear. The Deck- house contains-a 
chart room and a laboratory Below, the cabins are commodious and 


f ` THOMAS D. RUSSELL, 
' 48, ESSEX STREET, STRAND, w.c 





- comfortably furnished. 


\At present in Commission. ica to Mr. J Y. 


+ BUCHANAN, 10, Moray Place, Edinburgh. 


DIAMONDS IN MATRIX, 





NOTICE 


OF REMOVAL. 


R. C. NOCKOLD, Diamond and Oriental Stone Cutter and Dealer, has 
for sale Specimens of ‘the above selo Cut Precious Stones in all Colours. 
Preciou& Stones valued and baught 


e 12, 


FRITH STREET, SOHO. W ` a : 


MINERALOGY AND GEOLOGY.. ` 


-~ Mr, SAMUEL HENSON has now on hand a LARGE and EXTEN. - 
SIVE COLLECTION of ROCKS, 


`e | ADAM HILGER,’ 


: ASTRONOMICAL AND OPTICAL INSTRUMENT MAKER, 


` 204, ' STANHOPE STREET, 2 $ Also Fine Examples of the following Rare Minerals; —SELENBISMU- 


$ a NT, N.W. THINE, CASTOR. ACANTHITE, HESSITE, POLYBASITE, REAL- 
po upe MPERNIRS TDI. ORISERN E MEW GAR, EKMANNITE, TANTALITE, CROCOISITE, aries and- 


{Zate of 192, Tottenham Court Koad.). TOPAZ on MATRIX, and LANARKIT & 
= c 


- i - POLISHED MICROCLINE, GREEN AVANTURINE, &c., 
BRADFORD TECHNJCAL SCHOOL, Hammers, Chisels, and-Hammer Straps 


LESSONS AND EVENING CLASSES. oe 











Wee seat a HEAD MASTER for ihe ahova School, „gay i in tis Mey PRIVATE 

- ear. Must be a good Teacher an ful Organiser, thoroughly ver: i z 

+ inthe Leading Scientific Subjects of the South pertains Syams and i Blowpipe Cases and Apparatus, ` . - 4 

| the general subjects“of a Secondary Education. ` Catalogues free. 

5 e Applications to be sent t Mr. CHRISTOPHER GATENBY, Secretary. is SAMUEL HENSON, . 
ASTRONOMICAL TELESCOPE, Second- 277, STRAND, LONDON, _ a 

“Ne hand, by Negrett®and Zambra, 3} Object-glass with Finder on Pillar i Opposite Norfolk Street. 





and Claw Stand, one Terrestrial and two Astrongmical Eyepieces, 
powers 5o, 80, and too diame Price £18 ras , cost » as perfect 
as new. Apply to JoHN|Bgownine, 63, Strand, London, W.C. 


he eet THE “HANSA” 


GEOLOGICAL HAMMERS à 
OF NEW AND IMPROVED, PATTERNS AND MATERIALS. P 
A large and new Stcck for selection for all kings of Geological Field Work. 





Published since 1864'in H ete hag only iniependent professional 
s paper in Germany- dedicate Bvely to See Objects. Essays, i Drawings of Patterns and Price® Pication. x ~ 
i “e Critiques, Reviews, Reports, A ents, Strict eye kept upon the deve- Slings of best make for Hamme®, &c. ; also Clin meters, Pocket Legses, - 
lapment gf Yaritime Affairs| i a every respect, Every second Sunday one Chisels, Collecting Bags, and all nacessaries for outdoor geological work, a 
| ° Nogber m gic at re le lemons , dewings. Subscript on i ERTA 
at any time; paecedinggiumberseof the year furnts subsequent! iy rice 7 ý 
12s for twelve montis. Adyertisentents ¿d a line widely Sprea i J AMES R GREGORY S 
Hs gas onsidera e abatement for a6 6, e monne. rab Py ergo Í Extensive Geological Ræpository, t k 
cea Au eyer and Dieckmann, Ham’ terwall, 2 y : - ` A 
e “Vv PEREOEN, M.R., Ha one Alexander"street. 8. ° à ' 88, CHARLOTTE STREET, FITZROY SQUARE, W.. +s 
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- TELESCOPE FOR SĄAĄLE.—À very fine _ | NEARLYREADY =} 8 


. SHicgy ; List-of Members, §c. 


7 . Equatoreal Reflector, 84 in., by Calver.—Apply by letter to Boyn Moss, 
Esq., Clatford, Andover. è Sis € 7 
— 


t Noy ready, Price 





4 7 ay ad ms james 
5 . 2s. 

‘PROCEEDIN 

PSYCHICAL RESEARCH. Part I., containing Address of the Pre- 
dent (Henry Sidgwick); Reppert on Thought-Reading. by Professor 

4 Barrett, Edmund Gurney, and F. W. H Miers; Appendix to Report. 
by Professor Barrett ;- Notes on Thougit-Reading, by Professor Balfour 


Stewart, aod the 'Rev.@. M Creery; Ubjects and Constitut:on of the 
e e 


“London: TRUBNER &.CO., Ludgate Hili? 
“NATURE,” Nos. 636 and 638, Wanted. 


` ‘Apply Frarcuer and Son, Norwich. * 











` THE VICTORIA UNIVERSITY. 


THE OWENS COLLEGE CALENDAR 
for the Segsicn 1889-63. Price 3s, 4 by post, 3s. Bd. e 


Manchester: J. E CORNISH. London: YACMILLAN & CO. 


TRANSIT INSTRUMENT. 


A POPULAR TREATISE OW THE USE OF THE 

TRANSIT INSTRUMENT, as applied to the Determination of Time, 

’ for the use of Country Gentlemen By LATIMER CLARK, M.IL.C.E. 

„A popular description of the method of obtaining accurate Greenwich 
ejam P ine Transit Instrument. 

_ the Principal Stars for 1882, calculated in ordinary Greenwich time. Demy 

8vo, cloth, post free ss is 

J. FROST, 6, Westminster Chambers, London, S.W. 


MACMILLAN’S MAGAZIN 
No 276, FOR OCTOBER, Price 1S. 











E, 


7 $ CONTENTS. * 
. r.—" Thoughts suggested by Ñr. Mozley’s Oxford Reminiscences.” By the 
© gArchbishop of Canterbury. ž 
a" Pa By A. W. Ward, 


triatic Poetry. z EER 
3—"A Few Plain Words on Indian Finance.” By an Jndian Civilian 
4—''No Fiction.” © 


“§.—*Ephphatha.’ A‘Visit to the Deaf and Dumb Asylum at Siena.” 
By P G. K $ aie 


., err. . 
6.—" The Expansion of England in the Eighteenth Century.” By Pro- 
i fessor J. R Seeley ve X 
` u Carcassonne.” By Edith Thompsen, 
—“ In October.” BS K Phillips. 
ọ—*“ Moltke’s Campaign against the Egyptians.” Pii H. Sutherland- 


Edwards. 
to.——‘' Thought-Reading.”” By H. M. Mason. 
xr.—“ George Eliot’s Children.” By A. Matheson. 
za—“ London Evictions ” By P. C. Paul. 
MACMILLAN & CO., LONDON. 


- NORTH: BRITISH AGRICULTURIST 


is the only Agricultural Journal in Scotland, and circulates extensively 
amongst Landed Proprietors; Factors, Farmers, Farm-bailıffs, and others 
* interested ın the maragement of'landed property throughout Scotland 
and the Northern Counties of Englagd. 
The AGRICULTURIST has also a very c8nsiderable circulation on the 
* Continent of Europe. America, Australia, and the Colonies. T 
` The AORICULTURIST is published every Wednesday afternoon in 
time for the evening mails, and contains Reports of all the primcipal British 
` and Irish Markets of the week, besides Telegraphic Reports of those held 
on the day of publication , . 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and ıs invaluable to the breeder and feeder ay a guide to the 
rearing qf animals, and their treatment when labouring under disease. | 

Full Reports are given of the Meetings of the Royal Agncultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland the Scotush Chamber of Agriculture, 
and all the principal Agricultu:al Associations throughout Great Britain and 
Ireland. Š i 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. ` 

Price 3d. By post 3l. Annual Subseript®n, payable in advance, r4s. 

Offices—377, High Street, Edinburgh; and 145, Queen Victoria Street, 
London, E g ` 
© Post-Office Orders payable to Charles Anderson, Jun., Edinburgh 

? : ESTABLISHED 1843. 


R THE ZOOLOGIST: 
: A MONTHLY, MAGAZINE OF NATURAL HISTORY. 
Third Series.’ Edited by J E. HartincgF.L.S., F Z.S., Member of the 
7 British Ornithologists’ Union ; contains— 
Original Articles by welPknown gaturalists in every branch of zoology; 
habits of animals ; arrivayand departure of migratary birds ; occurrence of 


rare birds ; *distri aara migration of British fresh-water fish; new or 
rare marine “ish; local aquafia ; British reptiles; British land and fresh- 


er mollusca, with gemarks on the haunts ahd habits of the species; and 
other matters of general interest to thace who delight in natural history. 
Reports of the Linnean, Zoological, and-Entomological Societies. Reviews 
of natural history books. @ccasienal translations from foreign zoological 
journals of 1mportant and interesting articles in various branghes of zoology.. 


‘There are occasional weodeiRs. 
VOORST, 1, Paternoster Row. : 
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WINNERS IN LIFES: RAC; 


_ THE*GREAT BACKBONED FAMILY. 


7 By ARABZLEA B.: BUCKLEY,- . ST e - 
Authoress of ‘‘The Fairy-land of Science,” “ Lafe and Rer Children,” &c. ` T'a 
With numerous Illustrations. . 7 
EXTRACT FROM PREFACE. Moe. 


e CONTENTS. 
Chapter. Chapter ,® 
1. The Threshold of Backbonec Life. | 8. The Mammalia or Milk-Givers, SAR 
2. How the quaint old Fishes cf An- the Simplest Sucking Mother, 
‘cient Times have hved oa into the Active Pouch-Bearers, and 
our day. the Imperfect-Toothed Animals, 
3 The Bony Fish, and how they 5 ° K à 
have spread over Sea, and Lake, | 9. From the Lower and Small Milk- 
and River + ~, Givers, which fi@N safety it con- — z 
4. How the Backboned AnimaB pass cealment to the Intelligent Apes 
from -Water Breathing to Air and Monkeys. 
Breathing, and find their way e % 
out upon the Land. | to. The Large Milk-Givers who have ; 
5» The Cold-blooded Air-Breathers conquered tHè World by Strength out 
of the Globe in Times bott Past and Intelligence. > 
and Present . 
6. The Feathered Conquerors of the | rr. How the Backboned Animals 
Au —Part I. Their Wanderings have eG to the Water, and e 
over Sea and Marsh, Desert and i e Milk-Givers imitate .the 
ish. eF 





Plain. - 

7. The Feathered Conquerors 2f the . 
Air.—Part II From Runring to |12. A Bird’s-eye View of the Rige 
Flying, from Mound-Laying to and Progress of Backbonad 

_ Nest-Building, from Cry to Song. Life. : 
1 (Almost every animal ment-oned in the bock is to be found alive in the 

London Zoological Gardens, or stuffed ın the British Museum.) 

London: EDWARD STANFORD, 55, CHARING CROSS, S.W. 

AND_ALL BOOKSELLERS 


LA SEMAINE SRANCAISE: a Weekly 


Newspaper and Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3d., through Booksellers, and at k 
the Railway Bookstalls. Office, 37, Southampton Street, Strand, W.C. . 
LA SEMAINE FRANÇAISE: Journal Français pour 
l'Angleterre : Politique, Literature, Sciences, Arts, Variétés, Nouvelles; 
et Notes. Un exemplaire par la poste, 34¢., en timbres poste. Abonne- 
ment franco par la poste—un_ an, 15$. 2d.; six mois, 7s. 7d. Prix 3d. x 
chez tous les librairjes et aux gares des chemins de fer. On s’abonne 
aux bureaux, Re Southampton Street, Strand, Londres, W C. z 
LA SEMAINE FRANÇAISE.—“‘La Semaine Fran- 
çaise’ has been brougkt out in Londcn for the benefit of those gnglish 
readers who may wish to s:udy contemporary Frerch from all pofitts ofe 
view, instead of confining their reading to one particular Galle print. 
It certainly merits success.""— Graphic. 
LA SEMAINE FRAN CAISE.—“ The numbers ‘before 
us are full of good thingse. . . It will be far better fr r most than any 
@ one of the best papers published in Paris itself. We are much pleased 
with the character of it, ard believe it will be highly va'ued in all those 





many households where French is cultivated. -The printing is very well 
done. "-~g-Queen. pe . x e. 
TERMS OF SUBSCRIPTION :— s d i 
Three Months... e e ove oon "3 10 . 
Sıx » oes an one eos see - 7 7 
Twelve - ,, woe .. oes ae eee oe I5 2 
P.O O. payable to T. Spansvick, at King StreetCovent Garden, W.C. è 


Publisking Office, 37, Southampton Street, Strand, W.C. 
oom as Biases 
THE BREWERS’ GUARDIAN: 


A Fortmghtly Paper devoted to the Protection of Brewers’ Interests, >. 
. Licensing, Legal; and Parliamentary Matters 
Review oF THE MAL TANG Hop i aed : AND WINE AND SPIRIT TRADE 
ORD y 
The Orgar of One Contry Brewers- o 
“The Brewers’ Guardian ” is published on the even’ngs of gvagy alternate 
Tuesday. and is the only@curnd offic.ally connected with brewing interests. 
Subscription, 16s 6d. pr anmim, Pet Pee, dating from &ny quarter-day. 
egistered fof trai ` 
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Price 2s, 6œ “each, 


ENGLISH MEN. OF LETTERS, 


” eclgxxväi . ; . = NATURE a z p 
Ea A = ‘MR. ° i MURRAY'S. f tee Now peblicfing, in Crown 8yo, 
FORFHCOMING WORKS, 


` BISHOP WILBERFORCE. —THIRD AND CON- 

-CLUDING VOLUME OF HIS LIFE. From 1860 to 

his Death in 1873. By HIS SON. Portrait and Index to 

: ` the êntire Work. 8vd, 

; MRT U BROCKLEHURST. —MEXICO~ TO- 

` e - DAY; a COUNTRY WITH a GREAT FUTURE. 

S With a Glance af the| Prehistoric Remains and Antiquities 

of the Montezumas., With 18 Coloured Plates’ and 37 
Woodcuts, from Sketches by the Author. Medium 8vo. 


SIR ALFRED LYALL. —ASIATIC STUDIES 
RELIGIOUS-AND SOCIAL. 8vo.” 


‘MR. JOHN ‘HOSACK.—THE RISE AND 
GROWTH OF THE LAW OF NATIONS. As Esta- 
blished by General Usage and by Treaties. From the 
Earliest Time to the T: reaty of Utrecht. 8vo. 


' ERS. F, D. BRIDGES. —THE JOURNAL OF 
“ A LADY’S TRAVELS ROUND THE WORLD; in- 
cluding Visits to Japan, Thidet, Yarkand, Kashmir, Jah, 
the - Straits of Malacca, Vancouver's Island, &ce. With 
‘ustrations from Sketches by the author. Crown 8vo. 


EN ` MR. JAMES HUTTON.—JAMES AND PHILIP 

š -VAN ARTEVELD. i Two Remarkable Episodes in the 
history of Flanders. | With a Description of the State of 
Bey in Flanders jn the "Fourteenth Century.. Crown 

e 8vo. 
“RAPHAEL. —HIS LIFE AND WORKS, WITH 
Particular Reference to Recently-discovered Records, and’ 


®an Exhaustive Study! of Extant Drawings, and Pictures 
By J. A. CROWE, and G. B. CAVALCASELLE. 8vo. 


REV. - THOS. : TWINING. — RECREATIONS 
. « AND STUDIES OF, A COUNTRY CLERGYMAN OF 
- e THE LASTCENTURY. Crown 8vo, 
,.  ° DAVID LIVIN GSTONE, —A POPULAR EDI- 
TION OF HIS LIFE. Founded on his Unpublished 
Journals and Correspondence. By W.G. BLAIKIE, D.D. 
New Edition, Portrait and Map, Post 8vo. 6s, 





` MR. SEEBOHM.—SIBERIA IN ASIA. A -Visit |- 


| 
J to the Valley of the Y enesay in East Siberia. With De- 
» sctiption of the Natural History, Migration of Birds, &c. 
_- With Map and 60 Illustrations, Crown &vo. 
°° LIFE, OF JON ATHAN SWIFT. By HENRY 
CAIK, M.A., late eae Balliol Cal, Oxford, Por- 
trait. 8vo. 
DR. GEORGE SMITH. —THE STUDENT'S 
aon OF BRITISH INDIA. Maps. Post 


| ELWIN ‘AND COURTHOPE.—THE WORKS 
` OF ALEXANDER POPE. Volume IV.—The Dunciad, 
&c. Edited, with Notes and aaa by W. J. 


Age CouRTHOPE. 8vo. 


DR. SMILES.—A POPU LAR EDITION OP 
| ii THE LIFE OF A SCOTCH NATURALIST (THOMAS 
bet EDWARD). With Portrait and Illustrations: Poste8vo. 6s. 

> . Uniform with “ Self Help.” 


DR. WM. SMITHS (THIRD VOLUME OF THE 
DICTIONARY» OF CHRISTIAN BIOGRAPHY. 
From the Time of the Srei to the Age of eee a 

- Medium 8vo. 


GREECE. Pictorial, pierpüre, and Histone 

7 By CHRISTOPHER WORDSWORTH; D.D. Revised 

i „„ Edition, Edited by H. F. gTOZER, M.A., Exeter Col., 
* Oxford. With 400 Dlusratiĝns. R8yal Svo. 2 

"MR. PHILIP SMITH’S STUDENT'S ECCLE- 
MJASTICAL HISTORY- Book IT ©The Middle Ages 


and the R ormation, E vo. e 
‘i e Yonn MURRAY Albemgrle Street. , 
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SWIFT. By Lesyie Sreauen.” 


Edited by JOHN MORLEY, 
STERNO. By H. D. Trait. = 


re 


GRAY. By E. W. Gosse.. - 
at Iri is the fullest and best life of Gray. n Acadiny m 
DICKENS.” By A. W. Ward. oe 


BENTLEY. By Professor R. C. JEBB. 
CHARLES LAMB. By Rev. ALFRED AINGER. 


DE pe tilea heated By Professor ‘Masson. ` 
. The biography is excellent,” Sr” Fames. s 


“ Extremely well dona F 
Gazette 


IgANDOR. By Professut SIDNEY Lovin. 


“ Besides bewg admirably writteneit is thoughtful, critical, and full of” 


honest work.” —4 theneung, 


DRYDEN, 


By G. SAIŅTSBURY. . 


Tt is, ‘beyord 4 question, the best account of Dryden whic has yet 


appeared.” —A cademy. 


a) 


WORDSWORTH. By F. W. H. Mena. 


“ Mr. Myers gives us q picture of the man and am estimateʻof his work 


whichlis certainly not mferior to anything that has preceded it,” A 


LOCKE. By Professor FOWLER. 


en more competent than Professor Fowler's’ for this particnian ` 


“At 


work might have been sought, and sought in vain "Examiner, 


BYRON. By Professor NICHOL.- 


~ Becldediy one of the = careful and valuable of the whole seriet. 9 ae 


POPE. By LESLIE STEPHEN, 


“ Interesting throughout.""—~Acadewzy. 


COWPER: 


By Gorpwin SMITH. 


aA thenatim. 
s 


`. 
+ 


a 


` 


‘Mr, Goldwir. Smith has sketched, in a few decisive touches, the genius 


of the,poet and weakness of the man. h 


"Daily News. <4 
| CHAUCER. By Professor A. W. Ward. , 


7“ Par away the best conrfcted account of Chaucer and his works to'be 


found'in English.”—Academy. 


BUNYAN. 
He has 
same time a Seat study of his books.’” 


By J. A.. FROUDE. 


giver us real study of Bunyan’s life 
ki inp Sot 


SOUTHEY. By Professor Dowpen. 


and character, and at the 
N 


HAWTHORNE. By Henry James, JUN. 


“He has made a careful, conscientious, and even ‘vivid literary portrait, 
such as few of our own writers could have made.””—New York Nation. 


MILTON. By Marx Paryson. 


“He has 


ut Lfe into old facts, he has taken an impartial ‘estimate of : a 


great man whose nameis too often used for purpo es of poetry. ome Spectator. 


JOHN SON. 


SCOTT. By R. H. Hurron. 


“We could not wish for a more suggestive introduction .to Scott and his 


poems and novek,” —Exraminer. 


GIBBON. 


By Lesriz STEPHEN. 
“It coulbharčly have been done better "Pall Mail Gazette. o 


By J. C. Morison. 


“Asa clear, thoughtful, and attractive record of the life ahd works of. 


FR 


the greatest amoag the world’s historians,” = Examiner. 


SHELLEY. By J? A. SYMONDS. 


: 


“ Itiis written with knowledge, grace, and tact A then@zun. 


HUME. 


By Professor Huxiey, F.R.S. |.” 


“It may fairly be said that ne one now living could have expounded i 
Hume with more sympathy or with equal perspicuity.”"—-A Meneum. 


GOLDSMITH. By WILLIAM BLACK. 


“Mr. Black brings z fine sympathy and taste to bear in his criticism om 


Goldsmith's writings "—A theneum. 


DEFOE. By W. Minto. 


’ 


* Mr. Minto’s book is careful and accurate in all that is stated, and 


faithful in ajl tha: ix suggests." —A thenaum, 


BURNS. 


“ 
or of genius than this volume,” "Spectator. 


By Principal, Suairp. 
. None of the series has piven a truer estimate either, of character 


steel wagers By the Very Rev.. he DEAN (or Sr. 


+ oe 


THACKERAY. By ANTHONY TROLLOPE. 


series in which it appears.'|—A theneuss, 


BURKE. a By Joun: Moruzy. °’ 


~ “Mr, ‘Trollope’s shezch i is excellently adapted to fuli the purpose of tht 
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SUBSCRIPTIONS TO | ‘NATURE.’ 9 


Yearly . . D ee ES 28 s 
Half-yearly.,. . 2. -% 14 6 © 
Quarterly gee x? 7 6 e 
es To the Uftited ye the Continent, and all places® 
within the Postal Umion :— 
s ° ° s. d. 
e Yearly . 2 6 6 ee we ee 30 6 
e Half-yearly.@ 2. 2. 1. 1. «+ gt5 6 
Ld 
e *Quartegly . . œ e 3S : Reo 


Post Ope Crees payable. to MA CMILLAN & CO. 


CHARGES far ADVERTISEMENTS. 


Thfee Lines in Column 2s, 6d. 9d. per Line after. 





r 4s d 
One-Eighth Page, or Guarter Cokin ... @018 66% 
Quarter Page or Malte Column. . 4 - 115.0 
ae a e oat ee WOM at SOHO 
e Whole Page . . .,. tet te et eee 6 6 0 
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OFFICE: 29, Boren STARET, ŠTAND, w.c. 








WANTED, a Copy of NATURE, No. 618.—Adaress, 
amice of NATURE, %9, Bedford Street, Strand. 
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SECOND EDITION, 
GRIFFIN’S ; 


CHEMICAL. HANDICRAFT. 


PRICE 4s 7d. POST FREE. 


A’ CATALOGUE OF CHEMICAL APPARATUS: 


e 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
gr Demy 8vo, 480 pp., Ilustrated with 1,600 Woodcuts. 
Most Complet and Cheapest List of Apparatus. 


"JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET 
, LONDON, W.C. 


TO ASTRONOMERS. 


Tatending Purchasers of ‘Telescopes should send for ‘‘ Hints on’Silvered 
Glass Reflecting Telescopes,’ y G. ÇALVER (maker of the 37-inch 
Ealing Reflector, &c.), and "App! indix,”” containing important Testimomals 
as to their efficiency, &c ,&c Post free Nine Stamps. 


' G. CALVER, F.RAS., 
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LIGHTNING CONDUCTORS.” 


Experience, acctimulated since.the time of Benj ranklin, psoves `‘ 
conclusivelf that a Conductor made of Copper of adequate size 1s “the best‘ 
of all appliances for the protection of every descriptionmof @umiding from the 


destructive effects of lightning. e f s 
NEWALL & Cos" -° 
PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Ship ipping in all Sat of the world 
with unvarying success; is the most Trustwo! , most Effective, and also 
the Cheapest ‘onductor ever offered to the Public. 

It is ample in its application, no Insulators being ae and it costs 
only ONE SHILLING per Fost for the standard size, which ensures safer. 


in any storm. 
R. S. NEWALL & CO, 
, 130, STRAND, W.C.; 36, WATERLOO ROAD,"*LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW, 
MANUPACTORY—GATESHBAD-ON ‘TYNE. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, : 
SGIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDIN STREET, LONDON 


(LATE oF 3, Bring ST., AND 2, Fosrer LANE)... 


HOW’S STUDENT’S MICROSCOPE. HOW’S MICROSCOWE LAMP 
Rock Sections and other Objects,for the Microscope. 





ELECTRICAL AND SCIENTIFIC APPA- 


RATUS.—New Edition ofour complete and comprehensive Descriptive® | *e 
Catalogue of Electne Apphances, Instruments, agd Matenals, -fully 
Illustrated. 72 pages, pcst free, Four Stamps. Special Terms to 

Science Teachers aud.Schools.—H. and E. J DALE, Manufactunffg 
Electricians, 4, Little Britan, London, E C. 


FRY’ S l PARIS BEHIBITION 5 
COCOA 


In. Packets and Tins. Pure 
© Cocoa only, with the super 
uous oil extracted. 
t If properly reparėd; there is no nicer 
or more wholesome prepara-ion of 
cocoa. ”— Food, Water, and Air, 


ae eet EXTRACT ` 


J. S. FRY "a SONS, Bristol and London. 
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‘ HILL HOUSE, * DAVY’S DIAMOND CEMENT 
"CHELMSFORD, 3ECURELY AND NEATLY MENDS 
N.B.—S d-hand Reflect: d Refractors fi tly for Sale. y q 
econ an electors an e a ors irequeni Z or Sale. CHINA, GLASS, 
THIS CABINET WORK, %. ad 
MEDICINE ge 
= : FANCY ARTICLES. 
» Is a Certain Cure for all Disorders of the LIVER, STOMACH é Of all Chemists in xs. Bottles. ° 
AND BOWELS. A Great PURIFIER of the BLOOD; a Se the name "E, DAVY,” the Original In ° 
Powerful Invigorator of the System, fn cases of WEAKNESS ventor, is on the Label, and also that ol 
` AND DEBILITY, and is unequalled in Female Complaints, BARCLAY & SONS, 95, Farringdon Street, London, 
kd 
4 
z=. EF. å BECHER & TO., . 
34,, MAIDEN LANE, COVENT GARDEN, LONDON, W.C. : 
g _@MPORTERS AND MANUFACTURERS OB"ALL KINDS OF 2 
CHEMICAL, PHYSICAL, AND ELECTRICAL APPARATUS, ` 
CHEMICALS w of the greatest Purity for ANALYSIS+and aaa aa RESEARCH, &e. ys 
A ‘ é Price Lists Post Free on Application. f s e . 
. © Pod e 
~ ACOU STIG APPARATUS... «+ 
` We have pleasure r announce that a new Price List of the above is now ready, and will be sent post free on applicat?#ng — > 
7 i e $ . 
e A ; . . F s ° x e. à e 
A e e e e 
ee : ° ” e. °’ saan So e $ 
` e (J . 7 


. o% 12, 185a o- 








HLETCHERS l 
. "> RATEN oe ao 


ASBESTOS, GAS! RES., 
AND STOVES.” 


These give instantly a bright hot fite. 
Thee waste heatp instead of being “thrown 
“away up the cltimney i in the usual manner,’ 
is utilized in Fletcher’ s Patent Air-warming 
ferangement, reducing, the cost of gas-fires ° 
to less thasf one-thirde that of ,the best 
gés-fires known up to the present time. » — 























. . 
Ilustrated List ®f Gas-fires and Sevg 
Dog Grate, Drying Room Stoves, &c., 

fos: free. z 





IL-lustrated List of Domestic Cooking*and- ` 
. @ 
LabourSaving Apparatus, Price 2d., post 


free. =e ` 


Illustrated List of Gas and Petroleum 
Furnaces and Laboratory Apparatus, Price 
2d, pos free. 

i © 

$ THOS. FLETCHER, 
MUSEUM STREET, WARRINGTON. 


$.O TISLEY & Co, LELECTRICITE: 
ee OPTICIANS, ` Chaque Samedi, 16 page’, grand in 8vo, 2 colonnes. ` 
174.BROMPTON ROAD, S.W. * REVUE HEBDOMADAIRE, e 


Sici Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
aan : ; (Clomte South Kensington: Mie) au courant de toutes les expositions “électriques, , et de tous les 


THE PHONEIDOSCOPE ` progrès de électricité. an 


én Ir@Sument for Observing the Colour-Figures of Liquid Films under tle Redacteuz en chef: W. de FONVIELLE, 








action of Sonorous Vibrations, : E. de CLUSSON: Directeur. 

cee a visible demonstration Telepono Bist, and Molecular Métion of a 7 Subscription Yearly, 16s. ; Sis, Months, 9s. : w 

s The PHONEIDOSCOPE, with 3 Discs, Hottle df Solution, Descriptige Agency for England and Colomes— 

Pamphlet, &c., in Cardboard Box, 10s. 6d. LE FEVRE AND CO., ENGINEERS, - 

= - MANUFACTU@ED-AND SOLD WHOLESALE AND RETAIL BY ~ 26, Bupce Row, CANNON STREET, LONDON, 

» ° SC. TISLEY & CO., x72,| BROMPTON ROAD, LONDON, S.W. ia a stot post fee o i i 

? TELEPHONIC ELECTRICITY. All Materials supplied for i On msi rst of every Month, price Sixpence g 

| o Experimental Purposes. THE =NTOMOLOGIST: > 


Price Lists of Blectrical ana Acoustic Afppecratus, with, Drawings and AN ILLYSTRATED JOURNAL OF BRITISH ENTOMQLOGY 


agin Edited by Joun T. CARRINGTON, 
A . Description of the Ha®youograth. Pest Free, adra With @e Assistance of i 


FREDERICK Bonn, F.Z.S o . Power, M D. 
On the ist of every Month. Epwarp A. Fircs, F.L S | e -J JENNER Warr, F.L.S 
_TRIMEN’ S JOURNAL OF BOTANY, F. BUCHANAN WRITE, Mp. i 
BRITISH AND FOREGGN. Contains Articles ty well- known Entomologistoamambl Bran hes of the ~ 
Te New Sereg _ Edited by James Bwrrex, F.L.S., Bntish Museum. Science ; on Insects injurious er beneficial to Farm or Garden; Notes on 


QonTEN'=s.-y Original Articles by leading Botanists. Extracts, and Habits, Life- Histories; occurrence $f Rarities, &c@ there are Monthy 
éd 


= — Lists of Duplicates Ord Desiderata © 
Aao Eada mons Pi ticles in Jourgals.— Botanical News.— Numerous WoopcyT ILLUSTRATIONS, to the printing of which especial 


1 a x 
ome Price 3 1s. 3d Sifbscription for One Yean payable in advance, 1%. artennon is siyo aad cee TIHOG RARHRD: Bae nee eens 
«London? WEST, NEWMAN, & CO., Sy Hatton Garden, EC. SIMPKIN, MARSHALL, & CO., Stationgrs Hall Contr, 
. a i i e i - 
ro | e e i d $ - 7 To 
. *e os °- f ewn m y i s 
e kd èl so e 2 @e 2 c_o 
a j s A : e f A 
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"oe an ' j NATURE z ae a : gei > 
' MESSRS. cubic & -00:9 NEW. BOOK 
| toss $ NEW BOOKS-FOR CHILDREN.) wt 


MR. W LTER CRATE NEW BOOK.. Wits UËWARDS OF 170 NEW PICTURES. 


“o GRIMM’S FAIRY TREES ~ = 


Se e A SELECTION JFROM THE HOUSEHOLD STORIES. ‘ z2% 
Tré&nslated from the German by LUCY CRANE, and done into Pictures by WALTER CRANE.’ Crown 8yo. bs. ° 
ote ə *,,* Also an Edition, limited to 0 250 Copies, printed on large paper. Royal 8vo, 21s. ' ` 





NEW COLOURED PICTURE BOOK FOR CHILLREN, 


THE HORKEY :. -A: Provincial, Ballad. a 


. -  ,.By ROBERT BLOOMFIELD. . ee 
e Told in comers Pictures by GEORGE CRUIKSHANK. With an addres to Young. Folks by F C. BURNAND. . The Tilustrations 
e = . reproduced 1m°Cofours by Messrs. CLAY, SONS, & TAYLOR. 4to. 5s. 
« te $ Se ea Ee ae A ` n i 
s © PEOPLE’ S- EDITIONS, 64. ou os 


‘í One of ‘the prettiest volumes we heve seen.” — Saturday Revew. 


OLD CHRISTMAS. From Washington Irving’s «Sketch Book. á With 


upwards of 100 illustrations by RANDOLPH CALDECOTT, Medium 4to., 6d. 
“We cannot conceive a better present for young or old.” —The Globe. 


BRACEBRIDGE HALL. Frown Washington Irving’s s Sketch Book, á 


_ With 120 Illus:ratiogs by RANDOL?H CALDECOTT. Medium gto. 6d. 


sa Also, PEOPLE’S EDITIONS. Complete in One Volume, Cloth. - 
TOM BROWN'S SCHOOL DAYS. | WASHINGTON IRVING'S OD i 

“A book that will amuse, END, and ejev&te boys,” — - CHRISTMAS. 
Spectator. “A gem in its way.”—Daily News. 
WATERTONS WANDERINGS | WASHINGTON IRVIN ey 

IN SOUTH AMERICA. BRACEBRIDGE HALL. ~ -7 

“ One of the most delightful books ever witen. 1 Satun dase ¿+ “Mr. Caldecott’s illustrations are very’ clever ‘indeed, Pe Pre 

Review, A "Times. ae 


: MEDIUM 470. PRICE 8s, ` er, e 
CLASSICAL WRITERS. Edited by JOHN RICHARD GREEN, M. A, LL.D. - 
“DEMOSTHENES. By S. H. Burcmer, M.A., Professor of Greek in the 


University of Edinburgh, &q ore Is, 6d. 


‘Mr. Butcher’s luminous account of Demosthenes and of the politics of his time, . . . There is “probably no better statement è « 
of the pglitical situation of Greece and Macedon and ho better exposition of the character, aims, and style of Demosthénes to be 
found in English. . Mr, Butcher condenses admirably ; he puts all his thorough knowledge of the orators and their tin® into,a 
nutshell... . Mr, Butcher’s little book, then, is a learned, clear, and only too succinct stud7 of this’ inevitable period in the history 
of men when a state has become civilised and wants to be left alone to enjoy her civilisation, ‘while other coarse, unfeeling States are 
still busy with military Projects and military ambitions.” —/al/ Mall Gazette. 


A NEW SERIES OF ILLUSTRATED READING. BOOKS. “ ° 
THE GLOBE READERS. A New Series of Reading Books: for 


Standards I. to VI, Selected, Arranged, and Edited by A. 5 MURISON. With @riginal Illustrations. Globe 8vo, 
= :PRIMER I. (48 ep.) 32 ` BOOK TII. (232 pp.) 1s. 6d. 
~ _ PRIMER IL. (48 pp.) 3d ‘ BOOK IV. (328 pp.) Is gd. 
~ + 5 BOOK I. (6 pp.) 6d. ° BOOK V. (416 pp.) 25, & 
. BOOK. II. (136 pp.) od. BOOK VI. (448 pp.) 2s. 6d, ° 


ADAPTED TO THE NEW CODE. 


MACMILLAN’S READING BOOKS. 


Primer .. 5 9. (48 pp.) 18mo. 2d. . Sook IIL for S:andard* ‘fir. (169 PP. ) 18mo. 62, 
| Book I. Gesiandag I (96 pp.) 18mo. 4d. Book IV. for Standard IV. (176 pp.) 18mo. 82. 
` Book II. fog Standard II. (144 pp.) 18mo. 5d. Book V. for S:andard V. (380 pp.) 18mo. Is. 
—=? , _ Book VI. for Standard VI, (430 pp.) Crown Svg 25 % 


MACMILLAN’S PORÉIGN SCHOOL CLASSICS, Edited by G. E. Pasnabyt. (New Volume). . 


 UHLAND’S, BALLADS AND ROMANGES. Selegtions ` from. . 


T (Adapted asa First” easy Reading Book for Beginners.) Edited ty G. E. FASNACAT, %8mo. Is. 
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woe oe -TEXT-BOOK OF GEOLOGY: he 
Poon -~ By ARCHIBALD GEIKIE, “F.R.S. -e ._ e 


“JRE 
Director- Generel of: the Geological Surveys of. the United Kingdom. With numerous Tstrations. Megium So. 285. 
. ' [Ready October 19th, 


BY THE SAME AUTHOR, 


GEOLOGICAL SKETCHES ; AT. HOME AND ABROAD. ‘With 


Qustrations, Deny, 8vo. Ios, Sd., 

- “* The literary skill shown is remarkab; e, the local colouring of a places visited is gêprodueed with PAE and the various ` 
incidents of travel told with vivacity md skill The knowledge ofan accurate man of science joined with what does not always go e 
together, the pen of a ready writer, hes produced a readable, interesting, and valufble wor —Bhitis hited Review, © 

g .?” a 


PROFESSOR CLEEK MAXWELL A LIFE. OF. With a So 
from his Correspondénce and Occasional Writings, and a Sketch of his Contributions to Science. By LEWIS CAMPBER®, 
M.A.; LL.D., Professor of Greek in the University of St. Andrews, and Professor WILLIAM GARNETT, M.A., late F ellow 
and Lecturer of St. done s College, Cambridge, &c,.. With Three Portraits engraved on Steel, Coloured Plates, Illustrations, 
&e. vo. ; 7 Un a few days. 


- SPIN OZA : A Study. By Rev. Dr. JAmEs MARTINEAU. WwW ith a Portrait 

we ; a from the Rites Painting'i in the Wolfenbuettel Library, Crown 8vo. 6s. š 
. “NATURE” SERIES (NEW VOLUME). ° 
CHARLES DARWIN. Memorial Notices. By Professor’ HUXLEY, 


ERS., ç Ai ROMANES, M.A., LL.D., F.R.S., Sec. L.S., ARCHIBALD GEĻKIE, F.R.S., and W, T. THISELTON . 


DY. Ry R.S. Reprinted from Nature. With a Portrat engraved by C. H. Jzens. Crown 8vo. 25, 6d. 
[Ready October 19. 





. 
Now ready, Third Thousend, Crown 8vo. Price FOUR. SHILLINGS and SIXPENCE 


i MEMOIR OF DANIEL MACMILLAN. By THOMAS ‘Hucuns, a 


Q.C. With a Portrait, engraved on steel by C.- H. JEENS, from a painting by Lowes Dickinson. Crown 8vo. 4s. 6d. 


MR. ALFFED AUSTIN’S NEW VOLUME OF POEMS. 


SOLILOQUIES IN SONG. By Aurrep Austin. Crown 8vó. 6s. 


“6 NEW VOLUME OF POEMS BY MR. F. W. H. MWERS. 


. THE REN EWAL or YOUTH, AND OTHER POEMS. By F. W. H. 


YERS, M.A. Crown 8vo, 75. 6d. 


ESSAYS. By the ite GEORGE Bein M.A., Librarian of Trinity 7 
llege, Cambridge. , Edited by W. G. CLARK, M.A., Fellow and Tutor of Trinity College, Cambridge, A New Edition. 
e Globe Svo. 5s. i [ln a few days. 
CONTENTS. —Tennysbn’ s Poems.—Wordsworth’s Poems. —Poetry and Criticism. —Carlyle’ s Life of Sterling.—‘“ Esmond.”— 
e Westward Ho! ”—Wilson's EN gia See #-Comte’s ‘ Positive Philosophy,” &c. 


1e 
THE ALTERN ATIVE. A- Study in Psychology. . Crown 8vo. 8s. d. 
š [Jz a few days. 
After having read aboitt half of this work, Mr. Hevry Sidgwick writes of it:—‘‘I feel no doubt that the bode deserves the 
e attention of all students of philoscphy from the amount of vigorous, precise, and eae thinking it contains—thinking which? 
appears to me generally consistent so far, as it bas been completely developed. . . . I also find the terse forcible individuality o of 
the style attractive.” , 





. 
*% GOLDEN TREASURY SERIES, ‘New VOLUMES? . 


WALTER . SAVAGE LANDOR, S£LECTIONS° FROM THE’ 


WRITINGS OF, Arran d and Kdited by Professor SIDNEY COLVIN. 18mo. á 6d. . "œm , 


° MOHAMMAD, E SPEECHES AND TABLE TALK ‘OF. THE 


PROPHET. A eae and Translated? with an Introduction and Notes, MG STANLEY LAN. aer I8mo. 4s, 6d, 









o 3 of ‘ semana eae n 
e. ° ’ bd e f MACMILLAN AND CO., LONDON, W.C. s 
> Printed by R- Cray, Sons, AND Ta®LOR, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of Bondon, and published- Br 
MACMILLAN’ AND Co., at che Office, 29 agi 30, age ction Street Govent Garden ~~THURSDAY. October 13 1882. 
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: A’ ‘WEEKLY ILLUSTRATED. JOURNAL OF SCIENCE 
e. a ? “TP the solid ground . 
d ‘e "of Nature trusts the mind which builds for aye.” — WORDSWORTH 
: i — =e SSS : 
No.,677, VOL. 26] *e THURSDAY; OCTOBER 19, 1882 [PRICE SIXPENCE, 
« ry r= 
=e 
Registered as aeNewspaper at the General Post Office.] s . [All Rights are Reserved. e 
V e 
e 
ZOOLOGY ner NTARY BROWNING S TOURISTS POCKET CAMERA. 
‘ For atoll Plate Photography. 
CURRICULWM OF THE UNIVERSITY OF LONDON, = y 
Professor RAY LANKESTER’S Classes at University College can be + 
entered now, AFTER CHRISTMAS, or the Firs# Week in May. 
Lectures —-Qne to two or Wuesdays, Wednesdays, and Thursdays. e a. 
Practical Work —Two days or fivt days a week. 
NB These Classes can be attended by Students attached to azy School s 
or College, or by Independent Students. a 
+ Apply for furtheginformation at the Office, nivelir College, Gower ° 
Street. 
a ee Og 
ai STATISTICAL SOCIETY. i 
The HOWARD MEDAL (Bronze), together with £20 . 
The following is to ge the subject of the Essays in competition for the ° 
Howard Medal of 1883 —- . 
RG Ene best Exposition of the Experiences and o'y one Jom How: ard 
the Preservation -and- Improvement of the Health of the Inmates o 
Schools, Prisons, Workhovses, Hospitals. and other Pubhe Institutions, as | Mahogany Camieia, leather below body, with three double dark 
far as Health is affected by structural arrangements relating to supplies of backs, to take six dry plates, 4} by 34 inches, in mahogany 
Air and Water, Drainage, &c.”’ case, complete 43 
pndidates i are Ean to the text and foot-notes of Howard’s two works Tp a Stand for above, rss 
on‘ Prisons ” an azarettos.” 
‘The Essays to be sent in on or before goth June, 1883. Quarter-Plate, extra quick Rectilinear Lens, fitted INSIDE the 
ihe mean villte avarded tn 1 N ovember: E are : Camera, so as to taxe up no extia space, ER , 
‘urther particulars or explanatiofis may be obtained from the ASSISTANT x 
ŞecpeTARY at the Office ef the Sociegy {King’s College entrance), Strand, PHOTOGRAPEIC CATALOGUE POST- FREH, a è DE SN 
ondon ee E F R TE ae aa aA iit * e. 
JOEN BROWNING, 2A 
MAPPIN & WEBB’ S 63, STRAND, LONDON, WC, 
i CHESTS , 
eS NEGRETTI & ZAMBRA'S © 


* PLATE POCKET 8 PECTROSCOPE 


‘ CUTLE RY |e FOR OBSERVIN | THE- - 
COMPLETELY f R AIN- B AND. . 


ae ‘ A COPY OF: i? ee ies 


All Sizes in Stock, | PROF: PIAZZI SMYTH’S ILLUSTRATED PAPER" ¢ 
—_—" | | | DESCRIBING THE INSTRUMENT AND ITS USE FOR FYRE- 
SPECIAL CASPING THE APPROACH OF RAIN, eee WITH 
EACH SPECTROSCOPE.. ° 7 
DETAILED LIST Pa 
` X =< > FREE. : Price List of ra fre “ei 
Fe e e NEGRETTI’ & ZAMB 
OXFORD STREET; WEST END; AND Opticians Aid Scientific,tnstrugnent dlak 
MANSION HUSE BUILDINGS, CITY, e To Hee MAJESTY THE QUEER,» 
. “LONDON. HOLBORN VJADUCE 


s 
e MANU*ACTORY—The Roygl Plate ancaCutlery Work# SHEFFIELD Branches—45, Cor hil big 722.5 
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» MICROSCOPES. 


`» 
Unequalled by anf othr Maker at the same Price. Intending Peirchasers 
© 9 Sheuld apply to the Manufacturer, 


EDMUND WHEELER,.. 
@ 48x, Tolliggton Rpad, Holloway, N., London 


SUNDAY LECTURE SOCIETY.—The 
Lectures at &t. George’s Hall. Langham Place. on each SUNDAY 
AFTERNOON at Four o'clock precisely The first Lecture will be 
October 22.—Banjamin W. Ricparpsox, Esa, MD Members’ 
Annual Subscription. 41 , For T:ckets and Lis:s of the Published 
Lectures, apply (by letter enclosing remittance) to the Hon Treasurer. 

š Wa, Henry DomMyILLE, Esq , 15, Gloucester Crescent, Hyde Park, W 
n Fayment at the Door—One Shıllirg (Reserved Seats), Siapence, and 
me Penny, 


FOR SALE-—Entomological Cabinet, 38 .x 
33 X37 in, with 24 Glazed and Cork-lined Drawers, containing 4027 
Specimens of BritisheColeoptera and Lep-doptera, collected, named, an 
arranged by competent Entomologists In good concition —Dr WILSON, 
Percy Lodge, Sandown, Isle of Wight. 

i 


THE LIVERPOOL SCHOOL BOARD 


è require, at the end of NOVEMBER, the services of an active, energetic 

® Young Man as Assistant Science Demorstrator, in connection with the 
Instruction in Meckanics and Domestic Economy (New Code Fourth 
Schedule), given in their Schools One with Experience in Teachigg 
Large Classes in Elementary Schools, and some Practical Knowledge of 
Elementary Physics, and Chemistry, will be preferred. Salary, £100 
the first Year, rising in Four Years to 4320, with Extra Annual Pay- 
ments of from £3 to £11, 3f Appheant holds Science and Art Certificates 
and Lonrglon University Distinctions. Azplications stating Age, Quali- 
fications, and Experience, to be sent in at once, acdressed to 


* e EDWARD M. HANCE, Clerk to the Board 
Municipal Offices, Liverpool, roth October, 1€82. 


BEDFORD COLLEGE, London (forLadies), 


8 and 9, York Place, Portman Square.—A Course of Lectures on 
Physiology will be given, by C. Stewart, Esq, on Saturdays, at 
i 














3 o'clock F. KENSINGTON, Hon. Sec. 


A VACANCY having occurred in the Pro- 


e fessorship of Greek and Latin in the Mason Science College, Birmingham, 

e the Council are prepared ta receive applications (accompanied by Testi- 

e monials) for the appointment The Stirend 1s £200 per annum. plus 

two-thirds of the Class Fees Applications must be sent in to the Secre- 

tary (G. H. Morizy) not later than the 31st inst Further particulars 
may be obtained from the Secretary. 


BRISTOL MUSEUM AND LIBRARY. 


JA CURATOR for the Museum Department will be required in 
JANUARY next Salary, £roo per annum Applications, addressed to the 
Council, will be received on or before Nov xs R 
Š i S H SWAYNE 
© R R. SLEEMAN } Hon. Secs. 





Bristol, Oct. 16, 1882 


JUNIOR PHYSICAL SOCIETY.—Wanted 


. bya Laboratory Student, an Oxford Graduate, to form a small Society 

of Intelligent Students, to meet once a week for mutual assistance in 
learning the Theory of Blectricity. No Eapenses. Address J W, 
London Institution, Finsbury Circus, E.C, 





À INSTRUCTION IN MATHEMATICS. 


STUDENTS wishing for Assistance in 
@ Mathematics can be attended at their own homes by a Cambridge 
Graduate, M.A., F.R.S., on reasonabkgtermy Address O. P, 16, 
Swakeley Terrace, Shepherd’s Bush, W. e 


2 


BRADFORD TECHNICAL SCHOOL. 


WANTED, a HEAD MASTER for the above School, early” in the New 
Year. Must be a good Teacher and Skilful Organiser, thoroughly versed 
in the Leading Scientific Subjects of the South Kensington Syllabus and 
the general subjects of a Secondary Education. 

Applications to be ser to Mr. CHRISTOPHER GATENBY, Secretary. 


r oe 
ASTRONOMICAL TELESCOPE, Second- 
hand, by Negretti and Zambra, 3} Object-glass with Finder on Piilar 
„and Claw Stand, one Terrestrial and two Astronomical Eyepieces, 
wers_50, Bo, and 100 diameters. Price £18 10$., cost 430, as perfect 
snew: Apply to Jonn Browne, 63 Strand, London, W.C. 


SALE.—The Steam Yacht “ Mallard,” 


fitted for deep@ea research, with steam 
The Deck-house contains a 
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te Pyredina clypeata, with drawing and descriptione He has 
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[Oct. 19, 1882 « 


LIVING SPECIMENS. FOR THE-MIGROSCOPE. 


THOMAS BOLTON, NATURALISTS) and MICROSCOPISTS’ 
STUDIO, 57, NEWHARL STREET, BIRMINGHAM. 


T. Ẹ. has last week sent out to his subsgribefs the «Marine Rotifer, 
serg out 
Lophopus crystallinus, Painuduela Ehrenberg:,Qbephanderos Eichornii, 
Mehcerta ringens, Hydatima senia; Hydra, Ameba, Nitella. &c 

_ Weekly Announcements wyl be made@n this placegof Organisms T.eB- 
is supplying. enact 5 





Specimen Tube, One Shilling, post-free. » 


Twenty-six Pubes in course of St Months for Subscrifiateas, L Ts, 
or Twelve Ties for tos 6d. 


e Portfolio of Drawings, Eight Parts,@s. each. 
+ J 


THE QUARTERLY REVIEW, No, 307, 
Will be Bebhshed on FRYEDAY, October 20th aes 
e e: CONTENTS. ë 
I—HENRY ERSKINE AND HIS TIMES. . 
H—THE SPEAKERS COMMENTARY AND CANON COOK. 
III —GREEK SCULPTURE 
IV.—VAUBAN®AND MODERNeSIEGES 
V—THE NEW RELIGION,OF NATURE 
VI—FISH SUPPLY OF LANDON. , o* | 
VII —OXFORD INDER THE PURITANS 
VIII.—TEN YEARS OF ITALIAN PROGRESS. . 
IX.—DR PUSEY AND THE CHURCH ° 
X —JUSTIFICATION OF LORD SEACONSFIELD’S PORICY, 


be JOHN MURRAY, Albemarle Street. 


THE EDINBURGH REVIEW, No. 320, 
OCTOBER, was PUBLISHED on SATURDAY Last. 


» Contents. ` 

I. GARDINER'S FALL or THE MONARCHY or CHARLES I, 

II THE ANCIENT ARCHITECTUBE OF INDIA. 
SIR JOHN LUBBOCK ON ANTS AND BEES. . 

IV. MOZLEY’S REMINISCENCES, td 
V INLAND NAVIGATION. 
. SHELLEY AND MARY. e A 
. NATŲRAL RELIGION, 
. THE EGWPTIAN REBELLION 5 


London: LONGMANS & CO.; Edinburgh: A. & C. BLACK. 


MACMILLAN’S MAGAZINE, 
Ng 275, FOR OCTOBER, Prife xs, 


° CONTENTS. . 
x —" Thoughts suggested by Mr Mozley’s Oaford Reminiscences ” By the 
Archbishop of Canterbury 
2.— Patriotic Poetry ” By A W. Ward. y . 
3 —“ A Few Plain Words on Indian Finance.” By an Indian Civilian 
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Folie 4 Double Forme (Alternating Insanity’. By Dr. Achille Foville. 
Filether Observations on Chronic Morphinism. By H Obersteiner, M.D. 
0 the Condinoas e tH#® Nervous Discharge. By Charles Mercier, M B. 

apd), F.R. e 
on the pabiodi Paralyses of Jnfancy. By James Ros, MD, 


Loca'ised Coavulsiomm from Tumour of the Brain. 


By J. Hughlings- 
Jackson, M.D., F.R.S. s 


Caiticat DIGESTS AND NOTICES OF Booxs 
- Luys oe the Brain and its Functions By J. Charles Bucknill, M.D., 
Buzzard ‘on Diseases cf the Nervgus System BJ. Hughlings-Jackson, 
M.D, F R.S >. @ ry 


T CLINICAL Cases:— °, 
Case of Allochiria. By David Ferrie, M D®, F.R.S 
Case of Hystero-Epilepsy. By W H. Dobte,-M.B.. 
Case of Spasmodic Rhyhmical Cpnactions of “Diaphragm, Recti, and 
other Muscles —Rezovery By R. Shingleton Smith, M D , M R.C.P. 
of Gipsso-labial Paralysis, with Papgressive Muscular Atrophy and 
‘Lateral Sclercsis By Charles E Besor, M D (Lond), M R C.P. 
Case of Multiple Cerebral Tumour. Reported by Da¥id A. King. 
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Report on Visceral Neurology@ By J Mitchell Bruce. 

@*Schwalbe on the Relanens of the Calibre of Nerve Frbres—Laura on ghe 
Structure of the Spinal Covrd—Edinger on a Case of Congenital Absefice 
<f a Forearm—Schaltze on Fissures, Cavities, and Ghomata in the 
Spinal Cord and the Medulla Oblongata. By W. B. Kesteven. 

Facial Monospasm—Blindness and Deafness with Bilateral Cerebral 
Lesion—Blindnes8 and Locahsed Cerebral Atrophy—Cerebral Tunour 
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Case of Deafness—Wermcke and Hahn %n Regional Diagnosis and 
Trephining. By D. Ferngr, MD,.FRS, 
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LA SEMAINE FRANCAISE: a Weekly 


a Newspaper ande@Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes. Price 3¢., through Booksellers, and at 
the Railway Bookstalls Office, 37, Southampton S@eet, Strand, W C. 

LA SEMAINE FRANCAISE: Je@urnal Français pour 
l'Angleterre : Politique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 34d., en timbres poste. Abonne- 
ment franco par le poste—un an, 18$ 2d.; six mois, 7s. 7d. Prix 3d. 
chez tous les librairies et aux gares des chemins gle fer. On s’abonne 
aux bureaux, 37, Scuthampton Street, Strand, Longres, W.C. 

LA SEMAINE FRANCAISE,—“‘La Semaine Fran- 
çaise” has been brougkt out in London for the benefit of those English 
readers who may wish to study centemporary French from all points of 
view, instead of confining ther reading to one particular Gallic print. 
It certainly merits success,” — Graphic, 

LA SEMAINE FRANCAISE.—“ The numbers before 
us afè full of good things. ® . . It will be far better for most than any 
one of the best papers published*in Paris itself. We are much pleased 
with the character cf it, and believe ıt will be highly valued in all those 
many households where French is cultivated. The printing is very well 


done.” —QOneen, r š 
e TERMS OF SUBSCRIPTION !— s. d 
Three Months... ave ose ove oe = 3 10 
S ” oo ae oe ove oo os 7 7 


1X 
Twelve ,, aia ee oes one oo ow 15 2 
P.O O. payable to T Spanswicx, at King Street, Covent Garden, W.C., 
Pubhshmg Office, 37, Southampton Street, Strand, W.C. 


LELECTRICITE 
Chaque Samedi, 16 pages, grand in 8vo, 2 colonnes. 


REVUE HEBDOMADAIRE, 


Scientifique, illustrée, spéciale, seul journal tenant les lecteurs 
au courant de toutes les expositions électriques, et de tous les 
° progrès de l'électricité. 


Rédacteur en chef: W, de FONVIELLE, 
è E. de CLISSON : Directeur. . 
Subscripticn Yearly, 16s. Six Months, 9s. 
Agency fer England and Colonies— 

LE FEVRE AND CO., ENGINEERS, 


26, Bupte Pws CANNON QTREET, LONDON. 
e e@5pecimen Copy@ent post free. 
= 


GREEK and RQMAN COINS. Catalogue 
of the Collection formed by GEORGE SIM, F.S.A. S%rt., Edinburgh. 
~ gto, price azs. hd p 
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NORTH BRITISH AGRICULTURIST 


1s the only Agricultural Journai ın Scotland, M cigculates extensively 
amofigst Landed Proprnetwrs, Factors, Farmers, Farm-baihffs, and others 
interested in the management of landed properey tareugbeut Scotland 
and the Northern Counties of England ° : 
e The AGRICULTURIST tas also a very considerable circulation onghe 
Continent of Europe, Americz, Australia and the Colonies. e ° 

The AGRIGULTURIST & published@every Wednesday afternoon in 
time for the evening mails, ard contains Reports of al! the principal British 
and Insh Markets of the weex, besides Telegraphic Reports of those held 
on the day of publication 

The Veterinary Department is edited by one of the leafing ‘ .terinarians 
in the country, and ts invaluable to the breeder and feeder &s a guide to the 
rearing of animals, and their -reatment when labouring under disease, 

Full Reports are given of the Meetings of the Royal Agricultural Societye 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland. the Scottish Chamber of Agricultuge, 
sad a the principal Agricultm al Associations throughout Great Britain and 

relan 

For Advertisers addressing themselves tc Farmers a better medium does 
not exist. A 

Price 3d. By post 34d. Annual Subscription, payabie m advance, 14s. 

Offices—377, High Street, Edinburgh, and 145, Queen Victoria Street, 
London, E C. ` 

Post-Office Orders payable zo Charles Anderson, Jun , Edinburgh. 

ESTABLISHED 1843. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. s 
Third Series. Edited by J. 3. Hartine, F L S., F.Z S., Member of the 
British Ornitnologists’ Union , contains— 

Original Articles by well kn. wn naturalists in every branch of zoology; 
habits of animals; arrival and departure of migratory birds , occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish, local aquacia; British reptiles, British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to thoce who delight in nathral history. 
P+~orts of the Linnean, Zoolcgical, and Entomological Societies. Reviews 
o: natural history books Occasional translations from Mreign zo cal 
journals of important and intezesting articles in various branches of zoology. 
‘There are occasional woodcuts. 

* JOHN VAN 7OORST, 1, Paternoster Row. . 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interes®, 
Licensing, Legal, and Parliamentary Matters. 
REVIEW OF THE MALT AND Hop ao ; AND WINE AND SPIRIT TRADE 
ECORD. 
; The Organ of the Country Brewers. 

“The Brewers’ Guardian ” is published on the-eventngs of every alternate 
Tuesday, and is the only jourmal officially connected with brewing interestg. 

Subécription, 16s 6@ per amum, post free, dating from any quarter-dey. 
Single copies 1s each Registered for transmission abroad. 

Offices—s, Bond Court, Walbrook. London E C. 


THE “HANSA” 


Published since 1864 in Hamburg, is the only independent professional 
paper in Germany dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to at least; frequent supplements and drawings. Subscript.on 
at any time, preceding numbers of the year furnished subsequently. Price 
12s fortwelve months. Advertisements 4%. a line widely spread _by thi 

paper; considerable abatement for 3, 6, 12 months’ insertion. Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Fragpen, M.R , Hamburg, Alexander Street. 8. e 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 

Conducted by C G. BARRETT, J. W. Doucras, R. Sela R-S 

E. C. Ryg, F Z S , E. SAUNDERS, F L.S., and H. T. STANTON, F.R. 5.0 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. Py 

Subscription—Six Shillingsgper Volume, post free. The volumes com- 
mace with the June nuinber ir each year, 

‘ols I to VI (strongly bouad in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each, the succesding 
vols, may be had separately or zogether, at 7s each. @ 

Lotdon: JOHN VAN VOORST, 1, Paternoster Row 
aA B omens ons &c., should be sent to the Editors at the abov 
address. 





On the ist of every Mont! 


h. 
TRIMEN’S JOURNAL OF BOTANY, 
s. * BRITISH AND FOREIGN. £ 
New SĦies. Edited by James Brerren, F.L S., British Museum. 
Contrents.—Original Articles by leading Botanists.—Extracts, and 
Netices of Books and Memoirs —Articles in Soatiele— Botanical News.—~ 


Proceedings of Societies e 


Price 1s 3@ Subscription for Ge Year, payable in advance, rzs. 
London: WEST, NEWMAN, È C®@., 54, Hatton Garden, E C. 


DIAMO NDS IN MATRIX! 
R. C. NOCKOLD, Diamond and Oriettal Stone Cutter*and Dealer. na 
for sal@Specimens of the above ; also*Cut Precious Stexes in all Colo v. 
Preciaus Sdines valued and haucht ° 
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- EXPERIJENTAL RESEARCHES BY W., F. STANLEY. 
- 0566 bages, Double crown Buo. 227 Mustrations, price 153. 


. s Thottghtful and philosophical work.”—-Aghenenim, April 1. 
‘These researches show an amount of labour and accurate observation.” — 
ie è nceli, April 22. 
i “Research of extreme difficulty treazed with great skill and acumen.”— 
Knowledge, Apl & 
“ Opens out aa large amount of Theory in the principles of the Science of 
io Hydrodynamics and Acousticsi”—Mariute Engineer, Yune 2. 
2. London: E. & F N. SPON, 16, Charing Cross; 


New York: 44, Murray Street. 
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Prce Sixpence. 


. 
THE LIGHTNING ROD. On “THE 
NECESSIIY FOR A REGULAR INSPECTION OF LIGHT- 
NING CONDUCTORS.” Being Abstract of Papers read before the 
British Associations 1878-80, by RICHARD ANDERSON, F.C.S z 
F.G.S., Author of *‘ Lightning Conductars; ther History, Nature, and 
Mode of Application.”” 

“Mr. Richard Anderson’s paper on lightning conductors was well timed, 
and we trust it will help to dispel the gross and often fatal ignorance which 
everywhere exists on this subject. It is appalling to think that upwards of 
ene-half of the public buildings in the kingdom are without conductors, and 
the fatal delusion seems to be universal that a conductor once put up requires 


2 year, and renewal at regular intervals ”—T k2 Times, August 23, 1878. 
London: GRATTAN_MARSHALL & CO., Paternoster Row, E.C, 


SANDERSON & CO, Elecrical Engineers, 
Leadenhall House, xor, Leadenhall Street, E C. 











Now ready, Price 2s. 


> e PROCEBDINGS OF THE SOCIETY FOR 


PSYCHICAL RESEARCH Part I., containing Address of the Pre- 
sident (Henry Sidgwick); Report on Thought-Reading. by Professor 


Moe 
$ © Barrett, Edmund Gurney, and F. W. E Myers; Appendix to Report. 
* P by Professor Barrett; Notes on Thoughr-Reading, by Professor Balfour 
Stewart, andthe Rev A. M. Creery, bjects and Constitution of the 


@ Society; List of Members, &e 
London: TRUBNER & CO., Ludgate. Hill. 


TRANSIT INSTRUMENT. 


° APOPULAR TREATISE ON THE USE OF THE 
® TRANSIT INSTRUMENT, as applied to the Determination of Time, 
for the use of Country Gentlemen By LATIMER CLARK, M.I C E. 
A popular description of the method of obtainmg accurate Greenwich 
» -time fy the Transit Instrument. It also contains Tabies of the Transit of 
the Principal Stars for 1882, calculated in ordinary Greenwich time. Demy 

8vo, cloth, post free 5s. 

A. J. FROST, 6, Westminster Chambers, London, S.W. 
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W "AND R. GHAMBERS. 
an N e A 
ELECTRICITY, by R. M.«Fercusow, Ph.D. New 


Edition, revised and extended by James Biryru, MA, Profesgor of 
Mathematics and Natural Philosophy in Angerson’s College, Glasgow. 
408 pages® o Price 3. 6d. 


CHAUCER'S SQUIERE’S TALE, with <Intr8duc- 


ton, copious Notes, and Glossary, and specimen Examination Papers 
Price ls: 6d. 


MACAŬLAY’S ESSAY ON CLIVE, with His- 


torical Introduction, copious Notes, and specimen Examination Papers. 


. . Price is. 
SHAKESBEARE’S HENRY V., with Introduction, 
copious Notes, and spegimen Examination Papéfs. e = Price Is, 


OUTLINE OF* THE HISTORY OF THE 
ENGLISH “ANGUAGE AND LITERATURE With lists of è 
leading Authors and ther works, Roots, Figures of Speech, &c i e 

H : e @rige 8d, 

LATIN COQURSE~—FIRST YEAR. C omprising: 
Grammar to the end of the Regular Verbs, and Exercises with 
Vocabularies. Limp cloth, 6d,, boagds, 8a. 

r Second Year's Course in preparation, =. 


HISTORICAL READER, BOOK I. STORIES 
FROM ENGLISH HISTORY—Julius Cæsar to Victona, with 
e Illustrations. 40 Lessons, 172 pages. . Price 10d, 


HISTORICAL READER, BOOK II. BNGLAND 


from the Earhest Times to Edward lI., 1327 A.D., with Maps and 
Illustrations 44 Lessons, 128 gages. Price 1s. 


HISTORICAL READER, BOOK III. ENGLAND 

from Edward II. to the Revolution, 1688, with Waps and Illustrations. 

59 Lessqms, 192 pages. Price 1s, 3d. 
Historical Rgader, Book IV., in preparation, s 


CHAMBERS’S GRADUATED: READERS. (An 
entirely New Series ) With JJlustrations 
GRADUATED READER, Book I g6 page®. Price 6d, 


GRADUATED READER, „lII 128 ,, » 8d, 
Book TIT., price is., nearly ready, 





W. & R. CHAMBERS, EDINBURGH AND LONDON 





WORKS BY THE LATE W. STANLEY JEVONS, LL.D.” M.A., F.R:8. 
“THE PRINCIPLES OF SCIENCE. A Treatise õn Logic and Scientific 


“Method. New and Cheaper Edition, revised. Crown 8vo. 


12s. 6a. 


THE SUBSTITUTION OF SIMILARS THE TRUE PRINCIPLE 


OF REASONING, Derived from a Modification of Aristotle’s Dictum, Fcap. 8vo. ‘2s. 6d. 
° 


"ELEMENTARY LESSONS IN LOGIC: Deductive and Induttive. 


PRIMER OF LOGIC. 


ry . 
Revised and Enlarged, with New Preface, &c. 8vo. 


* PRIMER’ OF 


Science Primers). í b 


8vo. 6s. i 
e 


- THE STATE 





With copious Questions and Examples, and a Vocabulary of Logical Terms. New Edition, 18mo. 3s. 6d. 
18mo. o Is. 
THE THEORY OF POLITICAL ECONOMY. Second Edition, 


Ios. 6d. 


(Macmillan’s Science Primers). . 


POLITICAL ECONOMY. 18mo. 1s. (Macmillan’s 
*. STUDIES IN DEDUCTIVE LOGIC. A Manual for. Students. Crown 


e s . ™ « iR 
IN RELATION TO LABQUR. rown 8vo.` 3s. Gd... 





(Englislt Citizen Series.) ° 
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SUBSCRIPTIONS TO “RATURE” 
ss d t 


Yearly 2. $n a aa es 280 
*Halfyearly, . $. 0°. . 2. 14 68 : 
S . . 7 6 e° 


Quarterly ree ee eA . 
+ To the Onited>States, the Continent, and all plac&s 


within the Postal Union ;— 
e 


. s d 

o t Yearly sis a s aoao we 30 6 
Half-yearly@ . . ... è % 6 

e% Quasterly . 6%. 2. eve o 


CMILLAN & CO. 


CHARGES for ADVERTISEMENTS. 
‘Three Lines in Column,2s. 6d. 94. per Line aia, 


Post Office Orders payable t8 MA 
° æ 





d. 
One-Eighth Pagg, or Quarter Column . .e. ©, 018 @ 
Quarter Page or Half a Column. .2. . 115 0 
Half a Page, or a Column. . . .% .. 350 
Whole Page ^ e s ce s.. ^ne 6 6 0 


QFFICE: 29» BEDFORD STREET, STRAND, W.C. 
8 


„STONE AND BRONZE IMPLEMENTS. 


© Mr. BRYCE-WRIGHT begs to call atzention to his lagge 
series of Impl@ments illustrating the ‘‘ Antiquity of Man.” 

SWISS LAKE DWELLINGS.—A very fine series of 
Hatchets in Jadeitg, &c., in the original Horn Handles, Flakes, 
Lanttes, and Hammer-Spear Heads, Needles, and a large series 
of other Implements in Bone, . 

FRANCE,—A very fine series of thè Rare Neolithic Imple- 
ments from various localities, and a large collection of Cores 
from Pressigny. 

ITALY.—A most beautiful collection of Rare dentelled 
Arrow-Heads, 

, DENMARK.—A wonderful assortment of Spear-Heads, 
Knives, Hammers, Chisels, Wedges, Xa - 
Implements from nearly every other part of the World, 


BRYCE-WRIGET, e 
, 204, REGENT STREET, LONISON, W. 


GEOLOGY AND MINERALOGY. 


Specimens, Collections, Cabinets. Hammers, Satchels, and every neces- 
sary-for the Study, Preservation, and Display of Specimens in Museums, &c. 


9 STUDENTS” GOLLECTIONS—SPECIAL. 


New Lists of Collections, Cabinets, Books, Sections of Rocks and Minerals 
for Microscope free on application of è 








e 
JAMES R., GREGORY, . 
Extensive Geological Stores, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


MICRO-PETROLOGY. 


. 

A large series of Rock Sections, comprising Anamesite, Aplite, Basalt, 
Diabase, Duiorite, Dalerite, Elvans, Gattwo, Gneiss, Granite, Granulite, 
Lava, Liparite, Napoleomte, Nephelenite, Obsidian, Perthite, Pikrite, 
Pitchstone, Porphyry. Phonolite, Quartzite, Rhyolite, Schorlite, Syenite, 
Tachyl:te, Trachyte, &c., rs 6g and gs. each. Sections of Sedimentary 
Rocks, showing Foraminifera, Sponge Structure, Corals, Shells, Xanthidize, 
&e. 


THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 
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LIGHTNING CONDUCTORS. 


Experience, accumulated since: the time of BeGamig Fraaklin,eproves 
conclusivfly that a Conductor made of Copper of adequate sizé isethe best 
`of all appliances for the protention of every description ¢ Bullgng from the 
destructive effects of lightning, ° 


NEWALL, & Co.’s 
PATENT 


COPPER LIGHTNING CONDUCTOR, 


As applied to all kinds of Euildings and Shipping in all farts of the world 
with unvarying success; is the most Trustworthy, most Effective, and also 
the Cheapest Conductor ever offered to the Public. . 

It is sımple in its applicaticn, no Insulators being required, and it costs 
only ONE SHILLING per Foot for the standard size, which ensures safe'y 


in any storm . 
R. S. NEWALL & CO., 
130, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL 
68, ANDEESTON QUAY, GLASGOW. 
MANUFACTORY -—GATESHEAD-ON ‘TYNE. 


MINERALOGY AND GEOLOGY. 


Mr SAMUEL HENSON has now on hand a LARGE and EXTEN- 
SIVE COLLECTION of ROCKS, Hd 


Also Fine Examples of the following Rare Minerals: -SELEN BiSMU- 
TAIINE, CASIOR, ACANTHITE, HESSITE, POLYBASITE, REAL” 
GAR, EKMANNITE, TANTALITE, CROCOISITE, EMERALD and 
TOPAZ on MATRIX, and LANARKITE 


POLISHED MICROCLINE, GREEN AVANTURINE, &c., &c. 
Hammers, Chisels, and Hammer Straps 


PRIVATE LESSONS AND EVENING CLASSES. 


Blowpige Cases and Apparatus, @ 
Catalogues free. 


SAMUEL HENSON, 


277, STRAND, LONDON, 
Opposite Norfolk Street. g 


MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in Natural Histor¢ 
Objects, including EECENT SHELLS (Foreign end 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &c. 


SECOND EDITION, 
GRIFFIN’S 














CHEMICAL HANDICRAFT., 


PRICE 45 7d. POST FREE. 


A GATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 £p., Illustrated with 1,609 Woodcuts P 
Most Complete and Cheapest List of Apparatus.” 


JOHN J. GRIFFIN and SONS, 22, GARRICK STREET 

LONDON, W.C. fi 

WANTED, a Copy of NATURE, No. 513 —Address, 
Office of NATURE, 29, Bedford Street, Strand. 
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*34, MAIDEN LANE, 


BECKER & CO. 
COVENT GARDEN, 


LONDON, W.C. 


@ IMPORTERS AND MANUFACTURERS $F ALL KINDS OF  ,® 
*°CHEMICAL, PHYSICAL, AND ELECTRICAL APPARATUS, 
CHEMICALSaSd, REAGENTS of the greatest Purity for ANALYSIS and CHEMICAL RESEARCH, &c, ” 


Price Lists Post Free on Application, 
e 


- ACOUSTIC APPARATUS: . 007 


(d e n aid 

We have pleasure to announce that a new Price List of the above is now ready, and "ll be sent post freg on application. . 
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' MAÔMI ILEAN AND 60,9, EDUCATIONAL PUBLICATI ONS, 


NEW SERIES OF ILLUSTRATED READING. 


» THE ~ GLOBE READERS. A 


Stdhdards I, toeVI. 


PRIMER I. (48 po.) 32. 

À, : PRIMER II. (48 pp.) 34 
@ BOOK I. (96 po.) 6d. 

* BOCK Il. (136 pp.) od. 


ADAPTED TO THE NEW COnE® 


"MACMILLAN’S READING BOOKS. : 


Pime ssn seieip nse konseri (48 pp.) 18mo. 2d. 
Book I. for Standard I. (96 pp.) 18mo. 4d. 
Book IJ. fer Standard II. (144 pp.) 18mo. 5a. 


Book VI. for Standard VI, 
“ They are far above any others that have appeared®@both in form and substance. 


BOQKS. . 


New Series of Reading Books $ or 


Selected, Agranged, and,Edited by A. F..MURISON. With Original Illustrati 


fe 8y0. 
BOOK III. (232,pp.) 1s. 62, 

BOOK®1LV. (328 pp.) Is. oe ° 
BOOK V. {416 pp.) 2s. ” 
POOK VI. (448 pp.) 2% 6 6d. 


-> . 
Book ITT. for Standard III. (160 pp.) 18mo. 6g, 
Book IV. for Standard IV. (176 pp.) 18mo. 8d. $ 
Book V. for Standard V, (380 pp.) 18mo. 1s? 
(430 pp.) Crown Wo. 2s, 
.. ø The editor of 


the present series has rightly seen that reading-books must ‘aim chiedy at giving to theepupils fhe power 


of accurate, and, if possible, apt and skilful expression ; at cultjvazing in them a 
This is done by taking care to, select the extracts from true 


and at arousing a desire of further reading.’ 


English classics, going up in Standard VI. to Chaucer, Hcoker, end Bagon, as welf as Wotd&worth, 


Macaulay, and Froude. 
to set before us,” — Guar dian. 


MACMILLAN’S FOREIGN SCHOOL CLASSICS. Edited >y G. E. FASNACHT. 


UHLANDS BALLADS AND 


(Adapted as a First eay Reading Book for Beginrers.) Edited by G. E. FASNACHT. 


This is quite on the right track, and infdicates justly the ideal which we ought 


e a 
(New Volumes). 
(Selections from). 


18mo0. Is, 


ROMANCES 


- MOLIPRE. —LE MISANTHROPE. " Edited hy G. E. Fasnacut. 


18mo, Is, 
* © An excellent Edition.”—-Fohn Bull, 
“ A very good specimen. . 
grammatical glossary and a grammatical index, 
Gufrdian. 


A copious supply of notes in English will be a welcome help to the student. 
Altogether ıt is an extremely well edited aud completg book. ”—School 


There is Riso a 


MACMILLAN & CO., LONDON. ; f 





e NON-MAGNETISABLE WATCHES, 


WaTCHES which cannot be “f MAGNETISED,”’ constructed at 
the recommendation of W. Crookes, Esq, F R.S., and as exhibited at the 
Electrical Exhibition, Paris. 

E. DENT & CO.. Makers of the Primary Standard Timekeeper of the 
Royal Observatory, Greenwich. i 

Only Addresses :—6r, Strand, and 34, Royal Exchange, London. 
N,B.—Watches can be converted to this plan. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public ete and Railway Companies tbroughout 
elan 
It writes almost instantly Full Black. 
Does not corrode Steel Pens. Blotting-paper oray be applied at the 

Isel to use, and not liable toBlot. | moment of writing. 

Wan be obtained in London, through Messrs. Barcray & Sons, Farring- 
don Street; W. Ena ARDS, Old Change; F. Nuwpery & Sons, Newgate 
Street; J. AUSTIN & Co., Duke Street, Liverpool; and to be had of all 

e ‘Stationers. 


BEWLEY & DRAPER (Lim3ed), Dublin. 





Flows easily from the Pen. 


. NOTICE OF REMOVAL. 


JAMES ‘HOW & CO, ° 


SCIENTIFIC INSTRUMENT MAKERS, 
` 73, FARRINGDON STREET, LONDON 


(LATE or 5, Brine ST§ AND 2, FOSTER LANE). = 
HOW'S STUDENT'S MICROSCOPE. HOW’S MICROSCOPE LAMP 
Rock Sections and other Objects for the Microscope. _ - 


dee ee 
ELECTRICAL AN D SCIENTIFIC APPA- 
. RATUS.—Yew Edition of our complete and coniprehensive Descriptive 
e Catalogu œŒ Electric Apphances, Instruments, and Materials, fully 
Tilustrated. $2 pagg, post Gee, Four Stanfs. Special Terms to 
Science Teachers, Rud Schools. —H® and E. J. DALE, Manufactering 
oe trickns, 4) Little Britain, London, E.€. 
B > e je ` . . 
e 





NOTICE OF REMOVAL. 
ADAM HILGER, 


ASTRONOMICAL AND OPTICAL INSTRUMENT MAKER, 
204, STANHOPE STREET, 


MORNINGTON CRESCENT, N.W. 
(Late of 192, Tottenham*Court Road.) = 


o. TISLEY & © 
OPTICIANS, 
BROMPTON ROAD, SW. 


(Clase to South Kensington Museum.) 


THE PHONEIDOSCOPE - 


An Instrument far Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, 
Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate 


The PHONE! DOSTZOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, ros. 6d. 


MANUPŁCTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 


TELEPHONIC ELECTRICITY. Al Materials supplied for 
Experimental Purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
* Description of the Harmonograph. Post Free, 2d. * 


A CERTAIN 
REMEDY 


For BAD EREASTS, a ‘WOUNDS, “apd SORES. If 
effectually rubfeé on the Neck and Chest, it cures SORE 
THROATS, ERONUHITIS, COUGHS gnd COLDS; and for 
GOUT, REEUMATISM, and all Skin Diseases it is unequalled, 
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172, BROMPTON ROAD, LONDON, S.W. z 
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_THACMILLAN “AND 60.8 NEW BOOKS FOR CHULDREN, 

_ oe mR. WALTER CRANE’S NEW ®00Kee WITH UPWARDS OF 17> NEW PICTURES, A» 
4 “GRIM M’S FAIRY TALES. , 
ox A SELECTION FROM THE HOUSEHOLD STCRIES. % 

š s Done into Pictes ty WALTER CRANE. Crown 8vo. €s. e 

a 2o iso an Edition, limited fo 250 Copies, printed on large paper. Royal 8vo. 21s. š 


t“ Giimm’se‘ Fairy Tales’ are ever fresh, end for this new rendering we have a guarantee in a name not unknown to literature. 
Mr. Crane we have always liked besp in black and white. He has here showered u pon us a profusion of designs in his very happiedt 
style, We doubt whether children have ever had so much pains taken with them before.”—2%e Academy. 








“NEW COLOPRED PICTURE BOOK FOR CHILDREN. 


i THE 'HORKEY: A Provincial Ballad: 





j í n By ROBERT BLOOMFIELD. 
foldi in Coloured Pictures by GEORGE CEU{KSHANK. With an address to Young Folks by F.C. BURNAND. 4to. §8, 3, 
e e 
e e e e 


MRS, MOLESWQRTH’S NEW BOOK. 


ROSY. ‘By Mrs. Morzsworts, Author of “Carrots,” “The Cuckoo 


Clock,” ‘‘ Herr, Baby,” &e. With Illustrations by WALTER Crane, Globe 8vo. Price 45. 64. 


& Mrs. Molesworth i is mistress of the art of writing for cĦildren.”— The Spectator. e E 
By THE SAME AUTHOR, UNIFORM WITH THE ABOVE, witu ILLUSTRATIONS sy WALTER CRANE? 
. Globe 8vo. 4g, 6d. each. . 
CARROTS. THE TAFESTRY ROOM. 
` TELL ME A STORY. THE CUCKOO CLOCK, ° 
i GRANDMOTHER DEAR. A CHRISTMAS CHILD. 





PEOPLE'S EDITIONS, Profusely Illustrated, 6d. Hach. -` 
Or, Complete if One Volume, Cloth, Medium 4to, 3s. 
TOM BROWN’S SCHOOL DAYS. | WASHINGTON IRVING'S OLD 


“A book that will neus Gelight, and elevate boys.” — CHRISTMAS. 
Spectator g ‘A gem in its way.” —Daily News. 
WATERTON’S ‘WANDERINGS WASHINGTON IRVINGS 
IN SOUTH AMERICA, BRACEBRIDGE HALL. 
** One of the most delightful books ever written.” — Saturday “Mr. Caldecott’s illustrations are very clever indeed.”— Zhe 
Review, Times. . 


MEDIUM 4ro. PRICE 3s. 





CLASSICAL WRITERS. Edited by JOHN RICHARD GREEN, M.A., LL. D, 
DEMOSTHENES. By S. H. BuromerR, M.A., Pročessor of Greek in ‘the 


University, of Edinburgh, &c. eas Is, 6d, 

‘*Mr, Butcher’s Juminous account of Demosthenes and of the politics of his time. , . . [here is probably no better statemen® 
of the political situation of Greece and Macedon and no better expypition of the character, aims, and style of Demosthenes to be 
found in English. . Mr. Butcher condenses admirably ; he puts all his thorough knowlecge of the orators and their time into a 
nutshell, , . . Mr. Butcher’s little book, then, is a learned, clear, and only too succinct study of this inevitable pegiod in the history 
of men when a state has become civ ilised and wants to be left alone to enjoy Per civilisation, while other coarse, unfeeling States are 

‘till busy with military projects and military ambitions.” —Pal/ Mall Gazette. 


GOLDEN TREASURY SERIES, New YOLUMES. 


WALTER SAVAGE LANDOR, SÉLECTIONS” FROM THE 


WRITINGS OF, Arraffged and Edited by Professor SIDNEY COLVIN. 18mo, 45. 6a. 


MOHAMMAD, THE SPEECHES AND TABLE TALK OF THE: 


* PROPHET. Chosen and Translated, with an Introduction and Notes, by prea LANE-POOLE: 18mg gs. sda 
e 


e Se ge ee ° 
x MACMILLAN & CO., BEDFORD’ STREET, LoNpOR. ° e, E 
. ° . 
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' ” Messrs, : ‘MACMILLAN & 6675 NEW BOOKS! 
mere a 
ee AL TEXT- BOOR- OF CROLOGY. oo ae 
* > ~. |.” By ARCHIBALD- GEIKIE, FR, “|. ie ua 
Director-General ofthe Geological Sires of the United Kingdom. Wih ngmerous Illustrations, Medium Bro a ; 
ou BY THE SAME AUTHOR, : 
GEOLOGICAL SKETCHES ; AT HOME AND "ABROAD With. 


&es 8vo. 18s. - [Ready October 24. 
SPINOZA : + ‘Study. By Rev. Dr. JAMES MARTINEAU. With a Portrait 
ePhotogysphed from the Original Painting i in the Wolfenbuettel Vibrary. Crown Svo. 6s. 
A 5 “NATURE ” SERIES (NEW VOLUME). s 6 
- OHARLES DARWIN. Memorial Notices. By Professor HUXLEY, 


‘A MEMOIR OF DANIEL MACMILLAN. 


Illustrations. IOs. 6d. 


€ The literary skill shown i is remarkable, the local colouring of the places visited is reproduced with accuracy, and the various 
incidents of travel told with vivacity and skill. The knowledge ofen accurate@nas of science joined with why does not always go 
together, the pen ofa ready writer, has produced a se interesting, and valuable wosk, "— British Quagterly Revtew, 


PROFESSOR CLERK MAXWELL, A LIFE oF. With a Seléction 


from his Correspondence and Occasional Writings, and a Sketch of his Contributions to Science. By LEWIS CAMPBELL, 


Demy 8vo. 





M.A., LL.D., Professor of Greek in the University of Ss. Andrews, and Professor, WILLIAM GARNETT, M.A., lateF ellow- ^ 
With Three Portraits engraved on Steel, Coloured Plates, Tilustratio®, z 


and Lecturer of St. e s College, ee &e. 


e F.R.S., G. J. ‘ROMANES, M.A., LL.D., F.R.S., Sec. L.S., ARCHIBALD GEIKIE, F.R.S., and W T. THISELTON 
DYER, F.R.S. Reprinted from Nature. With a Portrait engraved by. H. JEENS: Crown 8vo. 2s; 6d. 


Price FOUR SHILLINGS and SIXPENCE. 
By Tuomas Huemes, 


. 


Now ready, Third Thousand, Crown 8vo._ 


* QC Witha Portrait, engraved on steel by C. H. JEENS, from a painting by*Lowes DICKINSON. Crown 8vo. 45. 6d. 
i MR. ALFRED AUSTIN’S NEW VOLUME OF POEMS. 
SOLILOQUIES IN SONG. By ALFRED Austin. Crown 8yo. 6s. 


“Mr. Austin has something to’Say, and says it, or sings it melodiously . . . he is never empty so‘far ‘as matter is @oncerned. 
There are many passages in the volume which have not only a graceful ‘and cultivated tong, but a true poetic feeling and a 
fine and bold touch. "—Saturday Review. ° 


NEW VOLUME OF POEMS BY MR. F. W. H. MYERS. 


THE RENEWAL OF YOUTH, AND OTHER POEMS. By F. Ww. H. 


MYERS, M.A. Crown 8vo. 75. 6d. 


THE. ALTERNATIVE. A Study in Psychology. . Crown 8vo. 8s." Gd. 


[Ready October 24. 

After having read about half of this work, Mr. Henry Sidgwick writes of it:—‘‘I feel no doubt that the book deserves the 
attention of all students Of philosophy from, the amount of vigorous, precise, and aerate thinking it contains—thinking which 
appears to me generally consistent so far, as it has been confgletely ae . Ialş find the terse eforcibie individuality of 
the style etnies i : 


e. 
ee, 


- ESSAYS. By 


College, Cambridge. 
‘ Globe 8vo. 5s. 


CONTENTS,—Tenny, 
“ Westward Ho! ”—Wil 


the late GEORGE BRIMLEY, M.A., Librariän of Trinity 
Edited by W. G. CLARK, M.A., Fellow and Totor of Trinity College, Cambridge. 


sons Poems,—Wordswerth’s Poems. —Poêtry and Criticism.—Carlyle’s Life of Sterling.- —‘ Esmond.” 
son S ** Noctes Ambrosiane#®—Comte’s “ Positive Philosophy,” &c» eal 


‚LECTURES ON ART. Delivered. in Support of thé Society for Pro-. 





. tection of Ancient Buildings. By 
e. e Jj. T. MICKLEWATPE, and WI LIAM MORRIS. Crown 8vo. 


EGD. STUART POOLE, Professor W. B. oe aa ae £. s POYNTER, R.A., 
4s. of: o [Ready October pa. 


McMILLAN AND CO., BEDFORD STREET, LONDON, W.Ce 


“eS Friftted by R. Cray, Sons, AND TAnor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
° . Ma sga AND, Co., at pe Office 29 ang 30, Bedford Sireet, Covent ade: --laurspay, October 19, 882 
bd a m 
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é. WEBKLY ILRUGTRATED JOURNAL OF SCIENCEe 
S bd bs e “To the solid ground 
; , , K Of, Nature trets he mind which builds for aye.” —WORDSWIRTH 
e e e 
No. 678, VoL, 26] - THURSDAY, OCTOBER 26, 1882 [PRICE SIXPENCE * 
=n —— +— 
° Registered as a Newspaper eile General Post Office.] , (All Rights are Reserved. 
THE: LIVERPOOL SCHOOL BOARD eni 
pu ge alvin, Meeme aaee ee A PLEA JL, 


Instruction in Mechanics and Domestic Ecqnomy (New Code, Fourth 
Schedule), given in their Schools. One witheExperience in Teaching 
Large Classes in Elementary @chools, and some Practical Knowledge of 
Elementary Physics, and Chemistry, will be preferred. Salary, £100 
the fst Year, rising in Four Years to £120, with Extra Annual Pay- 
ments of from £3 to £11, if Applicant holds Science and Art Certificates 
sand London Univesity Distinctions. Applications stating Age, Quali- 
fications, and Experience, to be sent in at once, addressed to 


° 
$ ` EDWARD M. HANGE, Clerk to the Board, 
Municipa Offices, Liverpool, roth October, 1882. 


A VACANCY having occurred in the Pro- 


fessorship of Greek and Latin in the Mason Science Colege, Birmingham, 
the Council ars prepared to receive applications (accompanied by ‘Testi- 
monials) for the appomtment. The Stipend is £200 per annum, plus 
two-thirds of the Fees. Applications must be sent in to the Secre- 
tary (G. H. Morey) not later than the 3rstinst. Further particulars 
may be obtained from the Secretary. , 


BRISTOL MUSEUM AND LIBRARY. 


A CURATOR for the Museum Dgpartment will be required in 
JANUARY next. Salary, £100 per annum. Afplications, addressed to the 
‘Souncil, will be received on or betore Nov IS SWASNE è 

. . H. 
; P, R. SLEEMAN } Hom Secs, 

Bristol, Oct. 16, 1382. 


MAPPIN & WHEBPR’S 
pe CHESTS 


PLATE 
CUTLERY 


COMPLETELY 
FITTED, 










\ N *All Sizes in Stock. 
SPECIAL 
® DETAILED LIST 
= PREE. 
` . nE eS x 
OXFORD STREET, WEST END; AND 
MANSION HOUSE BUILDINGS, CITY, 
ay f LONDON? 
@ MANUFACTORY—The Royal Plate and Cugery Works, SHEFFIE&D, 
. s PE * e s ee 


RAIN-BAND. |. 


Now ready, a New Edition of this Celebrated Pamphlet, 





7 


J. RAND CAPRON ESQ., F.R.A.S.° 


With TWO PLATES by the Author. 


: PRICE. 44. 


SENT FREE FIR FOUR STAMPS BY 


JOHN BROWNING. 
63, STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S | 
POCKET SPECTROSCOPE, 


? . FOR OBSERVING THE 


- RAIN-BAND. : 








A COPY OF á 


PROF. PIAZZI SMYTHE’ S ILLUSTRA TED PAPER 


DESCRIBING THE INSTRUMENT AND ITS USE FOR FORE- 
CASTING THE APPROACH OF RAIN, SUPPLIED WITE 
EACH SPECTROSCOPE. e 
® 


oO. Jae Se ae ie 
Price Lists of Instrumerts, G&A, Posted Free for 2 Stamps. ae Oe 


NEGREGTTI & ZAMBRA, ' 


Opticians and Scigitifie Instrument Makers R> a 
* To HER gia jesty,raeeQuzen,? 7 e . 
° HOLBORN VIADUCT, 
Beryichee—a5, Corr:hill, and 122, Regeng Street 
s e 























pe cy ) te 6 j 
e 7 . i a e 8 
R e oe a e 
ee ». A ? P e i e 
. = » | NATURE s (fit. 26, 188P 
Ld 
"| LIVING SPECIMENS. FOR THE MICROSCOPE. | ,. MACROSCOPIC OBJECTS i 
THOMAS BOLTON, NATURALISTS’ and MICROSCORISTS’ Of superlative perfaetion, illustfating Histology and ed branch of 
‘STUDIO, 57, NEWHALL STREET, BIRMINGHAM. oe 
T. B. hadPistinyoek sent to his Subseribers specimens of the Sea-Spiders, 5 © Catalogues post fre and gatis on aeplication, © 0 
nogonida, with drawing and description. He has also sent out Loghe, 
c talig ligus, Paludicella Ehrenbergi, Stephanoceros Eichornii, Moron “NEW EDITION 1880; NOW Ridy + 
ringens, | heh clypeata, Philodina vos@pla, Vorticella, Hydra, Amæba, ` 5 ; 3 * 
itella, i -9 
e Weekly Announcements wil be made in this place of Organisms T. B. EDMUND WREELER, 485 Tollinggon Road, Hglloway, London, JN. 
is supplying. 7 z 7 
bg GEOLOGY AND MINERALOGY. . fi 
Specimen Tube, One Shilling, post-free, Specimens, CglleCMions, Cabinets, Hammers, Satchels, gnd evapySieces 
Twenty-six Tubes in course of Sts Months for Subscription of £x xs. sary for the Study, Preservation, ang Display of Specimens in Museums, &c. 
: or Tyee Tibes Jor toe a STUDENTS’ COLLECTIONS—SPECIAL. * 
® Portfolio of Drawings, Eight Parts, x2. each. 
= a New List@ of Collections, Cabinets, Books, Sections of Rocks and Minerale 
INSTRUCTION IN MATHEMATICS. for Microscope free on application of 
STUDENTS. wishing for Assistance in JANES R. GREGORY, 
Mathematics can be attended at their own homes by a Camb 7 
Graduate, M.A., HeR.S,| on reasonable terms. Address O. aiae) “e # © Extensive Geofbgical Stores, g 
Swakeley Terrace, Shepherd’s Bush, W.” 88, CHARLOTTE STREET, FfrzROY SQUARE, LONDON. | 
TO ASTRONOMERS ; 7 
ba 
Intending Purchasers of Telpon should send far ‘‘ Hints on Silvered | > MINERALOGY, AND GEOLOGY. E 
Glass Reflecting ‘Telescope -oy G- G. SALVER (maker of the 37-inch Mr. SAMUEL HENSON ha now on hand a LARGE afd EX'REN- 
aling R eflector, &c.), an “Appendix ” containing important ‘Testimonials SIVE Slade of ROC. S. = . 
fi ANTHI a ee 
G. CALVER, F. RAS GAR, EKMA. TE, TANTALIT: E, ÇROCOISITE, | EMERALD ands 
i HILL HOUSE, TOPAZ on MATRIX "and LANARKITE. - . 
i - WIDFORD, POLISHED MICROCLINE, GREEN AVANTURINE, &e., &a 7 
i 4 CHELMSFORD. Hammers, Chisels, and Hammer Straps. ‘ 
N.B. — Second- hand Reflectors and Refractors frequently for Sale. e PRIVATE LESSONS AND EVENING CLASSES, « 
— —__ 9 < 
° JUNIOR PHYSICAL SOCIETY.—A Labo- Blowpipe Cases and Apparatus, 
è A ratory Student, an Oxford, Graduate, rahe i form i small Society Catalogues freg. ” 
of Intelligent Students, to meet once a week for mutual ass tance in . 
) learning the Theory of Electricity. No Expenses aiies J. W., Z SAMUEL’ HENSON, : 
1 8 London Institution, Finsbury Circus, E.C, 277, eee se LONDON, 
e Opposite Norfolk Street. Piy 
SIR WILLIAM: THOMSON’S , ——_*. > 
PATENT GRADED GALVANOMETERS, | FOR SALE.—'Bhe Steam Yacht “ Mallard,” 
Mr. JAMES WHITE, 241, Sandischall Street, Glasgow, is no spared go tons, 140 I.H.P., specially fitted for deep-sea reséarch, with steam 
Ro So supply Galvanometers, ‘constructed in accecdstcs ve ‘Sir TW hliam -winch and sounding ‘and dredging gear, The Deck-honse contains a 
Thomson's Patent, Dec. x887. | chart room znd a laboratory. Below, the cabiws are commodious and + 
These instruments are Portable Galvanometers of two classes—one comfortably” og pee At present in Commission.~Apply ta Mr. J. Y; 
designed for measuring Electric Currents and the other for measuring BUCHANAN, oray Place, Edinburgh. 
Differences of Electric Potential. 
The ces Galvanometer ‘Measures Currents of from o'or of an ampère Now ready, Part XIX., price 3s. 6d. 
to 100 amp - 
Galvanometers specially constructed to measure currents of 4 ampère to B R A IN: 
500 ampéres and upwards, i - 
The Potential Galvanometer measures differences ‘of Electric Potential | > ~ A JOURNAL” OF NEUROLOGY. 
of from o'r of a volt to 200 volts. - EDITED BY < ` P 
PRICES.-—Potential Galvanometer, with Controlling Magnets, Flexible T 
Electrodes, &c., £20. Current Galvanometer, do. dos £15. ° J. C. BUCKN_LL, M.D., F.R.S. J. CRICHTON-BROWNE, 
ee pace Pa ich cee Con aie NN RRC nidne aa) eee LL.D., D. FERRIER, M_De, Bids and. HUGHLINGS JACKSON, 
. STONE AND BRONZE IMPLEMENTS. z BIr a 
Mr! “BRYCE-WRIGHT begs to call attention to his large | Oxicinay Artizus :— 
series of Implements illustrating the “ Antiquity of Man.” Folie 4 Double Forme (Alternating Insanity). By Dr. Achille Foville. 
SWISS LAKE DWELLINGS. —A very ‘fine series “of Further Observations on Chronic Morphinism. By H. Obersteiner, M, D. 
On the Conditions of the Nervous Discharge. By Charles Mercier, M B. 
Hatchets in Jadeite, &c., in the original Horn Handles, Flakes, (Lond ). F.E.C.S. 
Lancga, and Hammer-Spear Heads, Needles, and a large series On the Spasmodic Paralyses of Infancy. By James Rossp M.D, ~ 
8f other Implements in Bone. Loin C Corvulsicns from®Tumour of the Brain. By J. Hughlings- 
FRANCE.—A very fine series ‘of the Rare Neolithic Imple- Jackson, M-D., F.R.S a ai ; 
ments from various localities, and a aes collection of Cores | Carricat Dicrsts anp Notices or Booxs. 
N om Pressigny. i Lays on. the Brain and its Functions. By J, Charles Bucknill, M.D., 
ITALY.—A mosi beautiful collection ‘of Rare dentell 
" hlin ks 
Arrow-Heads. x Bozai oa panes of theeNervous System, By J. Hughlings-Jac om 
= DENMARK æ-A wonderful assortment of Spear-Heads, Curicsy ‘Caner Ge Bera MDI FERS. 
Knives, Hammers, Chisels, Wedges, &c. ‘ase of Allochtria. By David Ferrier, 
Case of Hysterm-Epil By W. H. Dobie, M.B. 
Implements from nearly every other part of the World, Case ar Spasnodie Riythmica Contractions of Diaphragm, Re Reet, eed. 
3 —Reco y ngleton Smit 
BRYCE- WRIGHT, Case of Gloserlaial Paralysis, with, Progressive Mus Muscular Atrophy a and 
Lateral Scl: R; arles eevor, 
204, REGENT STREET, LONDON, W, Case of Multiple Cerebral Tumour. Reported by Want mh King King. 
v z AUSTRACTS OF BRITISH AND OREIGN JOURNALS. 
MICRO- PETROLOGY. a Report on Visceral Neurology. By J. Mitchell Bruce. 
: ` Schwalbe on the Relations of the ire of N&rve Fibres—Laura on the 
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NORMAL AND PATHOLOGICAL. 


e conp&cgep BY” 
. Professors HUMPHRY, TURNER, fhd M'KENDRICK. ` 
” e Contengs. * 
yniphatics of Walls of Larger Blood Vessels and Lymphatics By G, 
Hoggan, MB, afd F E. Hoggan, M D, Zurich (Plate I) 
Micrococcus Poisoning. By Alex Ogston, M D 


Qmphalo-Mesentesic Remags ın Mammals By W. Allen, M D. 
tion of Saline Catbartics By Matthew Hay. M D 
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A Secondary Astra alus in Human Foot. By Prof W Tumer 
Note p Rectus Abdomunis ct Sternalts Muscle By G. E Dobson, 


Ectopia Vesice *By F Ogston, Jun, M.D, (FlatesTI, TII.) © 

Nickel and Cobalt* their Physiological Action. Part Y Tomco'ogy 
Bv T. P. Anderson Stuart. M D. 

A “ Kerato-thyro-hyoid ” Muscle as a Vegiation in Human Anatomy. 


e By S G. Shattock 
Ir. C&alpmo and Harvey. By Prof “Humphry, FR.S 
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2 REPORT 
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> By EDGAR VINCENT, . ° 
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“Bvo. Is. 
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LA‘SEMAINE FRANCAISE: a Weekly 


Newspaper and’ Review in the French Language, Politics, Literature, 
Science, Art, Varieties, Notes Price 3æ , through Booksellers, and at 
the Railway Bookstalls Office, 37, Southampton Street, Strand, W.C 

LA SEMAINE FRANCAISE; Journal Frangais pour 
l'Angleterre Pohtique, Littérature, Sciences, Arts, Variétés, Nouvelles, 
et Notes. Un exemplaire par la poste, 23¢., en timbres poste. Abonne- 
ment franco par la poste—un an, z5s 2d, six mois, 7s. 7d. Prix 3d. 
chez tous les libraries et aux gares des chemins de fer. On s’abonne- 
aux bureaux, 37. Southampton Street, Strand, Londres, W.C. 


“LA SEMAINE FRANCAISE.—“'La Semaine Fran- 


çaise’ has been Brought out in London for the benefit of those English 
readers who may wish to study contemporary Freach from all pomts of 
view, instead of confining their reading to one particular Gallic print. 
It certainly merits success =- Graphic. 


LA SEMAINE FRANCAISE s—* The numbers before 


us are full of good things. . . . . It will be far bezter for most than any 
one of the best papegs published in Paris itself. We are much pleased 





. A Hitherto Undescnbed Fracture of Astragalus. By F J. Shepard, 


and the Northern Countes of England. é 5 

The AGRICULTURIST has also a very considerabl® qjrc@lation on the 
Continent of Europe, America, Australia, and the Colonies. n 

The AGRICULTURIST is published every Wednesday afternoo® In 
time for the evtning mails, ang contains Regorts of all the principal British 
and Insh Markets of the weex, besides Telegraphic Reports of those held 
on the day of publication. ë e 

The Veterinary Department is edited by one of the le%ling Veterinarians + 
in the country, and ıs invaluable to the breeder and feeder au a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland an 
Agricultural Society of Scctland, the Scottish Chamber of Agriculture, 
aud all the principal Agriculrw al Associations throughout Great Patan aiid 

relan 
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Price 3d. By post 34d. Annual Subscription, payabie in advance, 14$. 

Offices—377, High Street, Edinburgh; and 145, Queen Victoria Street, 
London, E. e 

Post-Office Orders payable to Charles Anderson, Jun., Edinburgh 
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MAGAZINE, 


Price Sixpence. Monthly, 24 pages 8vo, with eccasional Ilustratiens: 
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tke British Isles : 
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, F.S S., &c. Each Map is framed in separate Cardboard 
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to understand physical geography should buy the ‘ Royal Rehef Atlas.’ It 
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Edition, Remodelled With 275 Cuts, demy 8vo, 9s. [This Book has 
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© the English Classification of Plants has been adopted J 
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ponsoience that we recommend it as the best book in the English languag” 
ature, 
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By Professors NAEGELI and SCHWENDENER. With numerous 
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Book of Zoology. Edited by Apam Sspcwick, MA, Fellow of 
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SYSTEMS. By Dr. E CLEMENT. 1s. 
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sions and subdivisions, the places of thelr occurrence, their economic pro- 
ducts, and the fossils found in them.’’—School Board Chrouiele. 
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On “THE 
NECESSITY FOR A REGULAR INSPECTION OF LIGHT- 
NING CONDUCTORS.” Being Abstract of Papers read before the 
British Association, 2878-80, by RICHARD ANDERSON, FCS., 
F.G.8., Author of ** Lightning Conductors, thew History, Nature, and 
Mode of Application. 

“Mr. Richard Anderson’s paper on l'ghtning conductors was well timed, 
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everywhere exists on this subject. It is appalhng to think that upwards of 
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‘the fatal delusion seems to be untversal that a conductor once put up requires 
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W. R. Birt, Esq, F.R.A S. Also, Select Works on Flowers, Plants, 
Trees; Shells, Insects, Mammals, Fishes, Reptiles; Birdg, Geology, 
Minerals, and Fosals. ` : 

WILLIAM WESLEY, 28, Essex Street, Strand, London. 


FLUIDS. 
EXPERIMENTAL RESEARCHES BY W. F. STZNLEY. 
566 pages, Double crown Svo, 227 Ilustrations, pric? 15s. 





“ Thoughtful and philosophical work.”—A theneum, April r. 
‘* These researches show an amount cf labour and accurate observation ”— 
ncet, April 22 . 
“ Research of extreme difficulty greaged with @reat skill and acumen.’’—~ 
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WINNERS IN LIFES RACE: 
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THE GREAT BACKBONED 'AMILY. 
By ARABELLA BSBUCKLEY, i 
Authoress of ‘The Fairy-land of Science,” “* Life and her Children,” ttc. 


° With numerous Ilstratiogs. 
š o's — * . p 
- EXTRACT FROM PREFACE. -o 70 
“* Although the present volume, as giving an account of the vertebrate 
animals, is ag natural sequel to, and completion offmy former book, “‘ Life 
and her Children,” which treated of iavertebrates, yet it is a more inde- 
pendent work, both in plan and execution, than I had at first contem- 


plated .... r 

“I have endeavoured to describe appphically the early history of the 
backboned anim@s, so far as it is yet knOwn to us, keeping strictly to such 
broad facts as orght imthese days to be familiar to ogy child and ordinary 
weft-educated person, if they Are to have any true€onception of Natural 
History At the same time J have dWelt es fully a? space would allow, upon 


the hves of such m@lern anima!s as best illustrate the present divisions of e 
the vertebrates upon thgearth ; my obfect being gather to % low the tide of e 


life, and sketch in broad outline how structure and habit have gone hand- 

in-hand in filling every available ece with living peings, thando fhulsiply 

descriptions cf the Yetious species ” 1 

CONTENTS. 

Chafter. bd 

8. The Mammalia or Milk-Ctvers, @ 
the Simplest Sucking Mother, 
the Active Poach-Bearers, and 
the Imperfect-Tootked Animals. 


From the Lower and Small Milk- 
Givers, which find safety in con- 
cealment, to the Intelligent Apes 
and Monkeys. 


10. TheLargeMilk-Givers whigh fave 
conquered the World by Strength 
and Intelligence. 


2 : 
rx. How the Backboued Animal? 
have returned to the Water, and 
large Milk-Givers imitate the 
Fish, 


Chaptu, 

1. he Threshold of Backboned Life. 

2 “How the quaint old Fishes of An- 
cient Times have lived on into 
our day. 

3. The Bony Fish, and how they 
Rave spread over Sea, and Lake, | 9- 
and River. i 

4., How the Backboned Animals pass 
from Water Breathing to Air 
Breathing, and find tHBir way 
out upon the d. 

s. The Cold-blooded Air-Breathers 
of the Globe in Times both Past 
and Present 

6. The Featheted Conquerors of the 
Air.—Part I. (heir Wanderings 
over Sea and Marsh, Desert and 
Plain. 

7: The Feathered Conquerors of the > 7 7 
Air.—Part II From Running to |12. A Bird’s-eye View of the Rise 
Flying, from Mound-Laying to and Pr&ress of Backboned 
Nest-Building, from Cry to Song. Life. ala 

1 (Almost every al mentioned in the book is to be found alive in the 

London Zoological dens, or stuffed in the British Museum.) 


By the same Arthoress. 
LIFE AND HER CHILDREN, Seventh thousand. 6s. 
THE FAIRY-LAND OF SCIENCE, Twelfth thousand. 6s, 


A SHORT HISTORY OF NATURAL SCIENCE. Second 
Edition, with 77 Illustrations, 7s. 2. , 

BOTANICAL TABLES FQR THE USE OF JUNIOR 
STUDENTS. Third Edition, folded in Cloth Cover. 1s. 6d. 


London: EDWARD STANFORD, ss, CHARING CROSS, SW. 
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THE SCIENTIFIC RESULTS OF THE VOYAGE OF H.M.S, 
* CHALLENGER.” 


Now ready, Zoorocy, Vol. V., in royal 4to, price sos., cloth. 


REPORT on the SCIENTIFIC RESULTS 


of the VOYAGE of HLM. ‘‘ CHALLENGER” during the YEARS 
1873-6, under the Command of Capt. G. S. Nares, R.N., F.R.S , and 
Capt. F. T. THomsox, R.N. Prej d under the Superintendence of 
the late Sir C. W. THOMSON, F.R.S., and now of JOHN MURRAY, 
F.R.S.E , one of the Naturalists of the Expedition. 
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of the entire work, as below (Part XV, in the following volume) :— 
Parr XIV. Resort on the Ophiuroidea, by THEODORE LYMAN, price 38s. 
Parr XVI Resort on the Marsupialia, by Prof. D. J. CUNNINGHAM, 
M.D., E R.S E., F R.C.S, price 12s. . 
Printed for H.M. Stationery Office ; published by order of H M. Government : 
sold by Longmans and Co s Joba Murray, Macmillan and Co., Simpkin 
and Co., Tribner and Co., È. Stanford, J. D. Potter, and Kegan Paul 
and Co, London; A. and C. Black, and Douglas and Fouls, Edin- 
burgh; and by A. Thom and Co., and Hodges, Figgis, and Co., 
Dublin. 
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A popular account of the ‘‘menacing” Comet and the probable effect of 
its absorption by the Sun upon terrestrial phenomena. 
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DICKENS. By 4. W. Warp. oo ; 
BENTLEY. By Proféssor R. C. fers.” | 
CHARLES ĻAMB. By Rev. ALFRED AINGER: 
DE QUINC Ye Bye Professor Masso’. : 


Pots Extyemely well done. . . . The biography, is excellent.”—Sz. Yames's 
azette - 
LANDOR. By Professor SIDNEY CQŁVIN. 

“ Besides being ees written it is goug, critical, and full of 
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DRYDEN. . By G. SAfNTSBURY. 


e “Te is, be questign, the bé&t Account of ,Difden which has yet 
appeared,” cademy, 


WORDSWORTH. Bye. W. H. MYERS. 


“Mr. Myers pe us a picture of the man and an&stimate of his worl 
which is certainly nowinferior tg anything that has preceded it,” —Academy. 
e LOCKE. By. Professor FOWLER. ; -é 


“A’ pen more competent than Professor Fowler's for this particular 
: work might hav€ been sought, and sought in vain. RENEE 


BYRON. By Professor NicHot. 


“SDecidedly one of the most careful and valuable of the whole serigs.”— 


Atheneum. 
POPE. By LESLIE STEPHEN, 
“Interesting throughout.” —Academy. . 


COWPER. By GoLDYIN Suits. 

‘Mx, Goldwin Smith has sketched, i in a few decwsive touches, the genius 
of the poet and weakness of the man,” —Daily Nervs. 
“CHAUCER. By Professor A. W. Warp. 


* “Far away the best connected account of Ghaucer*and his works to be 
found in English.” —Academy. 


BUNYAN. By J. A. FROUDE. 


“He has given us Red study of Bunyan’s life and character, and at the 
same time a real study of his books ”—A4thengun. ° 


SOUTHEY. By Professor Dow 
HAWTHORNE. By Henry Janes, Jun. 


“He has made a careful, conscientious, and even vivid literary portrait, 
such as few of our own writers could haye made.”"—New York Nation. 
‘MILTON. By Marx PATTISON. 

“*Heshas put life into old facts, he has taken an impartial estimate of a 
great man whose nameis too often used for purpo es of poetry.”’—Sfectator, 
-JOHNSON. By Lest STEPHEN. ven 

“It could hardly have been done better.” -Pall Mall Gazette, 


SCOTT. By R. H. HUTTON. 7 


We could not wish for a more suggestive introduction to Scott and his 
poems and novels,”-—Z.zaminer. 


GIBBON. By J. C..Morison. 

“As a clear, thoughtful, and attractive record of the life and works of 
the grentest among the world’s historians.”’— Examiner, 
SHELLEY. By J. A. SYMONDS. 


“It is written with knowledge, grace, and tact,” "Atheneum. 


HUME. By Professor Huxtey, F.R.S. 

“It may fairly be said that no one now living could have expounded 
Hume with more sympathy or with equal perspicuicy.”"-——A thenaum, 
GOLDSMITH. By WiLLíam BLACK. 

“Mr. Black brings a fine sympathy and taste to bear in his criticism of 

æ Goldsmith’s writings "—Atheneum. - 
DEFOE. By W. MINTO. 

“Mr. Minto’s book is careful and accurate in all that is stated, ‘iid 
* faithful in all that it suggests." —A thenanm, 

BURNS. By Principal SHAIRP, - > 

“a « « None of the series has given a @uer estimate either of character 
or of genius than this volume.” —Sfectator. 


SPEN SER. By rae: Rev. the Dean or Sr. 


THAG KERAY." By yhuony TROLLOPE. 
© “Mr. Trollope’s aketch is —= spend adtipted to fulgi the purpose of the 
series in which it appearW’—A 


BURKE. By Tonn Me Money. e 
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° A Š @ e ® 


THE Et sgenting SERIES, 





. Recent Volumes) r s a 


@e 
a soi ae cloth. ee Soren K 
. 


' DISEASES OF MEMORY. ‘an Essay’ in the 


Positive Psycho'ozy. By T RIBOT. 7 ` 


THE CONCEPTS AND THEÔRIES oF 
` MODERN PHYSICS. By J. B. STALLO. 3 


“This work shows very extensive reading, as well as mûch patient thoughg 
on the part of its author, and is throughout eminently readable.’ Nature. 


ANIMAL INTELLIGENCE. By G. a 
ROMANES, LL.D. F.R.S. Second Edition. 


“A collection of facts wich, though it may merel¥ amuse the unscientific 
reader, will be a real boon to the student of eure? psychology ”— 
Saturday Review, 


ANTS, BEES, AND WASPS: ‘a Record of: 
Observations on the Habits of the Social Hymenoptera. ’ 
By SirJOHN LUBBOCK, Bart., M.P. With § Chromo- 
lithographic IUust ations. Fifth Edition. e 


“We feel sure that most-readers will find the results arrived at as nove} as 
they ungueracnibly are interesting . There is a minuteness of detail 
hich will satisfy fy the scu mific, without being so technical as to de the 

general reader." —Saturday Review 
With 


THe SUN. By Professor YOUNG. 
{ustrations. Second Edition, 


rae essor Young’s bock 1s full of interest for every intOiligent, reader 
whol, Snes to get an easy conspectus of the chief mod discoveries and 
theories about the central body of our system.”'—Pal] ig set. e 


MYTH AND SCIENCE: an Essay. By Trto - 
VIGNOLI, 


t Mr. Vignoli’s book is ingenious and conscientious, his theory gf how 
science gradually differenticted from, and conquered myth is extremely well ~ 7 
wrought out.”’—Saturday Review, 


THE BRAIN AND ITS FUNCTIONS. By 
~ J. LUYS. With Six Illustrations, - 


“It is a book, in the firsz face, for experts; but many of us who haye k 
special knowledge ‘of the subjects of which Dr. Luy’s treats will fin! 
greater part of the book met snetructive reading.’ 1a~Notes and Queries.” 


SUICIDE: an’ Essay in Comparative Moral 
Statistics, By Professor E, MORSELLI. With Diagrams. 


“. Certainly no previous treatise on the subject has apy ppeared i in English of 
half so much importance and authority,” —S$. ¥ames's Gazette, 


“VOLCANOES: What they are and What - 
they Teach, By-Professor J. W. JUDD, F.R.S. With 
92 Illustrations on Wood. Second Edition, 


e 
The volume before us & one of the pleasantest science manuals we have? 
read for some time.” =A thereum . 


ILLUSIONS. A Psychological Study. By 
JAMES SULLY. Second Edition. 


“We have to thank Mr Sully for a most instructive and pe a most 
interesting and entertaining-study.”—A cademy. 


SIGHT: an Exposition of the Principles of 
Monocular and Binocular Vision. By JOSEPH LE 
CONTE LL.D. With 132 Hlustrations, 


“Dr. le Conte hardies the whole subject ina thoroughly scientific spirit, 
yet in a perfectly intelhgible and interesting way.”-~Dazly News. 


GENERAL PHYSIOLOGY QF MUSCLES 
AND NERVES, By Professor J. ROSENTHAL, With ¢ 
75 Illustrations, 
“ The investigations with which he deals are of the very highest scientific 
ihi ortance, pon them, ir fact, depends the whple future of phyšiological 
even sychological i inquery. mst, i ose s Gazbtte, 
OF 


THE "‘NATUEAL ° CONDITIONS 
EXISTENCE AS THEY AFFECT, ANIMAL LIFE. . 
By KARL SEMPER. pihe Maps and 106 Woodcuts. 
Second Edition. f 
“This is in many respects onefof e most interesting@contributions to @ 


zoological literature wh cù has appeared for some time.” rg ne id e 
Í e [= e e 
J A h 
London : KEGAN PAUL TRENCH & Co., 1, *Paternoser Sagare. 
ry s 

e 9 . ' > ‘ 4: 
t 

° e 

e e 














.. @ ane i f i ' ¢ >o ., 1 p 
et a oo NATURE Pd. Lath 26, sp 
| Je 8 A CHURCHILL, Publishers. ` 


~ 



















e Fourth Edition, with 1185 Wood Engraving gut? rss 
A MANUAL OF BOTANY; Including the . 


Structure, Functicns, Cigs sifications, Properties, @and Uses of Plants. 
» By ROBERT. BENTL Y, FLS, Professor -of Botany, Kemg’s- 
College, and tothe Pharmaceutical Society. 


. 7 7 ree J p” 
‘ Fourth Edition, with 83 Engravings, 8vo, x68 we 


HANDBOOK OF: VOLUMETRIC ANA- 
' LYSIS‘ or, the Quantitative Esgimation of Ghemical Substances by 
, Measure, applied to Liquids, Solids, and Gases Adapted to the fe- 

wirements of Pure Chemical Research, Pathological Chemistry, 

Pharmacy, Metallorgy, Manufacturing Chemistry, Photography, &c., 

and for the Valuation of Substan&s used in Commerce, Agriculture, 
- and the Art® | BgYRANCIS SUTTON, F ae FIC ` 


e ¢ “Ant . 
Third Editjon, wvith®forty,eight Engravings, Post 8vo, 7s. 6d. 
PRACTICAL AND AN-ALPNTICAL 
CHEMISTRY, Special aepted fo for Schools and Coliyge% ami for 
Begi nners. , D.Sc.¥ Professor -o! Chemistry 
niversity Giese, N Nottingham. 
La) , ð 
© Fourth Edition, with nearly Three Hundred Engravings, 8vo, rós., © 


CHEMISTRY, INORGANIC, AND 
ORGANIC Wiru E CHERIMENTG: By CHARLES L BLOXAM, 
| Professor of Chemistry in King’s College, London. : ` 
x) 

By the same Aurore, Fourth Edition, with 89 igietligs crown 8vo, 

5s. 


LABORATORY TEACHING; or, Pero- 


, gressive Exercises in Practical Chemistry. 


=O Noy: LXXXVIJ.; with-6 Plates, October, prige 75. 6d. 
THE QUARTERL? JOURNAL. 
e 


MICRÓSCOPICAL SCIENCE. 


> j Edited by 
° ‘E. RAY LANKESTER, M.A., F.R.S.,-F.L.S., 3 
Fellow of Exeter College, Oxford, and Jodrell Professor of 
e ' , Zoology in University College, London. 


e With the co-operation of 


F. M. BALFOUR, LL.D., E.R.S., F.LS., 
F ellow of Trinity Cofege, and Prafessor of Animal Morphology 
in the University or Cambridge ; 


W. T. THISELTON DYER, M.A., F.R.S., F.L.S., 
Assistant- Director of the Royal Gardens, Kew; and 


. E. KLEIN, M.D., F.R.S., 
‘Lecturer on | Histology i in St. Bartholomew's "Hospital Medical 
School, London: 
"Mamoms: — 


© 

On the Development of the European Oyster (Ostrea eduls, L). By 
Dr. R Horst, of the Utrecht Museum of Zoology. - 

Researches on ‘the Morphology and Life-history of-a Tropical Pyreno- ` 
mycetous Fungus By H. Marshall Ward, BA, Fellow of Owens 
GollegeigVsctona University, late Cryptogamist to the Government i in 

‘eylon. 
The X hread-c and Epidermis of Myzme By J E Blomfield, B A : 
. TR ye, pondylus. By Sydney -J. Hickson, B Sc-, B A , Scholar 
A Do Downing College, Cambridge, Assistant to the Linacre Professor; 
xford 
ote on “Open Communication Between the Cells in the Pulvinus of 
Mimosa, pudica. By Walter Gardmer, B A., late Scholar of Clare 
~ @llege, Cambridge. 

Notes on the Development “of Mollusca. By Alfred C. Haddon, M.A, 
Professor of Zoology, Royal College of Science, Dublia 

Notes on Echmoderm Morphology, No. V. On the Homologies of the 

ical System, with: some Remarks upon the Blood-vessels. By P, 
erbert Carpenter, M.A., Assistant Master at Eton College 
e Thr come of the Tail of Appendicularie. By E. Ray Lankester, 





à i e 
i eo Fifth Edition; with Engravings, 8vo, 7s. 6d. 


VALENTIN'S,QUALITATIVE CHEMI- 
CAL ANALYSIS. Revised and Corrected by W. R. HODGKINSON, 
Ph D., Demonstrazor of Practical Chemistry in the Science Sehools, 
South Kensington. A . 


Notes on the Structure of Seriatopora, Pocillopora, Corallium, and Tubi- 
pora By*Professor H. N=, Mosel 

Note on Pacinian Capua By Vincent ‘Haris, M.D. Lond , Demon- 
strator of Practical hysiology at St. Bartholomew’s Hospital. 

Reviews '— ut 
** Ueber den Bau und das Wachsthum čer Zellhaiite.”” Von Dr, E..Stras- 
z burger, Prof an der Univ. Bonn Jena, 1882. A Review by 

Marshall Ward, B.A., Fellow of Owens College, Victoria University. 

Bergh’s Researches on the Ciho-flagellata By Professor T. Jeffrey 

~ Parker, of Otago, New Zealand 


dition, with with Engravings, Crown 8yo. 


FOWNES CHEMISTRY. Edited. by 
- HENRY WATTS, F.R.S. 


Vol. L—-Physical and Inorganic Chemistry. bs 6d. 
Vol. II Chesley of Carbon-@ompounds, or Organic Chemistry, XOS. 


° 
With Engravings, Two Vols , 8vo, £2 25. 


COOLEY'S CYTOL O ETR of PRACTI: 


CAL RECEIPTS and Collateral Information in the Arts, Manufac- 
tures, Professions, and Trades ; designed as, a Com rehenfive Supple- 
ment tor the Pharmacopæia and General Book of Reference for the 
Manufacturer, Tradesman, Amateur, and’ Heads of Families. ETE 
and partly rewritten by Prof. RICHARD V. TUSON, F.I C, F.CS., 
assisted by several Scientific Contriputors. S 


a Second Editon, enlarged, with 17 Engravings, feap. 8vo, 35, 6d. 


* MIEROSCOPICAL SECTION-CUTTING:. 


. a Practical Guide to ‘the Preparation and Mounting of 
Sections for the Microscope, special prominence being 
‘ given to the subject of Animal Sections, By DR. SYL- 
VESTER MARSH. t Second Edition, with x9r Engravings, Crown 8vo, 128c 6d @,. ; 
MANUAL OF DENTAL ANATOMY, 


HUMAN., AND COMPARATIVE. Py CHARLES S, TOMES, 
M.A., F.R S. 


Sixth Édition, illustrated bý 26 Plates and 502 Wood Engravings, 
crown 8vo, 16s. 
THE MIC ROSCOFE 
‘AND ITS 


REVELATIONS. > 


By WILLIAM B. CARPENTER, C.E., M.D., LL. D., FER. S., 
F.G.S., F.L.S., Corresponding Member of the Institute of 
France, and of the American Philosophical Society, 


4 


With 450 Engravings en Wood,.8vo, £x 118, 6d. 


, CHAUVEAU’S ‘COMPARATIVE ANA- 
TOMY OF THE DOMESTICATED AN IMALS. Translated and 
Edited by Grorce Fiemina, F.R G.S. a 


r 


4 


With 85 Engravings, 8yo, 158. 


PARASITES: a Treatise on the Entozoa 


of Maf and Animels, includin: bo rR Account of the Ectozoa, _ByT. 
SPENCER COBBULD, M. 8. 


Second Edition, Revised aid Enlarged, with 150 žlhgtrations, 
z 8vo. 75. 6d, 


« A MANUAL of MICROSCOPIC MOUNT- 
` ING; with Notes on the’ ¢ollection and Examination of 
Objects. By JOHN H. MARTIN, Menberes the ei 

° aof Puplic*Analysts, e.8 


Fourth Edition, Crown 8vo0, Prd 6d. ° . 


MORALITY: an €ssay, Py ao e „Points 
thereof {addressed to yo a By M CE CHARLES 


HIME, M.A, $7L.0 , Hea er of pee cme Londonderry. 
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LIGHTNING CONDUCTORS. * + 
‘SUBSCRIPTIONS, TO NATURE. Experience, accumulated since the tinte of Benjamin F » proves 
conclusvely that a Conductor made of Copper oMideguate size fs the best 
y carly EOS AS E de see, ee Lae 28 S „of all appliances for the protection of T of hpiilding from the 
® Half- eariy O E A E ES a FS n $: estuctive efects of lightning. 
Quarterly e.e 2°. 2S Wr. 
To He-weinigede States, the Co nent, and all place NTE: ALI (Se Co.’ S. = 
within the “Postal Union :— y © PATENT 
reat g sa COPPER LIGHTNING CONDUCTOR, ; 
= Half y sore ee E E E As applied’to all kinds ož Buildings ai pping in Ml parts of the world 
alf-yearly, . . 6 2 2 ee J5 6 with unvarying success; is the most Babe hy, most ‘Effective, and also 
Qyarterly e š Pe: “Oo the Cheapest Conductor ever offered to the Public. 


© Poss Office Orders payabibte w MA CMIELAN & ce 0. 
CHARGES for ADVERTISEMENTS. 


Three Lines in Column 256d. 9d, per Line after. 
és 








One-Eighth Page, or Quæter Column. . œ. 018 6 
Quarter Page ally’ a Column., . ..® ©. 115 0 
Half a Page, ors@olumn » |. Enea Ue tear ae NB eg OO 
Whole Page . . . «ee 1 ® w ge . 6 6 O 
OFF BEDFORD STREET, STRAND, W.C, 
sa 
DIARY OF SOCIETYES. i 


e œ LONDON > 


FRIDAY, OCTOBER 27 : 
Quexerr MICROSCOPICAL CLuB, at 8.—On the Fibro-Vascular Bundles iu 
Ferns and th@ir Value in determining Generic Affinities: T. W. Morris, 
S 


SATURDAY, OCTOBER 28 
Essex Freup Ciuq, at 7.—Oa Deneholes. T. Vincent Holmes, }.G.S , 
M.A.I., &¢ —Observations on the Genus Primula in Essex: Robert M 


Chri 
isiy. SUNDAY, OCTOBER 29 
Sunpay Lecrurs Sociary, at tihe Tue. the Beautiful, the Good: 


fref Knight. 
THURSDAY. NOVEMBER 2 

CHEMICAL Sociery, at 8 —On some Halogen Compounds of Acetylene: 
Dr R. T Pliwpton.—On Dihydroxybenzoic Acids and Iodosalicyhe 
Acids: Dr A. R. Miller.—Crystalliae Molecular Compoitids of Naphtha- 
lene and Benzene with Antimony Chloride: Watsap Smith and G. 
Davis -Additional Evidence that Quinoli@e belongs to the pecan 
Series of Organic Substances: Watson Smirk and G. W Davs —On 
Grein and some of the other Dioxytoluols: R H. C, Nevile and Dr. A. 

inther, 

Linnean Socrety, 4 B.—On Ants, Bees, and Wasps. Part X : Sir John 
Lubbock, Bart.—Medicinal Plants of Queensland: W A ‘Armit.—Mal- 
formation Leaves of Beyeria opaca: J G. OttoNfepper oe 
of Salmo fontinalis* Dr. F.“Day —TeratologicaMiNotes on Plants: 

N. Ridley —Remarks on Marine Fauna of Norway: Prof. Lankester. 
FRIDAY, NOVEMBER 3 

GEOLOGISTS’ ASSOCIATION, at 8.—T[he Geology ofePalestine: Dr. 

Fouleston 


. 
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Bono 
CHEMICAL HANDICRAFT. 


PRICE `4s. 7d. POST FREE. 


A GATALOGUE OF GHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFJED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 2,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET 
LONDON, W.C. 


d 


+ 
It is simple in its applicztion, no Insulators being required, and it costs 
only ONE SHILLING per Foot-for the standard sixe, which ensures safe®y 
in any storm. e 


R. S. NEWALL & CO., 
x30, STRAND, W.C.; 36, WATERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTCRY—GATESHQAD-ON TYNE, 








Just Published. Price 2s. 67 


THE OWENS COLLEGE’ COURSE OF 


ELEMENTARY BIOLOGY. Part I The Frog. An Introduction 
to Anatomy and Histology, by Prof A. MILNES MARSHA@L, 
MD.,D Sc, M.A. 
London: SMITH ELDER & Co, Waterloo Place. 
Manchester: J E. CORNISH. 





ELECTRICAL ANDSCIENTIFIC APPA- 
RATUS —New Edition of our complete and comprehensive Descriptive 
Catalogue of Electric Appliances, Instruments, and Materials, fully 
Ilustrated 72 pages, post free, Four Stamps. Special Terms to 
Science Teachers aud. Schools.—H. and E. J. DAMSwanitatfring® 
Electricians, 4, Little 3ritain, London, E.C. ` 


5. ©. TISLEY & o. 
OPTICIANS, 


BROMPTON ROAD, 
(Close te South Kensington Museum.) 


THE PHONEIDOSCOPE 


An-Instrument for Obicne the Colour-Figures of Liquid Films.under the 
action of Sonorous Vibrations, 


Being a visible. demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. 


The PHONEIDOSCOPE, with 3 Dises, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardborrd Box, 10s. 6d. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., =72, BROMPTON ROAD, LONDON, 8.W. 


TELEPHONIC ELECTRICITY. Al Materials supplied for 
Experimental Purposes. 


Price Lists of Electrical. and Acoustic Apparatus, with Drag ifs and 
Description of the Harmonograph. Post Free, 2d. 


NOTICE OF REMOVAL. 
JAMES HOW & CO, ¢ 


SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINSDON™ STREET, LONDON 


(Late OF 5, BRIDE ST, AND 2, Foster Lang) 
HOW'S STUDENT’S MICROSCOPE. HOW’S MICROSCOPE LAMP 
® Rock Sections and other Objects for thg Microscope. 





S. W. 


172, 
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=. Eo BECKER & TCO., ° 
2 . 84, MAIDEN LANE, COVENT GARDEN, LONDON, W.C. 

BA IMPORTERS AND MANUFACTURERS gOFeALL KINDS OF” 3e 
CHEMICAL, PHYSICAL, AND ELECTRICAL APPARATUS, 
CHEMICALS and REAGERTS of the greatest Purity for ANALYSIS and CHEMICAL RESEARCH, &e. 
. eo @ . e Price Lists Post Free on Application. @ r É e 
“ACOUSTIC APPARATUS. a 
We have jon to announce that a new Price List of the above! Is now ready, and wall be sent post fies on applisati g a 
. @ y 
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“ASBE STOS AS FRES 
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These „give, iMstantly a right hot fire, ` 
The waste heat, instead’ of being thrown 
awayeup the chirfney m the usual manner, 
is utilized Fh Fleteher’ Sint Airwarming 
Awangerhent, redscihg: the cost of gas-fires 
to leSs than eone-third@tifat © fhe, best 

f gag fires knofn up to the? present “time. j 














‘Illustrated List oP Gas-ffres and Staves, 
Dog Grate, Drying Room stoves; &e., “ 
post free. 


Illustrated List of Domestic Cooking and 
Labour-saving Apparatus, Price 2d. , „post 


free. Pes) gt 
































Illustrated List of Gas and Petroleum 
¢ Furnaces and Laboratory Apparatus, Price’ 
2a, PRES i 
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THOS.. FLETCHER, 
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MUSEUM STREET, WARRINGTON. 
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‘HARVEY AND PEAK; =. > è 
l SUCCESSORS TO W. LADD & CO., 
SCIENTIFIC INSTRUMENT MANUBACTURERS 
(By Appointment to the Royal Institution of Great Britain), ~ o. 
BEAK STREET, REGENT STREET, LONDON, W. 


[READING SCREEN FOR PROTECTION OF SICHT AS RECOMMENDED BY DR. BRUDNELL CARTER. - 
POCKET SPECTROSCOPE FOR RAIN BANDS, &c. q 


PRILOSOPHICAL APPARATUS OF EVERY DESCRIPTION SUITABLE FOR LECTURES AND CLASS INST RUCTION IN 
‘a ACOUSTICS, LIGHT, HEAT, MAGNETISM, ELECTRICITY, PNEUMATICS, &e. k 


| ILLUSTRATED CAȚALOGUE, PRICE SIXPENCE. 
: — 9 3 GOLD MEDAL, - 
B R O K E Ne l . FRY S PARIS EXHIBITION. 
i C In Facket anda Sehr Pecos 
. DA V \ S DIAMOND CEMENT |~ CO © SR duous cil extracted. 
y “Tf properly prepared, there is no nicer 
SECURELY AND NEATLY MENDS sine Boa Wad and ai EXTR ACT. 
dited by D: 
CHINA, GLASS, ee SS ERY 6 & SONS, Bristol and London. e 














‘CABINET WORK,” = Se at i 
AND 3 eo Ry VAY: A F E THIS~ 
FANCY ARTICLES. | Gao W Stead) MEDICINE - 
Of of Chemists in rs, Bottles. Is a Certain "Cure for all Tjetedars of the LIVES, STOMACH 
See the name “E. DAVY,” the Original In | AND BOWELS. ° A’ Great PYEISIFR ofthe BLOOD; f 
s ie iida is on the Labgh, and also that of Powerful Invigêrator of ihe System, in, Asea of WEAKNESS 
BARALAY & "'ZÔNs, 95, Faringjon Street, Lond&n, AND DEBILITY, and is unuzenciled in Female Complaints. 
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Mesir ors. MaeMp.TAN ‘AND. 00/8 N W' BOOKS, 
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Si ‘o A om 
By/SER GAR m J. WOLSELEY, G.C.BY, G. "M.G., &e. , 
TONE o THE a. 8 


‘SOLDIER'S POCKET- 


300K? 


7 FRR’. FIELD. SERVICE 


ae Lient. Ggneral na Nae a J. WOLSELEY, G.C.B., C.C.M.G; 


° Fourth Edition, Enlarged me Revised. 


č Many of its Bages are replete with interest even to those’ 


- who are not directly connected with the military profession. . 
In almost every chapter of the book the solicitude of the General 
fof the soldiers under his command is so prominently manifest 
that it woud be to the advantage of the service if a copy were 
„placed i in the hagds of every soldier.” —Zcha. 


“ Messrs, MACMILLAN & Co, have opportunely i$ued a fourth 
"edition, revised‘and enlarged, of Zhe Spldie:?® Pocket-Book for 
Field Service, by Sir Garnet J. Wolseley. . . .gA close study of 


Maw Ready. Price One Guinea. 


1697729, roan, 5s. 


this book will ptobably throw much light upon the events now 
passing in Egypt.” —Academy. e 


“A valuable Handbook issued at an opportune time.”, 
The Spectator. 


. ©The subjects already treated are wonderfully variouse The i 
soldier will find information upon almost everything—how to 
make a plum pudding or a bridge, to mend a railway engine, or 
pack a kit-bag,”— 77e Athenaum. 
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MRS. OLIPHANT’S NEW WORK. 


THE LITERARY HISTORY OF ENGLAND IN THE END OF. 


THE SIGHTEENTH A@® BEGINNING OF THE NINETEENTH CENTURY. By Mrs, OLIPHANT. Three 


Vols. Demy-8vo. New Issue with a Preface. 215, 


"Her three volumes abound gvith passages of eloquence and insight, and to the young student of English literature will be of , 
the utmost value as suggesting new points of view, and stimulating interest and enthusiasm for the subject,” ——British Quarterly « 


Review, * 


“t She not only recalls to our minds the names of many half forgotten authors who were important enough in their daya wl what 
she says-about those who have been criticised and written about over and over again is so fresh and sparkling, and so just withal, that 


her book will be read for its pwn sake, quite as much as for the facts to be found in it.” 


— Westminster Review, 


ARITHMETIC OF ELECTRIC LIGHTING. By R. E. Day, M.A., 


Evening Lecturer on Experimental Physics at King’s College, Loydon. 


Fcap. 8vo. 2s. 


LIGHT. A Course of Experimental Optics, chieflyswith the Lantern. 


‘LA better course of experimental Sptics than this can hardi 


By LEWIS WRIGHT. With 1 nearly 200 Engravings aig 


coloured Plates, 
e desired . 
singular interest, without dogmatism, but with much evidence of deep thowfeht and earnest inquiry after the 
refer the realer to the, work itself; a work which, as a clear and thoughtful treatise or one of the most interesting of modern ` 
pee we can heartily recommend to all.” —dzcational Times. 


Crown 8vo. 7s. 6d. 


He proceeds with an inquiry and comparison of , 
guth. But we must 


“ELECTRICITY AND MAGNETISM, ELEMENTARY LESSONS IN. 


4. SILVANUS P. THOMP§ON, B.A, D.Sc., F.R.A.S., Professor of Experimental Physj&s in University College, Bristol. 
i 


ith numerous Illustrations. ird Edition, Fcap. gvo. 
of electricity and magnetism are b. 
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“* All those therefore wh’ are a of obtaining a clear and accurate knowledge of the experiments upon which the sciences e 
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ES as }EXT-BOOK” OF’ cBQLGEST 
é re te 
7 z rd By ARCHIBALD‘ GEIKIE, F.R‘S., T yet 
Dralion of th@Geological Surveys of the United Kingdom.e With mæ lef} Husa wens.” plete un i, . 2855 
e ‘The ‘Text-Book, W our estimation, contains a more complete account of tnflgmce of of Geglag yan its 
lafest developments, tha is to be found in any similar English évork.*. . .“In a cee, atragi ward, and 
methodical manner he brings out the principles of his science, { traces them through abitheir ramifications and 
marshals all hig facts and deductions. This is as it should be. . . Leading. deatures” of the work are 
clearness, caution, and exhaustiveness ?”— Zhe Times. e p, È °. s T m 
o e ies 
BY THE SAME AUTHOR, sway Oe. `, 


GEOLOGICAL SKETCHES; AT HOME’AND Bae With 


Illustrations. Demy 8vo, 105, 6d. 


‘t Mr. Geikie’s ‘Sketches’ show that he is’ one of the most eloquent and at-yictive scientific write. of the day. Heis, 
indeed, often more than eloquent; few know as well how to mingl® the story of thẸrocks with the paths of pinan life, or fill m 
the features and colours of a landscape with the delicate touch P a trusartist. Ea & Timess 
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